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Series Foreword
The history of women’s contributions to philosophy and the sciences dates back to the very beginnings of these disciplines. Theano, Hypatia, Du Châtelet, Agnesi, Germain, Lovelace, Stebbing, Curie, Stein are only a small selection of prominent women philosophers and scientists throughout history.
The Springer Series Women in the History of Philosophy and Sciences provides a platform for publishing cutting-edge scholarship on women’s contributions to the sciences, to philosophy, and to interdisciplinary academic areas. We therefore include in our scope women’s contributions to biology, physics, chemistry and related sciences. The Series also encompasses the entire discipline of the history of philosophy since antiquity (including metaphysics, aesthetics, philosophy of religion. We welcome also work about women’s contributions to mathematics and to interdisciplinary areas such as philosophy of biology, philosophy of medicine, sociology.
The research presented in this series serves to recover women’s contributions and to revise our knowledge of the development of philosophical and scientific disciplines, so as to present the full scope of their theoretical and methodological traditions. Supported by an advisory board of internationally esteemed scholars, the volumes offer a comprehensive, up-to-date source of reference for this field of growing relevance. See the listing of planned volumes.
The Springer Series Women in the History of Philosophy and Sciences will publish monographs, handbooks, collections, anthologies, and dissertations.

Ruth Edith Hagengruber
Mary Ellen Waithe
Gianni Paganini
Paderborn, GermanyCleveland, USAVercelli, Italy

Preface
Ten years on from the volume Émilie Du Châtelet between Leibniz and Newton (2011), research into the philosopher Émilie Du Châtelet has gained considerable momentum. This volume on Du Châtelet is named Époque Émilienne. Philosophy and Science in the Age of Émilie Du Châtelet (1706–1749). The title calls for more than an analysis of Du Châtelet’s theories, it expresses the need for research to situate Du Châtelet in her epoch.
To dedicate an epoch in the history of philosophy to Du Châtelet today may still seem a challenge to many, though the editor of this volume is convinced that this is only the beginning of a wide-ranging re-reading, rethinking, and even re-naming of epochs in the history of philosophy. Du Châtelet is the right author to start with. A change in thought is needed.
I am grateful and pleased that outstanding researchers supported me in this intention to rethink and rewrite a small part of the history of philosophy. These authors have either participated in the conference that took place under the same title in 2017, or have taken up my invitation to participate in this volume.
While it is one of the typical tasks of an editor to unify style, format, reference, and so forth, it is a special challenge in the case of Du Châtelet. There are several reasons for this. It is about the international reception of Du Châtelet in the English language, which is a reception based on a translation; thus, it is about the standardization of references, but also about making the work itself accessible in such a way that a stable reference corpus is presented that supports further research.
Du Châtelet’s work had to be presented in such a way that it can be integrated into a research tradition that is itself immense and diverse. Especially in the case of an author whose work is not yet part of the great tradition, but rather must seek access to it, the formal accessibility and comparability of the results was a goal that was set out in this collection of essays.
A reference system was needed for the different contributions that refer to different sources to allow for compatibility between references, comparability between research results and to facilitate access for all those who are only now beginning to familiarise themselves with the subject. In order to facilitate this reception, a standardization in style and format is vital for opening up a philosophical work.
To facilitate this cause, I have taken measures with regard to the citations of her works and translations. Standardizations have been used in the spelling of her name and of terms.
Du Châtelet published her work relatively successfully even during her lifetime, and her writings have been published ever since. A list of abbreviations has been created and the references have been unified for all contributors in the reference to the Institutions. Attached to the preface, you will find a List of Abbreviations that comprises all the abbreviations used throughout the volume.
Thanks to the English translation provided by Judith Zinsser and Isabelle Baur, Lydia Patton, and Katherine Brading together with their translation group, Du Châtelet’s Institutions de physique from 1740 is now accessible to an international community in the English language.
In 2017, Katherine Brading brought together the pieces. She presents the English translation of the Institutions de physiques 1740, Chaps. 1–21 on her webpage, to which all of the above-mentioned authors have contributed.
We refer to these parts in the following way:
The preface and Chaps. 1, 2, 4, 6, 7, 11, 21 (partly), are referred to as (Inst1740eZ). Lydia Patton provided the translation of chapter nine in 2014. This is quoted as: (Inst1740eP). Katherine Brading and her research group translated all remaining chapters quoted here as: (Inst1740eB).
One confusion that can often be observed is that the two main editions of the Institutions are mixed together, thus ignoring the differences between the two editions; Du Châtelet’s Institutions de physiques from 1740, here presented as (Inst1740), and the second version, the 1742 edition of the Institutions physiques (Inst1742). The fact that the 1740 text was used as the basis for the English translation, while the most frequently used text in the original language is the 1742 edition, results in the laymen often being irritated at not finding the quote being referred to.
The two editions are not identical, though they show a heavy overlap. The first edition from 1740 is 450 pages long, the second edition from 1742 has 475 pages. The two editions are not identical. Some paragraphs have been lengthened or even subjected to crucial changes. The second edition entails Du Châtelet’s dispute with the secretary of the French Academy, Mairan, published in 1741 and has 542 pages.
It is important to take care of this difference. All contributions refer to the same editions according to the same citation method. The presentation of the references has been standardized: The abbreviation Inst1740/42 is followed by the chapter(.)paragraph.
Only two papers have not been adapted in line with this standardization, as it was appropriate in these particular cases to retain the pagination.
The writing of Du Châtelet’s name has been standardized according to the arguments presented by Ulla Kölving and Judith Zinsser.
Living Forces, named also as forces vives, vis viva, and others, plays a role in various contributions and was widely standardized until there were special reasons, e.g., due to Italian references. Other terms were supplemented when the technical term was essentially relevant in the article.
It is a particular challenge to present a French-writing philosopher in the English language! And yet it is necessary to reach out to an international community. Thus, we were facing the challenge of having French-speaking contributors writing on Du Châtelet in English but also having to present French quotations in the English translation: I am grateful to the French-speaking authors in this volume who were willing to kindly comply with this policy. An internal French-language presentation is appropriate and reasonable and added in the footnotes.
I would also like to thank the reviewer of the volume for the many valuable comments and critical remarks.

Ruth Edith HagengruberCenter for the History of Women Philosophers and Scientists
Paderborn, Germany
September 2021

Abbreviations
(Corr2018) Du Châtelet, É. 2018. La Correspondance. 2 vols. Édit par U. Kölving et A. Brown. Ferney-Voltaire: Centre international d’étude du XVIIIe siècle. (This edition contains all letters that are included in LettB1958).
(Diss1739) Du Châtelet, É. 1739. Dissertation sur la nature et la propagation du feu. In Recueil des pièces qui ont remporté le prix de l’Académie royale des sciences en 1738,, 85–168. Paris: Imprimerie royale.
(Diss1744) Du Châtelet, É. 1744.  Dissertation sur la nature et la propagation du feu. Paris: Prault fils.
(Ex2011) Du Châtelet, É. 2011. Examens de la Bible. Edited by Bertram Schwarzbach. Paris: Champion.
(Inst1740) Du Châtelet, É. 1740. Institutions de Physique. Paris: Prault fils.
(Inst1740eB) Du Châtelet, É. 2017. Foundations of Physics, translated by K. Brading, a.a., available at www.​kbrading.​org.
(Inst1740eP) Du Châtelet, É. 2014. Foundations of Physics, Chapter 9 translated by L. Patton, in: Philosophy, Science, and History: A Reader, London: Routledge, 332–342.
(Inst1740eZ) Du Châtelet, É. 2009. Selected Philosophical and Scientific Writings, translated by I. Bour and J. Zinsser, edited by J. Zinsser, Chicago & London: The University of Chicago Press, 115–200.
(Inst1742) Du Châtelet, É. 1742. Institutions physiques de madame la marquise Du Chastellet adressées à M. son fils: Nouvelle édition, corrigée et augmentée considérablement par l'auteur. Amsterdam: Aux dépens de la Compagnie.
(Inst1743Nat) Du Châtelet, É. 1743. Der Frau Marquisinn von Chastellet Naturlehre an ihren Sohn. Erster Theil nach der zweyten Französischen Ausgabe übersetzet von Wolfgang Balthasar Adolf von Steinwehr. Halle & Leipzig: Rengerische Buchhandlung.
(Inst1743Ve) Du Châtelet, É. 1743. Istituzioni di Fisica di Madama la Marchesa du Chastelet indiritte a suo figliuolo. Traduzione dal linguaggio francese nel toscano, accresciuta con la Dissertazione sopra le forze motrizi di M. de Mairan. Venezia: Presso Giambatista Pascali.
(LettB1958) Du Châtelet, É. 1958. Les Lettres de la marquise Du Châtelet. Publiées par T. Besterman. 2 vols. Genève: Institut et Musée Voltaire.
(Lettre1738) Du Châtelet, É. 1738. Lettre sur les Éléments de la Philosophie de Newton. Paris. Journal des sçavans, 534-41.
(Mai1741) Du Châtelet, É. 1741a. Réponse de madame la marquise Du Chastellet à la Lettre que M. de Mairan, secrétaire perpétuel de l’Académie royale des sciences, lui a écrite le 18 février 1741 sur la question des forces vives. Bruxelles: Foppens.
(Mai1741D) Du Châtelet, É. 1741b. Zwo Schriften, welche von der Frau Marquise von Chatelet, gebohrener Baronessinn von Breteuil, und dem Herrn von Mairan, beständigem Sekretär bei der französischen Akademie der Wissenschaften, das Maaß der lebendigen Kräfte betreffend, gewechselt worden. Aus dem Französischen übersetzt von Louise Adelgunde Victoria Gottsched, geb. Kulmus. Leipzig: Breitkopf.
(MandevilleCom2020) Du Châtelet, É. 2020. The Mandeville Commentary. A historical and critical online edition by R. E. Hagengruber, A. Brown, U. Kölving, S. Ertz. 2020–2021. https://​historyofwomenph​ilosophers.​org/​stp/​documents/​view/​mandeville.
(Mirac2001) Du Châtelet, É. 2001. Discours sur les miracles de iesus traduit de l’anglois, written by Thomas Woolston. In: Trapnell, Six Discours sur les miracles de notre sauveur. Deux traductions manuscrites du XVIIIe siècle don’t une de Mme Du Châtelet, Paris: Honoré Champion.
(OptMsB) Du Châtelet, É. Éssai sur l’optique. Manuscript University Library Basel. Shelf mark: UB Basel Handschriften L Ia 755, fol. 230–265.
(Opt2017) Du Châtelet, É. 2017. Essai sur l’Optique: The Basel Manuscript. Edited by Bryce Gessell, Fritz Nagel, and Andrew Janiak. Project Vox. Durham, NC: Duke University Libraries, 2017. URL: http://​projectvox.​org/​du-chatelet-1.
(PhilWrit2009) Du Châtelet É. 2009. Selected Philosophical and Scientific Writings,
edited and translated by Judith Zinsser, translated by Isabelle Bour. Chicago &
London. The University of Chicago Press.
(Princ1759) Du Châtelet, É., and Newton, I., 1759. Principes mathématiques de la philosophie naturelle de Newton: Par feue madame la marquise Du Chastellet. 2 vols. Paris: Desaint et Saillant.
(Princ1966) Du Châtelet, É., and Newton, I. 1966. Principes mathématiques de la philosophie naturelle de Newton. Par feue madame la marquise Du Chastellet. Paris: Albert Blanchard.
(Princ1990) Du Châtelet, É., and Newton, I. 1990. Principes mathématiques de la philosophie naturelle. Sceaux: Jacques Gabay.
(Princ2005) Du Châtelet, É., and Newton, I. 2005. Principes mathématiques de la philosophie naturelle. Traduit de l'anglais par la marquise Du Châtelet. Préface de Voltaire. Paris: Dunod.
(Princ2015) Du Châtelet, É. and Newton, I. 2015. Principes mathématiques de la philosophie naturelle. La traduction française des Philosophiae naturalis principia mathematica. Vol. I-II. Édition critique du manuscrit par M. Toulmonde. Ferney-Voltaire: Centre international d’étude du XVIIIe siècle.
(StPms 2020–2021) Du Châtelet, É. 2020–2021. The Saint Petersburg Manuscripts. A historical and critical online edition. Edited by R. E. Hagengruber, A. Brown, S. Ertz, U. Kölving. https://​historyofwomenph​ilosophers.​org/​stp/​.


Contents


1 An Introduction to the Volume1
Ruth Edith Hagengruber


2 Émilie Du Châtelet’s Epistemology of Hypotheses21
Gianni Paganini


3 Du Châtelet and Kant:​ Claiming the Renewal of Philosophy57
Ruth Edith Hagengruber


4 The Significance of Du Châtelet’s Proof of the Parallelogram of Forces85
Katherine Dunlop


5 Du Châtelet’s Contribution to the Concept of Time.​ History of Philosophy Between Leibniz and Kant113
Clara Carus


6 The Reception of Émilie Du Châtelet in the German Enlightenment129
Andrea Reichenberger


7 Émilie Du Châtelet Within the Correspondence Between Christian Wolff and Ernst Christoph of Manteuffel147
Hanns-Peter Neumann


8 Three French Newtonians and Their Leibnizian Background175
Hartmut Hecht


9 Leibnizian Causes in a Newtonian World—Émilie Du Châtelet on Causation197
Ansgar Lyssy


10 “Les Corps Agissent Sur La Lumière.” Émilie Du Châtelet’s Deliberations on the Nature of Light in Her Essai Sur l’optique219
Fritz Nagel


11 Émilie Du Châtelet and Newton’s Principia235
Michel Toulmonde


12 Du Châtelet’s Commentary on Newton’s Principia: An Assessment255
George E. Smith


13 Émilie Du Châtelet and Italy. The Italian Translation of Her Institutions Physiques and the Issue of the Forces Vives311
Sarah Hutton


14 Émilie Du Châtelet and Antonio Conti. The Italian Translation of the Institutions Physiques327
Romana Bassi


15 Scientia Sexualis:​ Voltaire, La Mettrie and Du Châtelet on Love349
Gábor Boros


16 Natural Pleasure:​ Pierre-Louis Moreau De Maupertuis’s Contribution to a Materialist Conception of the Erotic363
Waltraud Ernst


17 Émilie Du Châtelet and La Mettrie377
Ann Thomson


18 Self-Deception and Illusions of Esteem:​ Contextualizing Du Châtelet’s Challenge391
Andreas Blank


19 From One Marquise to Another. Émilie Du Châtelet and Fontenelle’s Conversations on the Plurality of Worlds’411
Christophe Martin


20 Anonymity and Ambition: Émilie Du Châtelet’s Dissertation du feu (1744)425
Keiko Kawashima


21 Madame Du Châtelet, Clandestine Philosopher441
Maria Susana Seguin


22 Mme Du Châtelet, a Heterodox Philosopher Reads the Bible455
Bertram Eugene Schwarzbach


23 Émilie Du Châtelet’s Manuscripts Preserved at the National Library of Russia485
Natalia Speranskaya


24 Printing Du Châtelet’s Institutions De Physique: The Variant Texts511
Ronald K. Smeltzer

Index of Names and Places533
Subject Index539


Editor and Contributors

About the Editor

Ruth Edith Hagengruber
holds a chair dedicated to the philosophy of Economics and Information Science at Paderborn University. She is also Director of the Center for the History of Women Philosophers and Scientists. She got her Ph.D. with a thesis on Tommaso Campanella at Ludwig Maximilian-University Munich. From 2011–2019 she served in the Advisory Board of Technology in Society for the Technical University Munich and became Life-member of the International Association of Philosophy of Information Science in 2011 and in 2020, elected member of the Leibniz-Sozietät der Wissenschaften zu Berlin. She serves as chief editor of the German Springer series Frauen in Philosophie und Wissenschaft and as co-editor of the International Springer series Women in the History of Philosophy and Science. Publications: Von Diana zu Minerva (2010); Émilie Du Châtelet between Leibniz and Newton (2011) History of Women's Ideas, coedited with Karen Green (2015); Émilie Du Châtelet und die deutsche Aufklärung, coedited with Hartmut Hecht (2019). With Sarah Hutton, she coedited the British Journal for the History Philosophy, dedicated to Early Modern Women Philosophers. In cooperation with Sigridur Thorgeisdottier Methodological Reflections on Women’s Contribution and Influence in the History of Philosophy was published (2020).


 


Contributors

Romana BassiFISPPA Department, University of Padua, Padova, Italy


Andreas BlankAlpen Adria Universität Klagenfurt, Klagenfurt, Austria


Gábor BorosBudapest, Hungary


Clara CarusPaderborn University, Paderborn, Germany


Katherine DunlopUniversity of Texas, Austin, TX, USA


Waltraud ErnstLinz, Austria


Ruth Edith HagengruberCenter for the History of Women Philosophers and Scientists, Paderborn University, Paderborn, Germany


Hartmut HechtBerlin, Germany


Sarah HuttonUniversity of York, York, England


Keiko KawashimaNagoya Institute of Technology, Nagoya, Japan


Ansgar LyssyMunich, Germany


Christophe MartinSorbonne Université, Paris, France


Fritz NagelBasel, Switzerland


Hanns-Peter NeumannBerlin, Germany


Gianni PaganiniUniversity of Piedmont, Vercelli, Italy

Research Centre of the Accademia dei Lincei, Rome, Italy


Andrea ReichenbergerFernUniversität in Hagen, Hagen, Germany


Bertram Eugene SchwarzbachParis, France


Maria Susana SeguinMontpeillier, France


Ronald K. SmeltzerBibliographical Society of America, Princeton, USA


George E. SmithBoston, MA, USA


Natalia SperanskayaNational Library of Russia, St Petersburg, Russia


Ann ThomsonHEC Department, European University Institute, Florence, Italy


Michel ToulmondeParis, France







© The Author(s), under exclusive license to Springer Nature Switzerland AG 2022
R. E. Hagengruber (ed.)Époque ÉmilienneWomen in the History of Philosophy and Sciences11https://doi.org/10.1007/978-3-030-89921-9_1

1. An Introduction to the Volume

Ruth Edith Hagengruber1  
(1) Center for the History of Women Philosophers and Scientists, Paderborn University, Paderborn, Germany

 

 
Ruth Edith Hagengruber
Email: ruth.hagengruber@upb.de



Ruth Edith Hagengruber
holds a chair dedicated to the philosophy of Economics and Information Science at Paderborn University. She is also Director of the Center for the History of Women Philosophers and Scientists. She got her Ph.D. with a thesis on Tommaso Campanella at Ludwig Maximilian-University Munich. From 2011–2019 she served in the Advisory Board of Technology in Society for the Technical University Munich and became Life-member of the International Association of Philosophy of Information Science in 2011 and in 2020, elected member of the Leibniz-Sozietät der Wissenschaften zu Berlin. She serves as chief editor of the German Springer series Frauen in Philosophie und Wissenschaft and as co-editor of the International Springer series Women in the History of Philosophy and Science. Publications: Von Diana zu Minerva (2010); Émilie Du Châtelet between Leibniz and Newton (2011) History of Women’s Ideas, coedited with Karen Green (2015); Émilie Du Châtelet und die deutsche Aufklärung, coedited with Hartmut Hecht (2019). With Sarah Hutton, she coedited the British Journal for the History Philosophy, dedicated to Early Modern Women Philosophers. In cooperation with Sigridur Thorgeisdottier Methodological Reflections on Women’s Contribution and Influence in the History of Philosophy was published (2020).


 

This is–—to my knowledge—the first time an edition of scholarly papers dedicated to a female philosopher has been presented that demands that an epoch in the history of philosophy be named after that philosopher: it brands this epoch in the history of philosophy as the Époque Émilienne. Du Châtelet deserves the honor of standing among the most influential philosophers of the European Tradition. It is rather remarkable, instead, that her intellectual power, the high esteem Du Châtelet enjoyed in her lifetime did not allow her to become part of that illustrious tradition of names we associate with the Enlightenment. The broad spectrum of her scientific and philosophical contributions, and her numerous and notable publications make her appear to be one of the most outstanding figures of the epoch. With Du Châtelet, this volume takes a different perspective on the question of how to write the history of philosophy from now on, considering the writings of women philosophers.
 Du Châtelet deserves the honor of standing among the most influential philosophers of the European Tradition. It is rather remarkable, instead, that her intellectual power, the high esteem Du Châtelet enjoyed in her lifetime and the many publications mentioning her in that period, did not allow her to become part of that illustrious tradition of names we associate with the Enlightenment, though she was part then. The broad spectrum of her scientific and philosophical contributions, and her numerous and notable publications (a considerable number of which were already published during her lifetime and only continued afterwards), make her appear to be one of the most outstanding figures, who, moreover, is easily accessible and who, in any case, also provides access to other, possibly not so easily accessible achievements contributed by women philosophers.
The Époque Émilienne thus opens the gates for other female philosophers to enter the stream of the history of philosophy and its ideas, of which they have been ostracized not for lack of talent, but for so evident sexist and selfish arguments, for such a long time. With Du Châtelet, this volume takes a different perspective on the question of how to write the history of philosophy from now on, considering the writings of women philosophers.
The aim of the volume is to present to the reader up-to-date contributions on an important epoch in the history of philosophy, which has so often been written without taking women philosophers, and Émilie Du Châtelet in particular, into account. So, the aim is to show how a story reads that integrates these texts; it is also intended to situate and contextualize Du Châtelet as a philosopher in the stream of the history of philosophy. It may bring to attention how intensively her ideas have been employed over centuries, without mentioning her, but at the same, the volume may visualize to what extent she was integrating herself a number of important ideas and acting like a catalyst in a scholarly network of the first rank. We will see and learn how she competed with important and well-known figures in her time to which she felt equal.
The idea to expose Du Châtelet as a key figure in her epoch came to me when I organized a conference in cooperation with the German Society for French-speaking philosophy, for which, some years ago, I served as vice president. This event should offer new studies that had come forward after the volume Émilie Du Châtelet between Leibniz and Newton had been published that was able to enhance Du Châtelet research on a broader scholarly level (Hagengruber, 2011a). The Du Châtelet Research has gained considerable momentum since then. Outstanding researchers in the field have been willing to contribute to this undertaking and to the intended aim. Therefore, most of the contributions were not presented at the conference at all, most of them not, as they are presented here; I would like, however, to mention one paper, which introduces us to Du Châtelet’s core topic of her philosophy and that was already prepared for publication then. Gianni Paganini’s contribution to Du Châtelet’s Epistemology of Hypotheses, which is also the first paper in the volume. I am grateful to the colleagues willing to join this enterprise and to support and broaden the view on Du Châtelet’s oeuvre and impact.
While this vast collection evolved, earlier projects on Du Châtelet were finalized and partly influenced the becoming of this collection.
Especially I would like to mention the monography from Brading (2019), which inspired several articles in this volume.
As a result of the impact, Du Châtelet had in Germany, before and in Kant’s philosophy, an intensive re-reading of Du Châtelet’s footprints in German sources started. Ursula Winter, Dieter Suisky, Andrea Reichenberger, and other outstanding colleagues supported us to discover Du Châtelet’s reception in the German enlightenment, retracing her impact from Euler to Kant and others. In cooperation with Hartmut Hecht, I published the volume on Émilie Du Châtelet und die deutsche Aufklärung in 2019. Kant had written his first dissertation on living forces, quoting extensively from Du Châtelet’s dispute with Mairan (AA I, 1–181). Émilie Du Châtelet und die deutsche Aufklärung (Hagengruber & Hecht, 2019) is to be regarded as a precursor of the collection presented here.
During the same period, the critical and digital online edition of the Saint Petersburg Manuscripts, undertaken at the Center for the History of Women Philosophers and Scientists started and became part of some of the contributions then and here included (StPms2020-2021). Du Châtelet’s Saint Petersburg Manuscripts hosted in the Russian National library are available in an online presentation in the original language, supplemented by an English translation and critical and historical notes.1 The manuscripts amount to an important philosophical work mostly written in the time before the publication of the Institutions de physique in 1740. In 2020, with the support from the Deutsche Forschungsgemeinschaft and in cooperation with Hanns-Peter Neumann I was awarded a grant to prepare the critical and historical online edition of the Institutions de physiques, based on the Paris Manuscript BNF no. 12.265.2 This manuscript contains Du Châtelet’s first drafts for publication of the Institutions de physique, originally planned to be published in 1738 and redrafted with considerable changes, to be published first in 1740.
These efforts may be counted as preliminary stages to the collection presented here, but it cannot be expected that the findings retraced and presented there could have been integrated into this volume. These are all individual necessary steps that serve to reintegrate Du Châtelet into the history of philosophy and into the scholarly discussions she has been part of.
In 2010, considerable parts of Du Châtelet's manuscripts were sold at auction; These are now not accessible for public research. Moreover, it requires considerable sums of research to process these manuscripts, which are invaluable for a true understanding of what happened then and to the writings of Du Châtelet as well as to understand her philosophy and impact. So, there is to admit that this volume is only one of the premature steps to bring this opus into the focus, being aware of what we are still missing. Though we cannot offer the complete solution, we offer at least to start with it to overcome the deficiencies of the history of philosophy. But I dare to claim that many contributions in this volume serve to enlighten the Du Châtelet reader and to reflect her ideas within different philosophical disciplines. Du Châtelet was a busy and inspired writer who contributed to various fields in philosophy, proving once again her outstanding genius and her philosophical creativity. She evolved new ideas in epistemology and methodology, she rethought metaphysics and the philosophy of science. She reflected on the foundations of natural philosophy, physics, and mathematics, and contributed to ethics, morals, politics as well as she wrote extensively on cultural issues such as the relation of science and religion.
1.1 The Époque Émilienne—Renaming the History of Philosophy and Science from a New Perspective
Essential ideas connected to Humanism, Renaissance, and Early Modern philosophy stem from women’s pens (Hagengruber, 2020a). Female scholars excelled in various fields in that period. Margret Cavendish, Elisabeth of Bohemia, Anne Conway, Émilie Du Châtelet, and Mary Wollstonecraft are hardly overlooked today grace to the intensive work of the past forty years (Waithe 1987–1995; Green, 2014; Green & Hagengruber, 2015; Hagengruber & Hutton, 2021).
Because of the blindness with which this rich history has been ignored for so long, it must be pointed out once again about Du Châtelet that she was by no means an isolated or singular phenomenon of her time. In 1733, Italy boasted the university professor and physicist Laura Bassi (1711–1788); Germany celebrated the young and impudent Luise Gottsched (1713–1762). In the Preface to the Mandeville Commentary Du Châtelet, therefore, rightfully laments that she had much too long “cared for hair and teeth” while not only the above-mentioned intellectuals stood already in the European scientific spotlight (MandevilleCom2020). Compared to Laura Bassi and Luise Gottsched, she was rather a late bloomer. These women were contemporary celebrities whose names sounded in whole Europe, before Du Châtelet even entered the scene. Due to an enlightened endeavor keen to bring women in and to present them as part of a scholarly community, activities in Italy, France, England, Germany, and more countries were taken to include women intellectuals as “Minervas” of their time, boosting them as symbols of national pride (Brucker, 1745a vol. IV; Hagengruber, 2019).
In the light of a more inclusive history, Du Châtelet is by no means a singular phenomenon, though she was successful and significant given the breadth of her contributions, the success of her publications, and the impact of her writings in her network and in her time. When judging her rich scientific heritage, it must be taken into consideration that she is situated within a rich tradition, a culminating point in a long evolving stream of women’s intellectual raise. As a “latecomer” in this tradition, her excellence did not come out of the blue, neither in terms of the historical context, nor the context provided by her family. Supported by a father known as an admirer of the naturalist philosophers Antoinette du Ligier de la Garde, mme. Deshoulières (1638–1694), it is reported that her mother prided herself on being acquainted with the “male sciences” of theology and astronomy (Hagengruber, 2016).
Brucker, historiographer of the era and author of the Pinacotheca of the Most Illustrious Men, included Du Châtelet (Brucker 1745a, b vol IV), along with Bassi and Gottsched, to this collection. Brucker also provides some reasons to justify his inclusion, given that otherwise they were actively excluded. Brucker holds, outstanding women contributed to philosophy “in all times and all nations” (Brucker, 1741a, b vol I; Hagengruber, 2019). When he introduces Du Châtelet, he situates her into an imaginary, but intentionally inclusive history that starts with women in the Chaldeans, Persians, Indians, Egyptians, Celts, and “other non-Greek people”, who had “no qualms to grant women a place among their sages” (Brucker, 1745a, b, vol IV). It is the “honor of the female sex that Plato learned his philosophy from Diotima and was Aspasia’s disciple”. Brucker refers to Arete, Theano, Hipparchia, Leontia, Themista, and more, proving his claim that women participated in philosophy and science in “all nations” and “all times”. He also refers to “Elisabetha Palatina, et Christina Suecorum regina”, female intellectuals still well known in the period of Du Châtelet, to signal that Du Châtelet's outstanding achievement was special, but not singular. As Brucker holds, Du Châtelet’s scholarship added to Descartes, not only by her capacities to know and to judge Newton and Leibniz, but also in being able “to balance these philosophers against each other”. She is an “exemplum philosophantium mulierum hodie celeberrima”, as she is able to “choose, to select, and to define”, worthy to sit alongside Johann Bernoulli in his volume.
Today’s judgment on women philosophers’ contribution to the history of philosophy differs from what sources like the abovementioned prove. For long, Du Châtelet is no longer part of this list of the “most illustrious men”. Instead of following Brucker, today’s established view on women’s contribution to the intellectual development is branded by Fontenelle’s narrative that is still repeated in 2002, when Jonathan Israel claims that only by the grace of the generosity of Fontenelle’s instruction the doors to science and philosophy were opened to women (Israel, 2002, 83). The contributions in this volume serve to understand better the struggles then and now that are also presented exemplarily within the contradicting policies followed by Brucker and Fontenelle. 
1.2 A New Way to Read the History of Philosophy. Du Châtelet’s Contributions and Impact in the Development of Philosophy and Science
This volume includes twenty-three papers that contribute in different ways to illuminate Du Châtelet’s philosophy and scientific work and its impact. All these papers are rich in information. The challenge for me as the editor lay in the fact that the order of texts also indicates and discloses contents, lines of descent and connections, affiliations and impacts, developments, and overlaps. There had been several ways to highlight what I take to be the most fruitful paths to continue to disclose this oeuvre. It involved me in problems: layers upon layers were needed, there is a trail of discussion on materialism in her writings, and there are paths that connect the works in physics to those in morals and so forth. My aim of revealing as many of these relationships as possible would again have resulted in a new essay, because of course it is my interpretation that sees and sets these relations.
There are important topics in the history of philosophy by which I organized now a way through her work, for example, her presence in the philosophical traditions in Germany, Italy, and France. This overlapped, and it was not completely separable from the assignment to different themes: The influence on the German Enlightenment, its position in Italy and in France. For Germany and Italy, the debate about Leibniz and Newton is the most urgent topic, while few sources dealing with her moral writings are known there so far.
Besides this quite strict order, many overlaps can be detected. The cause of which is grounded in the fact that the systematicity of Du Châtelet’s thought is visible in different parts of her work, at different stages of her life, and even in different disciplines.
The innovative character of her writings and the turn of perspective she is introducing to philosophy, allowed her to put at stake established ways of thinking and to overcome confinements and conventional assumptions. These now lead us to astonishing connections that we may discover in different places and that may finally support to establish piece by piece the philosophical oeuvre of Du Châtelet. This is to repeat that this vast volume can only begin to disclose the richness of this author’s ideas. Du Châtelet’s enlightened claims cannot be judged independently and must be explored in their systematicity, though as the editor I face the problem of how to present the richness of Du Châtelet’s ideas to a readership who accesses Du Châtelet as a philosopher from very divergent angles.
The subsequent discussion serves as a thematic guide to the volume’s contents. It is also, indirectly, a guide to some of the main ways in which historiography can justifiably regard this time period as an Époque Émilienne.
Is this a volume for those who are already familiar with Du Châtelet or is it for beginners? I do hope that it is for all of them. What might be the most philosophical and recommendable instruction for reading the volume is to keep to what Du Châtelet herself holds. Dear reader, approach this volume as an unprejudiced thinker, not following idolatries. The task of doing philosophy is not done by repeating the big names.
1.3 The Principles of the Organization of This Volume
Besides the endeavor to present Du Châtelet’s ideas as clear and precise, and to situate it in the context of the time and to ask its importance for today, given the above-mentioned overlaps between the single contributions, it remains a challenge to the editor to place these ideas into a linear order. But this is it. I start with an article that tackles what I think is a core topic of Du Châtelet’s philosophy, without which one cannot understand the innovative character of her ideas: namely, the chapter of the Institutions on hypotheses. This is followed by five papers that tackle Du Châtelet’s fate in Germany, paying tribute to the fact that her philosophy was influential for many well-known figures. As the topic is close to the Leibniz-Newton discussion, I go on to present three papers on this topic, investigating this field and analyzing her specific contribution and relation to other scholars. I end this thematic section with two contributions on Newton, one of which is more formal and describes the effects of her work in the translation, and another which interprets her commentaries. However, it also seemed interesting and important to me to trace Du Châtelet’s impact elsewhere in Europe. So I have added two further topical sections, one containing two papers dealing with Du Châtelet in Italy, and the other treating Du Châtelet’s formation and scholarly situation in France. This includes her reception in France, and locates her ideas in the context of the French Enlightenment, including the clandestine Enlightenment.
Two papers that treat the legacy of Du Châtelet in different ways complete this selection: one detailing the status of the manuscripts conserved in Saint Petersburg, and another providing valuable information on the many differences that can be found comparing exemplars of the 1740 edition of the Institutions de physique. In view of the publication history, this is a highly informative source.
1.4 Retracing Du Châtelet’s New Epistemology
Du Châtelet’s chapter four from her Institutions, On Hypotheses, is both in her epoch and now the work’s most quoted, repeated, plagiarized chapter. It is, to my view, a catalyst chapter for her philosophy and crucial to understand the epistemic layout of the Institutions de physique (Inst1740) as well as other, later writings. That all we know is known as “only” hypothetical and bound to a knowledge that is never true, but only “truthlike”, is the core idea of Du Châtelet’s new epistemology that frames all disciplines she is occupied with. It serves also for her to overcome the divide of the rational and empiricist epistemic claims. All we know is nothing else than hypothetically disclosed, though truthlike knowledge, reliable insofar as it is structured and brought to consistency by methodical principles “evident to everyone”. Against the then famously and often quoted Newton’s “hypotheses non fingo”, she demonstrates that Newton’s system itself was a hypothesis of genius. She was right: this system fits wonderfully into new hypotheses on the universe, when new insights were discovered. Du Châtelet established hereby the epistemic concept of “truthlikeness” as an instrument of knowledge. She holds that probability is “nearly an equivalent” to the demonstration.
According to Gianni Paganini’s contribution in this volume, Émilie Du Châtelet’s Epistemology of Hypotheses, she proposed an original position, an autonomous contribution in this field, and “a major innovation”. “It took more than three centuries for epistemologists and historians of the sciences to recognize Du Châtelet’s primacy in what can be considered the process of the rehabilitation of the hypotheses” and the oblivion into which the methodology of the Institutions fell, is “somewhat paradoxical”, Paganini holds. D’Alembert and Condillac, major sources for the philosophy of hypotheses, were both well versed in Du Châtelet’s philosophy and the quotations make up more than half of d’Alembert’s article in the Encyclopedia, as was acknowledged at the end of the entry itself. Condillac’s Traité des systemes, published nine years later, was according to Paganini also very probably influenced by the Institutions, according to Paganini. Without being named, she became a weighty source of a new methodology in philosophy and science shaping the influential trends up to the contemporary philosophy of science. The pioneering work of Du Châtelet was not taken into consideration and fell into oblivion.
1.5 Du Châtelet in Germany
Du Châtelet’s relevance within the German reception is not completely new. Her Institutions counted among the most recommended books still at the end of the eighteenth century and it is well known that the young  student Immanuel Kant had tried to contribute to the discussion of living forces. He intensively referred to the debate Du Chatelet had  with the secretary of the French Academy Mairan. The dispute was even translated and presented in Germany in the same year of its French publication (Mai1741D).
There is evidently a lot more in Kant from Du Châtelet than ever looked for. She plays a role in the famous Kant-Eberhard controversy and my paper: Du Châtelet and Kant: Claiming the Renewal of Philosophy tackles the topic from two historically different perspectives that, however, are systematically interwoven. Kant claimed to have created a new philosophy, being able to retrace our cognition considering its origin and content. Repudiating this claim, Eberhard quotes also from Du Châtelet. While the first part of my paper investigates the role Du Châtelet plays for Eberhard’s intention to deny Kant’s claim the second part delivers an epistemic layout of why and how Du Châtelet demands the renewal of philosophy and puts the paragraph from which Eberhard quoted in its philosophical background. Du Châtelet’s analysis of how we perceive is bound to her analysis on the gap between “cause and phenomenon”. It frames her epistemology and I reconstruct her argument on how to “penetrate to the origin of phenomena”. The paper aims to shed more light on the inspiration Kant may have drawn from Du Châtelet.
There are some other core ideas that can be seen prefigured in Du Châtelet’s Institutions before Kant took a hand in them. Such a case is presented by Katherine Dunlop. Her contribution to The Significance of Du Châtelet's Proof of the Parallelogram of Forces unveils a link between Du Châtelet and Kant’s Metaphysical Foundations of Natural Science, published in 1786. Kant’s justification of the parallelogram rule for the composition of motions has astonishing parallels in Du Châtelet’s Institutions, and therefore Dunlop argues to include Du Châtelet’s proof into the background studies of Kant’s work. Du Châtelet’s proof prefigures Kant’s argument in stating that for two motions to be composed, one of them must be represented as taking place in “absolute” space and the other, in a “relative” space that moves with respect to the first motion’s trajectory. This framework must be employed to “construct” the operation of composition. Any rectilinear trajectory may be considered as a relative space, that is moving with respect to the frame of reference, considered as “absolute”. One also might argue, which as in the case before, we learn that an interpretation of Du Châtelet as a Leibnizian scholar is insufficient and her development of Newton’s concepts of absolute space must be discussed independently from this. Kant, Dunlop concludes, can be seen as “continuing a project begun by Du Châtelet”, and this is true even if it was proved in the very unlikely case that he did not directly make use of her work. But given the many references we find in Kant to Du Châtelet, this is a very unlikely case from today’s point of view.
Clara Carus investigates the Concept of Time in Du Châtelet between Leibniz and Kant, dedicating her essay to the conceptual analysis of time to understand and focus on Du Châtelet’s originality in demonstrating her claims differently than do Kant and Leibniz. This difference is to be seen, as Carus points out, in her philosophical approach to the succession in real beings. Du Châtelet’s explication of the constitution of time, i.e., her in-depth analysis of time by “analysis of our ideas in their relation to appearances” distances Du Châtelet’s concept of time from both Leibniz’s and Kant’s concepts of time. Consequently, Du Châtelet constitutes a subjective and an objective ground in the mind’s capacity. Carus locates Du Châtelet’s concept of time in a context that is philosophical in terms of an investigation into how the idea of time is formed and constituted rather than a physical debate on the nature of time as a phenomenon relating to the movement of bodies.
In The Reception of Émilie Du Châtelet in the German Enlightenment in the Light of the Controversy over Monads, Andrea Reichenberger introduces the reader to the vibrant discussion taking place on Leibniz’ monad, announced as a prize question from the Berlin Academy. From a letter from Du Châtelet to Johann II Bernoulli, we know that she was intrigued to respond to the Berlin Academy’s competition: the monad concept was highly and controversially debated among the most outstanding scholars of the time, including Euler, Kästner, Formey, and other who eventually referred to Du Châtelet’s text either to confirm or deny its importance. This debate using Du Châtelet’s text proves the presence of her ideas in Germany. Reichenberger specifically investigates Du Châtelet’s interpretation of the monad by looking into the concept of matter in motion.
Another source to understand Du Châtelet’s fate in Germany is provided by Hanns-Peter Neumann, who retraces Du Châtelet’s place in the Correspondence between Christian Wolff and Ernst Christoph of Manteuffel. Her assumed dependency on Voltaire and other “female weaknesses” come to the fore, combined with a clear self-interest on Wolff’s part to use her for either a remake of the philosophy of the ladies, as delivered by Fontenelle and Algarotti or at least to expect her to “preach” Wolffian philosophy in France. There was a remarkable and ongoing correspondence even between Du Châtelet and Wolff directly, though most of the letters are lost and only recalled in the correspondence with Manteuffel. Beyond the alternating evaluation the two maintained toward Du Châtelet, the historical facts presented from this correspondence are of enormous importance to further our understanding of Du Châtelet’s reception in Germany and to understand to what extent Wolff accepted the outcome delivered by her. Other figures from the German enlightenment, such as Formey and Des Champs, are both as readers of Du Châtelet mentioned in this correspondence and even judged. And, interestingly, even then, Wolff complained that Du Châtelet continuously mentioned and referred to Leibniz instead of him.
1.6 Du Châtelet, Leibniz, Newton, and Beyond
Indeed, the German reception focuses widely on the compatibility of Leibniz and Newton. Hartmut Hecht’s contribution widens this perspective, proving that this compatibility question had been a challenge not only for Du Châtelet but was a common undertaking discussed in the main circle from which she emerged. Three French Newtonians and their Leibnizian Background familiarizes us with the fact that these famous French Newtonian protagonists, Voltaire and Maupertuis, were no less Newtonian and Leibnizian than Du Châtelet. Hecht differentiates three ways to access the relevant problems connected to this fact, and their relevant ideas about how to solve the challenges of mediating between Leibniz and Newton. Voltaire, Maupertuis, and Du Châtelet follow different tracks in connecting and selecting ideas from the two. Maupertuis, Hecht holds, fixated on the Newtonian force of attraction as a possible natural force, insisting and continuing an interpretational pattern of Leibniz’ “harmony” of the best possible world. Maupertuis bases his pro- Newton arguments resulting on the method of a choice. Hereby he employs criteria of metaphysical meaning, which became relevant also for his later methodical reflections that God acted according to the simplest way that Maupertuis presented with his Principle of Least Action.
A “mis-interpretation” of Leibniz can be seen in Voltaire’s reception, starting with Voltaire’s use of the Leibniz-Clarke Correspondence, and his reference to the principle of sufficient reason. Du Châtelet, according to Hecht, must have been unsatisfied with Voltaire’s interpretation, and felt challenged to present a “self-confident and critical” reading of Leibniz. Though she assumed that the primitive forces were related to first or primary elements, it was impossible to anchor our scientific knowledge in primary elements of nature, which she describes, as Hecht puts it, as something like “a Kantian Ding an sich”. Hecht clarifies Du Châtelet’s acceptance of such assumption as “necessary to formulate an empirical judgement”, although primary elements of nature are incognizable and cannot be determined. Du Châtelet’s quote “It does not rest with me to decide if the monads of M. Leibniz are of the same case” illustrates, according to Hecht that Du Châtelet gave an interpretation of Leibniz’s primitive forces which was no longer a metaphysical one in Leibniz’s sense. Rather, it gave him an interpretation that had moved apart from Leibniz, concluding, that “Du Châtelet transformed Leibniz’s idea of a holistic world consisting of primary elements called monads into a holistic material world”.
While Hecht delivers an interpretation on the divergence of the three companions, Ansgar Lyssy in his paper Leibnizian Causes in a Newtonian World—Émilie Du Châtelet on Causation—investigates how these different ideas were realized when she decided to draft her Dissertation on the Nature and the Propagation of Fire independently from Voltaire. Lyssy hereby highlights the differences to Leibniz and Wolff, also taking a closer look to understand the ongoing changes to that Du Châtelet subjected this text in the course of the publication history.
Du Châtelet’s historically significant account of the history of science, as a history of becoming and failing, of arguments and counterarguments, employed in many of Du Châtelet’s writings deserves greater attention. In his contribution, “Les corps agissent sur la lumiére”. Émilie Du Châtelet’s Deliberations on the Nature of Light in her Essai sur l’optique, Fritz Nagel specializes on Du Châtelet’s critical elaborations about Newton’s optics. In her presentation of the topic, Du Châtelet introduces the reader to the different and even contradicting traditions in the development of the history of optics and its divergent paths to understand the nature of light. Du Châtelet understood that the attraction between light and matter postulated by Newton was not as evident as the Newtonians claimed; this, Nagel holds, can be regarded as a crucial turning point in her philosophy from a methodological point of view. The Newtonian concept of colors lacked a physical explanation on a mechanical basis. Neither Newton's query “Les corps agissent-ils sur les corps en eloignement?” nor the confirming statement from Du Châtelet “Les corps agissent sur la lumiere en eloignement” were valid according to Bernoulli, to whom Du Châtelet had sent the draft of her optics for judgement and so, the essay remained unpublished. Nagel quotes Goethe; Goethe observed that it was astonishing that Du Châtelet did not give a theory of colors in her Institutions de physique of 1742, although she had studied optics with great accuracy.
Du Châtelet also did not succeed to get published her translation and her commentary on Newton’s Principia during her lifetime, though she had completed her translation, as Voltaire says, yet in 1745. The first printing sheets must have been produced long before the publication was finally secured, starting in 1756 and being realized in 1759. Michel Toulmonde presents in his contribution dedicated to Émilie Du Châtelet and Newton’s Principia his observations gathered in the course of his edition of this translation of the Principia (Princ2015, vol I-II). Toulmonde recapitulates the facts regarding the manuscripts, its publication history, its delay, and its different versions. The return of Halley’s comet, observed in 1758, finally encouraged the completed publication in 1759. Toulmonde confirms that Du Châtelet’s careful transformation of Newton’s fluxions to the Leibnizian differential calculus contributed to a much easier access to Newton’s Principia. Instead of Newton’s geometric method, analytical formulas are used, based on Leibniz’s differential calculus, along the lines of Johann Bernoulli, Leonard Euler, d’Alembert, and others.
In spring 1749, she wrote to Jacquier that she was going to write her Short Exposition of Newton’s system “without figures and without algebra” to show Mr. Newton’s sequence of principles. This Short Exposition was to situate the Newtonian ideas in the path of the development of science and also according to her principles, that is, that the history of science was itself a history of hypotheses, failings, errors, and proven insights. According to Le Ru, Du Châtelet’s short exposition is a brief “history of science”, a true “discours de la méthode”, whose idea of the history of science is a history of “rectified errors” (Le Rue, 2019, 103 ff).
In this contribution, Du Châtelet’s commentary on Newton’s Principia, George Smith points out that Du Châtelet’s commentary is however not a commentary on Newton’s Principia, “but rather on the system of the world according to Newtonian principles”. Correspondingly, the Analytical Solutions amounts to a text showing how to use the calculus, as it stood in the 1740s, and to solve problems treated only geometrically in the Principia. Smith concludes that the whole of her commentary considers Newton’s claims very much from the perspective of the years in which she wrote it.
While the Short exposition gives the history of astronomical models from the Babylonians and Pythagoras up to Newton’s death, the Analytic Solution is an algebraic presentation of disputed topics from the Principia that brings Newton up to date. Given the fact that Newton had written in the seventeenth century, various assumptions had meanwhile been confirmed. Du Châtelet gives access to where Newton’s theory of the system of the world stood at the time, which the reader could “not readily find anywhere else” and that certainly would not have been available in the physics literature when the Principia was published.
Smith stresses Du Châtelet’s reference to Hooke, who had claimed priority against Newton. Du Châtelet quotes the full paragraph from An Attempt to prove the Motion of the Earth from Observations of 1674, that is the very passage Hooke subsequently invoked as the basis for his claim to priority over Newton.
There are other topics that gain Smith’s attention, such as Du Châtelet’s account of the numerator, where she expresses the relation with her phrase “se proportione”. Smith insists that there is no such phrasing in Newton “and as far as I know, no one in the seventeenth or eighteenth centuries except Du Châtelet used these phrases in regard to gravitational forces”: Du Châtelet shows that that gravity varies with the mass of the attracted body, and as he emphasizes, this is the reverse of what Newton did.
1.7 Du Châtelet in Italy
Du Châtelet was an outstanding phenomenon in her time and the eighteenth century did not lack outstanding women. Laura Bassi (1711–1778), at an even younger age than Du Châtelet, was famous throughout Europe (Ceranski, 1996). She had provided her first lectures on the nature of water. Bassi adhered to Locke’s empiricist philosophy and served as a female example of excellence in scholarship, exemplifying the new attitude enlightened Europe was willing to show towards women (Hagengruber, 2019). It is important to remind the reader of the strong Italian tradition that extends from the time of humanism up to Enlightenment to more rightly contextualize Du Châtelet’s legacy in Italy. This legacy differs from what scholars today are used to learning: the importance of European intellectual interactions, and the role of women in science therein, is often missed.
Italy at the time was a leading scene for the inclusion of intellectual women. Laura Bassi was a member of the Bologna academy and Du Châtelet became one. Du Châtelet’s Institutions were published simultaneously in Germany and Italy in 1743 (Inst1743Nat; Inst1743Ve). And yet, little has been published on her fortune in Italy, though it must have been considerable, given that her writing was as quickly translated as it was in Germany. This volume provides two excellent introductions to the field.
Sarah Hutton retraces the Italian reception of Du Châtelet in her contribution Émilie Du Châtelet and Italy. The Italian Translation of her Institutions physiques and the Issue of Forces Vives, particularly shedding light on Neapolitan family connections. Paris, Naples, and Bologna form a triangle connected in various ways and by different persons close to Du Châtelet. Francesco Algarotti, who had spent a certain period of time in Cirey had also been an admirer of Laura Bassi before. Du Châtelet and Voltaire’s connection to Bassi may have played a role when both were elected members to the Academy of Bologna.
Sarah Hutton starts by reflecting on the shattered political situation and consequently the fractured picture of Italy’s intellectual life. Bologna and Padova stand out as possible supporters of Du Châtelet’s philosophy. Bologna was the alma mater of Francesco Algarotti. Du Châtelet contacted Antonio Conti, whose eulogy appeared in Brucker’s Latin edition of Du Châtelet (1745, vol IV). François Jacquier prepared a Latin edition of Newton’s Principia and Du Châtelet corresponded with him. According to Hutton, Du Châtelet had strong connections with the Newtonians of Bologna, and the living forces debate was the key issue in her Italian reception. Faustina Pignatelli from Naples may have played an important role in this. Pignatelli was the first woman to be elected to the Bologna Academy, and Hutton notes that she corresponded with Émilie Du Châtelet and Jean-Jacques Dourtous de Mairan, Du Châtelet’s counterpart in the dispute on living forces. Moreover, Pignatelli was connected to the Du Châtelet family, whose daughter had married into a high-ranking Neapolitan aristocracy.
In her paper Du Châtelet in Italy: Who was Behind Du Châtelet’s Italian Translation, Romana Bassi follows Du Châtelet’s impact in Padua. Leibniz’ ideas were present in Padua, where Nicolaus Bernoulli, a son of Johan I Bernoulli, and Jacob Hermann, both connected to Leibniz in his lifetime, were appointed to professorial posts in the early eighteenth century. Bassi asks questions “that remain without response till today, when the decision to publish the translation was taken, when the book was published, by when the translation was completed, to whom the translation was commissioned”. In tackling these problems, a lot of information and new problems emerge. Bassi focusses on Antonio Conti as the possible author of this translation, judging the Italian text “in most cases faithful to the point of literal, and very close to the original text”. A pivotal figure in Italian intellectual society, Antonio Conti had the right connections to ensure the publication of the Institutions, and Bassi identifies him as the crucial figure in spreading Du Châtelet’s legacy in Italy, while presenting an enthralling story about the translation strategy that apparently occurred between the first and second editions of the Institutions.
1.8 Du Chatelet in France
Du Châtelet’s publication history was impressive during her lifetime (Kölving, 2008, 341–349; Rodrigues, 2011, 207–208) and it was no less so after her death. This is true for the publication and impact of her translation and comments on Newton and it is, even more, the case as we consider the vast literature on Du Châtelet’s Discourse on Happiness, a work that soon became a stable part in the enlightened discussion, and was both praised and attacked. Incidentally, the impact of her great biblical commentary remains virtually unexplored to this day. The following set of contributions explores these questions. At the same time, what has already been said above applies also here. There are very different levels to which these contributions can be attributed. Thus, Kawashima's investigation of the publication practice of Du Châtelet's first publication, the Dissertation on Fire, is a topic of social and cultural-historically relevant concern, but of course also an important element in the context of the emergence of her scientific and philosophical theory.
Soon after Du Châtelet’s death, the interest arose to publish Du Châtelet’s moral writing, the Discourse on Happiness. This Discourse becomes one of the innumerable essays on the happiness of that period. In the history of the reception of this opus, it has been compared to La Mettrie’s Anti-Seneque. Drafted by Du Châtelets as Reflections on Happiness, this small book was published only in 1779, though earlier attempts to publish it in common with La Mettrie’s text were denied in order to protect Voltaire’s integrity, as Rodrigues proposes (2019). Du Châtelet’s relation to La Mettrie, Maupertuis, Fontenelle, and to Voltaire and others are discussed within the here presented selection that focuses on the reception of Du Châtelet’s ideas in France and situates her in the network.
The erotic and even frivolous character that has often been attributed to the literature of the eighteenth century is addressed in the contributions by Waltraud Ernst and Gabor Boros, who focus on Voltaire, La Mettrie, and Maupertuis, as key relations to Du Châtelet.
Gabor Boros, in his contribution Scientia sexualis. Voltaire, La Mettrie, and Émilie Du Châtelet on Love consider the conceptual differences between these three authors on that topic. Boros presents Voltaire’s naturalist stance, defending the normative sense of “nature”, and also the normative conception of love that serves the function of heterosexual, corporeal-copulatory love aimed at the propagation of the species. La Mettrie’s and in comparison, from Du Châtelet’s position in her commentary on Mandeville. While La Mettrie’s treatise on The Art of Pleasure is well known for its emphatic praise of the lover of joy, paralleling, and finally replacing herewith the traditional lover of wisdom. Du Châtelet follows Lucretius, as Boros holds. Love serves to the benevolent effects of the development of human societies and is the most vivid and lively passion, unrivaled with respect to its capability of rendering us happy.
Waltraud Ernst analyses the presentation of the erotic in the context of Maupertuis’ Venus physique, in her contribution Natural Pleasure: Pierre-Louis Moreau de Maupertuis’ contribution to a Materialist Conception of the Erotic. This discussion of Maupertuis’ materialist conception of the science of matter and the erotic serves to extend the debate initiated by Gabor Boros. Natural pleasure, for Maupertuis, is an indicator of the process of civilization. Gender, race, and sexuality are also are at stake here, and find a place in Du Châtelet, expressing the economies of desire within the materialization of erotic attraction.
Though there is no question that Maupertuis and Du Châtelet had an intensive exchange of ideas for a certain time and were well acquainted with another, the situation is quite different in regard to La Mettrie. In his writings, there are many references to Du Châtelet, or to a “marquise”, so there is no evidence the two ever met and if and how Du Châtelet ever responded to it (Hagengruber, 2011b, 47–52). Ann Thomson makes this missing link evident in her contribution Émilie Du Châtelet and La Mettrie and supposes that the addressed marquise could even have been somebody else, namely the lover of Diderot. Thomson doubts the famous letter to the marquise, making the first pages in the History of the Nature of the Soul (1745/47) and even mentioned on the frontpage of the print of 1747, might not have been a proper contribution from La Mettrie’s hand, but a later addition. Du Châtelet’s Dissertation on the Nature of Fire, one of her very early publications, is intensively discussed there and Thomson shows that it proves also references to Quesnay’s Dissertation, also delivered to the Academy, providing new material for further research.
Andreas Blank analyzes Self-Deception and Illusions of Esteem: Contextualizing Émilie Du Châtelet’s Challenge, comparing Du Châtelet’s Discourse on Happiness with La Mettrie’s and Fontenelle’s contributions on the topic. Du Châtelet’s Epicurean assumption that “we have nothing to do in the world but to obtain for ourselves some agreeable sensations and feelings” is shared by La Mettrie. However, Blank, who investigates on Du Châtelet’s concept of illusion, finds her defending illusions, especially those of being esteemed by posterity, as conducive to happiness. Contrasting her views with the views on illusions and happiness in Fontenelle, Blank sees several common clues that connect Fontenelle to Du Châtelet’s “great machines” of happiness.
At the beginning of this introduction, I pointed to the differences between Brucker’s and Fontenelle’s argument over whether and how women were part of intellectual history. I mentioned the problems that arise in favor of a more inclusive history of philosophy when material beyond the mainstream narrative remains ignored. Jonathan Israel (2002, 82–85) still follows Fontenelle in his interpretation that women gained access to philosophy and science only then. The critical reaction to Fontanelle is completely left out. It becomes evident in Christoph Martin’s contribution From one Marquise to Another. Mme Du Châtelet and Fontenelle’s Conversations on the Plurality of Worlds. Martin addresses in detail Voltaire’s and Du Châtelet’s reaction and response to Fontenelle claim, when Voltaire introduces his eulogy to Du Châtelet and makes “his” marquise the addressee of his Éléments de la philosophie de Newton (1738). Martin concludes that Voltaire’s dedication must be read as “an objection to the Fontenellian marquise”. He also explains the differences between, and tensions with Algarotti. He presented Du Châtelet on the frontispiez, and a fictional Italian marquise in his Il Neutonianismo per le dame  (Algarotti 1737), that he adopted from Fontenelle. For Voltaire and Du Châtelet, too, there are problematic pitfalls in how women's claims to participation in the sciences can be expressed, so there remains no doubt that Fontenelle’s marquise was unacceptable for both Voltaire and Du Châtelet.
The difficulties of how to escape and how to respond to a society that admits gender equality in part, but confines its reality by a thousand conventions, are deliberated in the contribution presented by Keiko Kawashima: ‘Anonymity and Ambition’: Émilie Du Châtelet’s Dissertation on Fire. The Dissertation on Fire is the first independently written paper from Du Châtelet and published with the Paris Academy. It is as notable from its content as from its publication history, which is analyzed, with a focus on gender by Kawashima. It leaves no doubt that how much prestige Du Châtelet earned with her writing, even though she was judged differently and the target of gender-suppressive and stigmatizing comments. Kawashima brings us back to the point in time, when Du Châtelet wanted to give voice to her own opinions, but was “shrouded in anonymity” before the success of her Institutions de physique in 1740. The Institutions were a crucial turning point, and Kawashima lays out Du Châtelet’s further publication politics in the light of this experience, as Du Châtelet continued to alter the text and to republish it. Kawashima investigates what it meant for women to write books on science in France in the eighteenth century, since gender bias in that era required female intellectuals to take on a writing process and/or attitude which differed from the norm for male intellectuals.
The French Enlightenment tradition of biblical criticism is one of the most important contributions in the renewal of ideas relevant to society and politics, altering hierarchies and changing metaphysics. This tradition was never accounted to women as contributors to it, though there is a long tradition of women authors who started to criticize the Bible and its defenders from the Humanist era on (Hagengruber, 2020b). So, in the light of the conventional history of this tradition, Du Châtelet’s contribution to this critique may look surprising. However, a second look easily reveals women’s interest in contributing to it. Du Châtelet takes a distinctive stance in this, as her main question is not that of women’s concern in the light of the Bible but focusses on the question if the content delivered in the Bible can or may convince in the light of lived experience and science.
Susana Maria Seguin confirms with her contribution Mme Du Châtelet, A Clandestine Philosopher that the manuscript Examens de la Bible, edited in 2011 by Bertram Schwarzbach, is written by Du Châtelet (Ex2011). Preserved today in three different copies, it belongs to a vast corpus of anti-religious texts that circulated between the seventeenth and eighteenth centuries, not only in France. Seguin specifies the relationship of Du Châtelet’s text in the context of the clandestine corpus to identify Du Châtelet’s particular place in this debate. Though there is still scarce information of how much she was aware of other clandestine writings, from what we know, the milieu of its composition and circulation was attached to it.
In his paper Mme Du Châtelet, a heterodox philosopher reads the Bible, Bertram Schwarzbach critically responds to the question of whether there was any impact of Du Châtelet’s Examinations on her companions and for eighteenth-century scholars and readers in general. Condorcet and Turgot, both readers of this Examinations, were “rather unimpressed by the content of that work”. This is according to Schwarzbach due to the fact that in eighteenth-century France, Italy, and, to a lesser extent, Germany, “manuscripts and even some printed material concerning religion or criticizing the Bible and religious subjects circulated among freethinkers”. To see Voltaire's influence here, is according to Schwarzbach completely inappropriate as Voltaire never reached Du Châtelet’s degree of radical thinking. The history of women’s achievements shows its grotesque side in that this more than one- thousand-page radical enlightenment manuscript was said to have been drafted by Voltaire. But this is disproved by Schwarzbach, who holds that Voltaire made, in comparison to her, only “banal references to the Holy Scriptures”.
1.9 The Conditions of a Legacy: Manuscripts and Printing History
The physical conditions of getting printed and published are of utmost importance and have been addressed in some articles mentioned above. Publication history is of utmost importance for every author, but it is especially important for female writers, given the special social conditions and oppressive conventions. It is the history of conservation and omission from institutions that denied women philosophers a part in the history of ideas and to let their voices heard and consequently also repeated. Du Chatelet, as an outstanding exemplar of intellectual achievement, was evidently well aware of this, and took several means to overcome these hindrances, when she oversaw the stages of publication of her own books. As we do know well, this was the case in the reprinting of her first draft of the Institutions, of the Dissertation on Fire, the Translation of Newton’s Principia, and so forth.
The careless treatment of women’s intellectual legacy might have been at least an advantage in our case, given the fact that Du Châtelet’s manuscripts of her early years, partly were composed while she shared her life with Voltaire, have survived in the Voltaire collection preserved at the National Library of Saint Petersburg (StPms2020-21).
In her contribution Émilie Du Châtelet’s Manuscripts Persevered at the National Library of Russia, Natalia Speranskaya introduces us to the history and conditions of how and why the manuscripts of Du Châtelet came to be conserved in the Russian State Library of Saint Petersburg. Insights emerge from the different hands of the scribes, the overlapping of scribes within manuscripts and other observations, including those of identifying Voltaire’s and Du Châtelet’s hands in their mutual writings. An especially significant case is the “Traité de métaphysique,” usually attributed to Voltaire, but which shows handwriting from Du Châtelet (Brown & Kölving, 2003).
It helps also to intensify Du Châtelet’s activities in the clandestine literature. In Saint Petersburg, a manuscript is preserved, published recently that proves Du Châtelet as a translator, here in the case of the “Discours sur les miracles de iesus traduit de l’anglois” written by Woolston (2001).
Speranskaya identifies the possession of such material as a political issue. Those who still refrain from archiving women's texts are also making a statement, as France also did when it disregarded Voltaire's death and did not keep his manuscript legacy, which was instead bought by Catherine the Great. This report should alarm us given how the manuscript legacy of female authors is treated with utmost negligence still today.
With Ronald Smeltzer’s contribution, Printing Du Châtelet’s Institutions de physique: The Variant Texts, the production process of the first edition of the Institutions de physiques is getting new insights. It is well known that the book, already admitted for printing by the censor in September 1738, was subjected to further changes before it finally went to press in 1740. The various re-publications show interesting variants. Copy-specific features in twenty-six copies of Du Châtelet’s Institutions de physique add relevant information when discussing the time of publishing the Institutions de physiques. Textual variants created by removal and replacement of pages and by corrections made during printing, as well as the discovery of an excised leaf, permit learning of the author’s changes of mind. Printed in two press runs, under fictitious imprints, in London 1741 and Amsterdam 1741 but printed from the same standing type as was used for the Paris 1740 imprint, the Prault fils edition, demonstrate the factual constraints that provide highly valuable sources today.
1.10 Époque Émilienne and the Change in the History of Philosophy
Institutional exclusion has taken place in the case of Du Châtelet, consequently, the legacy of Du Châtelet’s writing and ideas can be rediscovered only slowly. The Époque Émilienne volume seeks to change the perspective on the history of women philosophers by contextualizing Du Châtelet’s contribution to the philosophy of her time and what came after her, it demands to re-read some of the “great men” (Du Châtelet), d’Alembert, Diderot, Kant, Hume, Euler, Maupertuis, Laplace, La Mettrie, up to Poincaré to retrieve this legacy.
The study of an outstanding philosopher like Du Châtelet delivers an occasion to rethink the history of philosophy. It is necessary to uncover the strongly woven tissues of networks whose power is not based on excellence in understanding, but drawn from the rights to execute the power of exclusion.
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Footnotes
1The critical texts are supplemented by translations into the English language:
Chapitre V De la liberté and Traité de métaphysique: Linda Gardiner Janik; Chapitre IV De la formation des couleurs: Alan Gabbey; Du Châtelet’s comment and translation of Bernard Mandeville, La fable des abeilles: Felicia Gottmann; Grammaire raisonnnée: Jill Vance Buroker. This critical and historical online edition was partly published in 2020 (MandevilleCom2020). The project is completed in 2021 (StPms2020-2021).

 

2See: The Genesis of Émilie Du Châtelet’s Institutions de Physique: From the Paris Manuscript 12.265 (1738–40) to the Printed Editions (1740, 1742), edited by R. E. Hagengruber, H.P. Neumann, J. Muller and A. Wells (2021–2022) see: https://​historyofwomenph​ilosophers.​org/​dcpm/​.
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Abstract
It took more than three centuries for epistemologists and historians of the sciences to recognize Du Châtelet’s primacy in what can be considered the process of the rehabilitation of the hypotheses following the age of Newton, which was characterized by the polemic against Descartes’ “esprit de système” and by a strictly inductive interpretation of the scientific method. The oblivion into which the methodology of the Institutions fell is somewhat paradoxical. At various times in history, influential trends in the contemporary philosophy of science reassessed the value of hypotheses in scientific undertakings, first in the early nineteenth century with the readmission of hypotheses (with Comte and Whewell), then in twentieth-century French conventionalism (Poincaré, Duhem), and finally in the more recent anti-positivistic epistemology (Popper, Feyerabend, Quine). Nevertheless, this spectacular reevaluation in epistemology did not take the pioneering work of Du Châtelet into consideration, whose acknowledgment as an important scholar has occurred only recently thanks to historians of philosophy specialized in Enlightenment studies. This article reconstructs the methodology of hypotheses developed by Du Châtelet against the background of the epistemological debates that led to the rehabilitation of the hypotheses against the famous motto by Newton: “hypotheses non fingo”. The author has detailed eleven rules that permitted the author of the Institutions to distinguish between a “bad” and a “good” use of hypotheses in the scientific explanations.
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2.1 Rediscovery of Hypotheses and Epistemological Turns
Only in recent years has the contribution of Émilie Du Châtelet to the epistemology of the Enlightenment been fully recognized and scholars have finally realized that her methodology of hypotheses, to which she devoted an entire chapter (4) of the Institutions de Physique (Inst1740, 74–89; Inst1742, 79–93), paved the way for an original position that took a long time to be appreciated. While in the field of physics the Institutions provided eighteenth-century science with a common ground between Newton’s and Leibniz’s principles,1 despite the metaphysical rift that separated the two thinkers, by contrast in the area of methodology, Du Châtelet revealed herself to be much more autonomous and original in comparison to both Newton and Leibniz. In this field, instead of seeking a compromise between the two thinkers, she went much further than Leibniz’s openings to the use of hypotheses in physics and definitely turned her back on the famous rejection of conjectures by Newton (“hypotheses non fingo”) which characterized the Newtonian orthodoxy all through the century.2 On this particular topic, Du Châtelet’s position represented a major innovation in comparison to both the French and the English Enlightenment. Her chapter “Des hypothèses” was the most extensive eighteenth-century treatment of this theme, along with the homonymous chapter of Condillac’s Traité des systemes, which was, however, published nine years later (1749) and was most probably influenced by the Institutions. The even later and much shorter entry “Hypothèse” of the Encyclopédie (vol. 8, 1766) did not show any originality, being taken from Du Châtelet’s text, as was acknowledged at the end of the entry itself, that adds a reference to Condillac, maybe to reinforce the argument, even if almost nothing is drawn from his Traité des systèmes.3
It took more than three centuries for epistemologists and historians of the sciences to recognize Du Châtelet’s primacy in what can be considered the process of the rehabilitation of the hypotheses following the age of Newton, which was characterized by the polemic against Descartes’ “esprit de système” and by a strictly inductive interpretation of the scientific method. The oblivion into which the methodology of the Institutions fell is somewhat paradoxical. At various times in history, influential trends in the contemporary philosophy of science reassessed the value of hypotheses in scientific undertakings, first in the early nineteenth century with the readmission of hypotheses (with Comte and Whewell), then in twentieth-century French conventionalism (Poincaré, Duhem), and finally in the more recent anti-positivistic epistemology (Popper, Feyerabend, Quine). Nevertheless, this spectacular reevaluation in epistemology did not take the pioneering work of Du Châtelet into consideration, whose acknowledgment as an important scholar has occurred only recently thanks to historians of philosophy specialized in Enlightenment studies.4

Theoretically, the appreciation of Du Châtelet’s work could have profited from the abandonment of the strict Newtonian “orthodoxy” in the philosophy of science. Larry Laudan rightly pinpointed a turn-about in history, when the refusal of the hypothetical method and the endorsement of the inductive one by eighteenth-century philosophers was questioned in the following century and substantially corrected by the generation of the 1830s and 1840s methodologists such as Comte, Bernard, Herschel, and Whewell (Laudan, 1984, 10). Without any doubt, William Whewell was the most prominent figure in this epistemological turn that resulted in a much more favorable approach to hypotheses and what Whewell called “ideas” in the building of science.
Even if it is an exaggeration to describe Whewell as an anti-inductivist in the Popperian mold, there is no doubt that his epistemology opened the way to a view of science that was a far cry from strict empiricism. “We infer more than we see”, he claimed (Whewell, 1858, I 46), and both in his Philosophy of Discovery and History of Inductive Sciences he criticized the “horror of the term hypothesis” felt by Newton. The anti-hypothesism shown in the Scholium generale seemed to Whewell tantamount to “a superstitious and self-destructive spirit of speculation.” (Whewell, 1860, 183). According to him, “some hypotheses are necessary” (ibid. 184) and he thought to have demonstrated that Newton himself, as well as Kepler, on whose discoveries those of Newton were based, used hypotheses to prove their findings, even before induction could be attempted. In fact, especially the History of Inductive Sciences contains a detailed analysis of the main steps in which the modern principles of astronomy and mechanics were established and developed (Whewell, 1837, II 72–253). In Whewell’s view, in order to reach his universal gravitation law, Newton practiced a method of inference called the “discoverer’s induction.” First, he listed a number of propositions which were empirical laws inferred from certain “phenomena”, then recognized that these inductions “leap to the same point,” and finally “colligated” them into a more general law, namely the universal law of gravitation (Whewell, 1847, II 48). In a much more affirmative way than Comte with his sheer “permission of hypotheses,” Whewell grasped the necessity of this scientific tool, as he thought that mere induction would not be sufficient even with regard to the simplest phenomenon, unless the scientist makes a provisional supposition, at first essentially conjectural, about some of the possibilities which constitute the final object of inquiry. It is notable, however, that among the numerous historical examples that increase the value of Whewell’s works, there is not a single occurrence of Du Châtelet. The English philosopher can be considered one of the founders of historical epistemology: nevertheless, his historical accuracy and fondness did not reach to realize the anticipatory value of Du Châtelet’s thinking on the subject of hypotheses.
The same thing occurred with the second wave of the rehabilitation process of hypotheses at the beginning of the twentieth century with Duhem and Poincaré. The first wrote extensively on the history of science to develop his own conventionalist epistemology. In this context, he criticized the inductive method, which rejects any hypothesis about imperceptible bodies and hidden movements. Duhem considered this method, which he called the Newtonian method, to be unmanageable. He emphasized the non-inductive nature of the hypothetical method: “no hypothesis can be drawn by induction from mere experience; induction, however, can somehow indicate the way that leads to some hypotheses”—and pointed out that hypotheses cannot be tested one by one because they are interconnected within the theory (Duhem, 1906, 426). His groundbreaking works in the history of science covered the period from Plato to Copernicus and Galileo (Duhem, 1908; Duhem, 1913–59) but, despite the discovery of the epistemological function of hypotheses in a phenomenological and deductive perspective, he did not even hint at Du Châtelet’s contribution. The important chapter of La théorie physique on the “choice of hypotheses” contains a detailed apology of hypotheses, which Duhem conceived not as arbitrary suppositions but as “germs” that “grow in the scientist without him”, owing to a long “evolution” that encompasses many generations of researchers. The case of the “discovery” of Newton’s universal gravitation is a key example in Duhem’s theory (Duhem, 1906, 364–415); nevertheless, he seems to completely ignore the way in which Du Châtelet connected Newtonianism to her own methodology of hypotheses. The same happened with another milestone in this history of the rehabilitation of the hypothetical method: La science et l’hypothese by Henri Poincaré. There, mathematical conventionalism is supplemented by a theory of hypothesis in the physical sciences. Poincaré believed that the “form” of scientific research could be described as a hypothetical-deductive methodology: “Every generalization is a hypothesis; the hypothesis therefore has a necessary role that nobody has contested. It must always be submitted to verification as soon as possible” (Poincaré, 1902, 178). Generalizations are either hypotheses, laws, or confirmable theses obtained by universalizing the results of empirical physics. The important chapter on “hypothesis in physics” (ibid., 162–188) is a small methodological monograph that permits the reader to distinguish between “useful” and “true” hypotheses on the one hand, and “dangerous” and “indifferent” ones on the other. “Indifferent” hypotheses are those which can be compatible with theories that are in contrast to each other and are at the same time consistent with the empirical basis. Once again, however, the name Du Châtelet is missing in Poincaré’s treatise.
The third wave of epistemological reflections on hypotheses occurred when Karl R. Popper published his Logik der Forschung in 1934, thus inaugurating the “new” post-positivistic philosophy of science (Popper, 2002). Popper supported scientific hypotheses and seriously engaged in strengthening his epistemology with frequent recourse to historical cases. His attempt to overturn the then prevailing inductivism and empiricism was enriched with new interpretations of the way great figures such as Copernicus, Galileo, Kepler, and Newton had made their scientific discoveries. Especially the last drew the attention of Popper, considering the impact of the inductivistic vulgata superimposed on Newton’s methodology by the empiricist orthodoxy. This historical nature of Popper’s epistemology became even more pronounced in the works subsequent to the Logik. For instance, one can find in Popper’s Postscript to the Logic of Scientific Discovery (vol. I: Realism and the aim of Science) a careful examination of how Newton realized the unification of Galileo’s terrestrial and Kepler’s celestial physics, in order to show that, since Newton’s theory contradicted, strictly speaking, both of them, it was impossible that Newton’s law of gravitation could be drawn from their sources, whether by deduction or induction (Popper, 1983, 140–144). That historical reconstruction was consistent with Popper’s main insight that all of our scientific knowledge is made of hypotheses or conjectures which cannot be definitively confirmed, but are always subjected to experience to be tested and possibly to be confuted by at least one experienced fact. Nevertheless, despite this strong hypothetism, in Popper’s extensive work there is not a single mention of Du Châtelet, even though her work took the same direction of reading Newton’s science with a new emphasis on the function of hypotheses and theories. Later in this article, we shall attempt a closer comparison of her insights and the “new” philosophy of science.
2.2 Reassessing Du Châtelet’s Contribution
As we have seen, all of these epistemological turns centered around the reevaluation of hypotheses in various ways. However, none of them touched on Du Châtelet’s case or resulted in a more serious study of the Institutions de physique. This neglect can be observed in the writing of authoritative historians of scientific thought. It is sufficient to go back to the middle of the twentieth century, when the place of hypotheses in the building of science had already been recognized by major epistemologists, to realize that this new theoretical awareness had no impact as far Du Châtelet’s stance on the same topics was concerned. To grasp this relative backwardness of historical scholarship, let us point to two major authors who dealt with the topic of hypotheses in the 1960s and whose studies in this field are still authoritative today: Alexandre Koyré and Larry Laudan. The groundbreaking character of their research in the history of science is well known, yet both had no qualms about overlooking Du Châtelet’s methodology in general or in its specific relation to the role of hypotheses.
In his Newtonian Studies (1964), Alexandre Koyré dealt extensively with the controversial topic of hypotheses both in Newton’s methodology (the famous Scholium to the third book of Principia and the “regulae philosophandi”) and his scientific practice. It is a great merit of Koyré to have pointed out the “plurivocity” of the word “hypothesis” and, accordingly, the different sides of Newton’s stance in this regard. Through a subtle analysis, the ambivalence of Newton’s method became evident: on the one hand, Newton urged his readers to rely on the data of experience, but on the other hand he himself indulged in a wide range of conjectures and hypotheses, especially in the queries of Opticks, about the role of ether as a medium of attraction, the nature of light, and also in the explanation of phenomena such as cohesion, electricity, magnetism, and fermentation. Even within the narrow limits of epistemology, the rejection of hypotheses, attested in the Scholium generale and in the fourth rule of philosophizing, must be qualified, as Koyré showed. Newton’s warning was addressed much more toward one specific kind of hypothesis (the Cartesian one, with its potential bend to materialistic explanations of the formation of the universe) than against hypotheses in general (Koyré, 1965, 25–52).5 In fact, Koyré’s book reopened the debate on anti-hypothetism in the Newtonian context and demonstrated that strictly inductive readings of his methodology were too straightforward. Moreover, besides focusing on Newton himself, Koyré studied Newton’s contemporaries (Hooke, Boyle, Huygens, Fontenelle, and Leibniz) and followers (Cotes, Halley, Pemberton, Maclaurin, etc.). In this context, Émilie Du Châtelet is widely present in Koyré’s book, yet only for her translation and commentary of Newton’s Principia. The Institutions are absent, which is surprising considering that the topic of hypotheses is one of her major concerns. Furthermore, Koyré blamed Du Châtelet for having misunderstood Newton’s caveat, hypotheses non fingo and for having translated it as “je n’imagine pas d’hypothèse”, instead of “je ne feins pas d’hypothèse”, thus following the influential English translation of Motte who used the word “frame”. In so doing, Du Châtelet used a more neutral word that extended the “ban” on hypotheses in general, and not only on the “feigned” ones, as was Newton’s original intention according to Koyré (1965, 35–36).6 Thus, she would turn into absolute prohibition what—according to Koyré—in Newton was more qualified, addressing only some particular types of hypotheses which are detailed later in the Scholium: metaphysical, physical, and mechanical hypotheses, and occult qualities, meaning especially the materialistic and the Cartesian ones (Newton, 1972, II 764; for Du Châtelet’s translation, see PrincChat1759, II 179). To Koyré’s argument concerning the translation of Principia, one might object that, on the contrary, the Institutions were far from rejecting the importance and the positive function of hypotheses, because Du Châtelet stressed their usefulness, even indispensability, in the establishment and progress of science. However, there is no mention in Koyré’s book of the famous Chap. 4 of the Institutions, which is explicitly devoted to this topic, and therefore there is no appreciation of Du Châtelet’s specific methodology in the Newtonian Studies. This superficiality is definitely the reason why Koyré reproached Du Châtelet for having done what she did not mean to do, i.e., for shedding bad light on the use of hypotheses. As we shall see later, the Institutions recommended exactly the opposite, namely a wise and self-controlled employment of conjectures in scientific work.
The second example dates back to the same time as the first or a little later. The book by Larry Laudan, Science and Hypothesis, is dated 1981 but gathers articles written between 1965 and that date. This collection of articles is the first outstanding study on the topic of hypotheses in the seventeenth and eighteenth centuries. The first half of the book includes chapters on Galileo, Descartes, Locke, Boyle, and Hume, while the second part considers Priestley, Hartley, Le Sage, Reid, and also influential nineteenth-century epistemologists like Herschel, Whewell, and Mach. Even though the author did not deal with Newton’s methodology in a separate chapter, this topic provides a background for the whole book. It is once again striking that Émilie Du Châtelet is never mentioned, either in the text or in the extensive bibliography, which is forty-pages long and includes a wide range of references. There is no possible explanation for this omission, except that Laudan simply was not aware of the contribution brought by the Institutions to the Enlightenment debate. When he deals with the Enlightenment theory of method, Laudan describes the general hostility of the eighteenth century French philosophes to “builders of systems” and “makers of hypotheses”. In one special section on “[t]he method of hypotheses during the Enlightenment” (Laudan, 1981, 9–15), Laudan remarks that philosophers of science and scientists “argued that science could process without hypotheses”; he also writes that “epistemologists, were, if anything, even more enthusiastic” than the scientists in this rejection. “The philosopher’s refrain is the same: the method of hypothesis is fraught with difficulties; there are alternative methods of scientific inference, generally thought to be inductive and analogical ones, which alone can generate reliable knowledge” (ibid., 10). As a general description of the intellectual climate of the Enlightenment, that diagnosis can be considered correct. However, in addition to the sensational absence of Du Châtelet which we have already remarked on, there are other blatant errors in the book. For example, it is astonishing that in the list of enemies of hypotheses, Laudan put, next to Reid, Hume, Kant, and the Discours préliminaire of the Encyclopédie, also Condillac’s Traité des systèmes (ibid., 10), which is, on the contrary, a major source for the rehabilitation of hypotheses in the philosophy of the Enlightenment, with a special chapter on that topic which was most probably influenced by the reading of the Institutions. If Laudan had ever come across the work of Du Châtelet, he should have modified his big picture of the topic of hypotheses in the Enlightenment.
To sum up this long story of omissions, inadvertences, and sometimes misunderstandings, the attention to Du Châtelet’s methodology could not benefit from either the turns in epistemology or the birth with Koyré of a more philosophical history of science. All this contributed to the removal of Du Châtelet’s contributions from the mainstream of the history of epistemology until recently. In fact, the rediscovery of Du Châtelet and especially of the Institutions was less the result of epistemological drifts than of historical studies concerning her figure and the general framework of the eighteenth-century Enlightenment. We owe this revival to a true Du Châtelet renaissance and to some pivotal studies on the doctrine of hypotheses, as in the books and chapters by Ruth Edith Hagengruber, Andrea Reichenberger, Dieter Suisky, and Sarah Hutton. This in-depth research has accurately historicized Du Châtelet’s scientific method showing how much it was rooted in a conception of science “as a process and by no means a one-way exercise”, (Hagengruber, 2011, 22). Still, the same scholar pointed out that, according to Du Châtelet, “the validity of the Newtonian laws also depends on hypotheses” and that without hypotheses science would have been impossible, even to Newton (ibid., 16, 17). Besides being some sort of “scaffolding which supports a building under construction,” hypotheses would play an important role in the scientific discovery in as much as they “can help explain phenomena as yet undemonstrated by experimenta” (Hutton, 2011, 86).7 For Du Châtelet, hypotheses had not only a heuristic value, but were also assumed to influence scientific research. As Andrea Reichenberger argued on this very point, the author of the Institutons modified Newton’s program, reading it with “Leibniz’s glasses” and so offering “a methodological framework for the construction of theories via hypotheses” (Reichenberger, 2011, 161; see also Reichenberger, 2016, 160–167). Dieter Suisky stated that this approach was characteristic of a “transitional period”, i.e., of a period when a new theory comes into being, but its acceptance is still “conditioned and shaped by the former traditional frame”. It is in this transitional context that hypotheses became, for Du Châtelet, “a powerful tool to bring forward the progress in science” (Suisky, 2011, 153; see also Suisky, 2014, 35–79).
As is apparent from the quotations above, the major representatives of the actual scholarship converge in stressing the importance of hypotheses in Du Châtelet’s thought. Furthermore, this historicization has permitted a more in-depth description of her theory of science. The scholars we mentioned above have all emphasized her ideal of science as a collaborative undertaking, her opposition to any nationalistic bias, and finally, her historical idea of the scientific progress focused on the very modern sense of “the inter-dependence of scientific theories” (Hutton, 2011, 87; see Hagengruber (ed.), 2011, 16–22). All this also led Du Châtelet to a more balanced awareness of the debt, but not necessarily the continuity, of later theories to their predecessors. Du Châtelet’s positive appreciation of Descartes’ major breakthrough, her attempt to see Newton’s and Leibniz’s theories as complementary and not as two mutually exclusive concepts (cf. Renz, 2012, 175), the explicit warning addressed to her son not to be a slave to national prejudices: these original positions contained in the Institutions bear witness to the effort made by Du Châtelet to override the linguistic, national, scientific, and philosophical frontiers that at that time split up the different scholarly communities of the Enlightenment, for all the emphasis put by the philosophes on cosmopolitanism and the universality of science (against “l’esprit de parti” (Inst1740, Avant-Propos vii, 7) and against “idolatry” toward masters, ibid. x, 10–11).8 Using the metaphor of giants that rise to the heavens climbing on the shoulders of one another, Du Châtelet saw science as a cooperation where Descartes and Galileo teaching Huyghens and Leibniz, and finally, Newton, using the theorems of Kepler and Huyghens, could discover “that universal law spreading all over nature, that makes planets orbit around the Sun and operates gravity on earth” (Inst1740eZ, preface v, 6).9

Du Châtelet was perfectly aware that these achievements were made possible by establishing “solid grounds” but also required a division of labor and a collaborative spirit. The architectonical metaphor was particularly suited to describing the building of science: “La Physique est un Bâtiment immense, qui surpasse les forces d’un seul homme; les uns y mettent une pierre, tandis que d’autres bâtissent des aîles entieres, mais tous doivent travailler sur les fondemens solides qu’on a donnés à cet Edifice dans le dernier siècle, par le moyen de la Géométrie, & des Observations; il y en a d’autres qui levent le Plan du Bâtiment, & je suis du nombre de ces derniers”. For herself, Du Châtelet carved out the task of “making the plan”. (Avant-Propos xi).
It is clear that considering scientific theories as provisional hypotheses and not as strong dogmatic claims helped Du Châtelet escape the prejudices that raged in the scientific and philosophical communities of the Enlightenment. These prejudices were so deeply rooted that they prevented even the acknowledgment of the merits of the other national champions. Such well-balanced assessments of Newton, Descartes, Wolff, and Leibniz, independent from their school or nationality, as found in the Institutions de physique, are rare.
2.3 Eleven Rules for Hypotheses
What is most notable is that Du Châtelet did not limit herself to defending hypotheses against Newton’s ban or rehabilitating them from the discredit they fell into because of the “bad” use by Cartesians, as she did in the “Avant-Propos” IX. Chapter 4 of Institutions contains not only an apology, but also a detailed methodology of hypotheses and it is important to emphasize the regulations to which they should be subjected, according to Du Châtelet, in order to avoid misuse and mistakes. These rules are mostly concentrated in one chapter of the Institutions, but sometimes it is necessary to resort to other chapters of the same work for more details. However, what is worse for the common reader is that these points are scattered through the text of the chapter and are not catalogued in a convenient list. Therefore, we have decided to expound them in several points with appropriate denominations and in a more orderly way. To this effect, we have tried to extract eleven basic rules from the Institutions, mainly taken from sections 61 to 70. As far as chapter IV of Institutions is concerned, the text of the first edition is identical to that of the second, except for one small variant seen below. Therefore, we can simply refer to the first edition. Obviously, lists, labels, summaries, and the classification are ours, even though we have done our best to be faithful to the letter and the meaning of Du Châtelet’s Institutions.
However, before proceeding to the listing, we have to start with a definition of hypothesis as Du Châtelet put it:When certain things are used to explain what has been observed, and though the truth of what has been supposed is impossible to demonstrate, one is making a hypothesis. Thus, philosophers frame hypotheses to explain the phenomena, the cause of which cannot be discovered either by experiment or by demonstration. (Inst1740eZ 4.56).10



This definition needs some commentary, as it is not obvious in the context of that time. We have already remarked with Koyré that the term hypothesis had no univocal meaning. Especially with regard to Newton, Koyré distinguished at least seven different meanings of hypothesis: (1) the classical and traditional meaning, according to which a hypothesis is an assumption or a fundamental supposition of the theory; (2) an assumption or a conjecture that one examines in its consequences and implications, which should either “verify” or “falsify” it; (3) a logical or mathematical meaning: a proposition, or a group of propositions, that one poses purely and simply in order to deduce logical consequences; (4) the ancient astronomical meaning: a proposition, or a group of propositions, which permit one to deduce and thus to predict the celestial phenomena (hence, the famous saying to “save the phenomena”), without affirming that the “verification” of these propositions by observed data implies the ontological or material “truth” of the hypothesis to the slightest degree; (5) a hypothesis as a fictitious statement claimed only for the sake of the argument, as it occurred sometimes with Descartes, who pretended to draw true conclusions from false premises; (6) a plausible though not provable conception; (7) a conjecture regarding the mechanical (but yet unknown) cause of an effect. As a reaction to Descartes’s “fictional” physics,11 which in reality the French philosopher put forward only as a rhetorical strategy to protect his “true” physics from the attacks of scholasticism and ecclesiastical authorities, one can understand why, much later on, Newton so strongly rejected the procedure of “feigning hypotheses” on the grounds of being unscientific and proudly asserted that, in any case, he did not indulge in any such procedures. Hypotheses non fingo means in this perspective: I do not make use of fictions, or I do not use false propositions as premises or explanations.12

The most ancient and authoritative meanings of hypothesis obviously were the mathematical and astronomical. The former focused on the unproven foundations and the latter on the notion of “saving the phenomena”, i.e., of building a group of assumptions able to account for the behavior of the astronomical bodies and especially to foresee their positions and movements at different times of the day, month, or year. Even though these two basic meanings of hypothesis are well represented in Institutions (Inst1740 4.57; cf. Hagengruber (ed.), 2011, 23–25 on hypotheses in mathematics), on the whole Du Châtelet privileged the physical meaning of the term over any form of conventionalism or “fictionalism” implied in the other definitions. For her, a hypothesis is supposed to “give reason”, namely to explain the “cause” of the phenomena, at least in a provisional way, by waiting for a demonstration or an experimental confirmation. It is not a mere convention or simply a mathematical calculation, without correspondence to the physical reality. Moreover, a hypothesis is conceived as a general theory, or a law of nature, that is supposed to have an explanatory power of “phenomena”, i.e., physical facts as they appear to the sensitive mind. Du Châtelet uses a meaning of “hypothesis” that coincides with the causal explanation of phenomena, even when this cause is not yet ascertained: what Koyré listed as a sixth and seventh meaning, and Cohen seventh (“mechanisms supposed in order to explain laws and phenomena”), unless Du Châtelet refers to “causes” in general at this stage of her methodology and only later details causes in a mechanical way. Once given this definition, that—as we have seen—is strongly committed to a realistic point of view—Du Châtelet proceeds to detail the rules to which a hypothesis must conform in order to be a “good” hypothesis. We can denominate these rules as follows:	1.
Empiricism rule: ascertain all relevant facts, i.e., (Inst1740 4.61) “to have certain knowledge of the facts that are within our reach, and to know all the circumstances attendant upon the phenomena we want to explain. This care must precede any hypothesis invented to explain it; for he who would hazard a hypothesis without this precaution would run the risk of seeing his explanation overthrown by new facts that he had neglected to find out about” (Inst1740 4.61; (Inst1740eZ 4.61).13 This warning had been given before in the Avant-Propos: “In all your studies, remember, my son, that experiment is the cane that nature gave to us blind ones, to guide us in our research; with its help we will make good progress, but, if we cease to use it, we cannot help falling. It is experiment that teaches us about the physical characteristics of things and it is for our reason to use it and to deduce from it new knowledge and new enlightenment” (Inst1740eZ, preface ix).14 In reality, Du Châtelet shares Leibniz’s phenomenalism and thinks that apart from monads there is no true substance in the world: neither matter nor active force are really substances, they are only “phenomena that result from the confusion that reigns in our organs and perceptions” (Inst1740 8.152). For Leibniz, extension, active and passive forces were “well founded phenomena”, while Du Châtelet prefers to use Wolff’s formula: “Phénomenes substantiés”, namely, as she explains, “phenomena that look to us like substances but they are not so, because the only substances are simple beings”, i.e., monads (Inst1740eZ 8.156). This theory of the “nature of bodies” is not at odds with Leibniz’s theory of perception, even while Du Châtelet gives a demonstration of it that is original, at least for the comparison with the microscope. These sensible phenomena are confused, not distinguished, but far from being noxious because of this, confusion and imperfection are necessary conditions for human beings to have access to reality. A perfect being who was able to distinctly perceive everything without any confusion would be overwhelmed by the infinite complexity of metaphysical reality and could not “see the same qualities, that is the same appearances, that we perceive and that are essential to our representation of the world” (§ 153). Something similar happens when the human eye shifts from viewing through a microscope and viewing the same object naturally (see also Inst1740 8.153–154; cf. Rey, 2013, 123–124). Somehow neutralizing the relativity in Leibniz’s phenomenalism, that compared the representational dynamic of the monads to different viewpoints of the same universe, Du Châtelet could emphasize the relevance of the empirical basis; this was also necessary to counter the “esprit de systême”, that caused “great men” to go astray, like “streams drag the best ships of the world” (Avant-Propos viii). The Institutions openly acknowledge that sensible experience is necessary in order to achieve knowledge, especially scientific knowledge. This is the reason why Du Châtelet endorsed the empirical method of verification or falsification as the touchstone of hypotheses. It is notable that for this marked empiricist stance, Du Châtelet broke away from Leibniz’s idealistic temptations. Leibniz had sometimes softened realism into some sort of coherentism: e.g., in the paper On the way of distinguishing true phenomena from imaginary ones (1686), the characters that distinguish the former from the latter are supposed to be rather internal to phenomena themselves (like liveliness, multiplicity, congruity, and especially consistency between past and future) than to belong to “external reality.” The example Leibniz famously gave was blatant: consistent and well-organized dreams would be actually indistinguishable from reality if they had the same regular consistency and vivacity.15 In the Institutions, on the contrary, sensible experience keeps the role of an independent condition on which theories and hypotheses can be tested, even if—as we have seen—sense data are already theory-laden inasmuch as they depend on a physical and metaphysical background that explains them (the example cherished by Du Châtelet § 153 is that of colors, to illustrate the “confusion” inherent to visual data until they are analyzed).

 

	2.
Confirmation rule: deduce all the consequences of a hypothesis and then compare them to experience, in order to confirm or refute the hypothesis. “Thus, in making a hypothesis one must deduce all the consequences that can legitimately be deduced, and next compare them with experiment; for should all these consequences be confirmed by experiments, the probability would be greatest. But if there is a single one contrary to them, either the entire hypothesis must be rejected, if this consequence follows from the entire hypothesis, or that part of the hypothesis from which it necessarily follows “ (Inst1740eZ 4.66).16 Du Châtelet argues that this logical technique, which is an integral part of the scientific method, serves to test theories that apparently are not themselves the product of any logical operation. In the deductive procedure, conclusions are inferred from a tentative hypothesis. These conclusions are then compared to empirical statements to determine whether they falsify or corroborate the hypothesis. This confirmation can be only probable (see rule 5 below) or regard only one part of the hypothesis, or one of a group of hypotheses linked together (see rule 9 below). Astronomy provides the best example of this rule (Inst1740 4.57–58) inasmuch as astronomical theories are conceived by Du Châtelet as hypotheses that are verified or falsified by celestial observations. For instance, she thinks that Copernicus abandoned Ptolemy’s theory because the latter was disproved by astronomical phenomena. This continual process of invention of hypotheses, empirical tests, and correction of them, represents, in the eyes of Du Châtelet, the model of scientific progress as it is exemplified by the advancement of astronomy: “Thus, it is evident that it is to hypotheses first made and then corrected that we are indebted for the beautiful and sublime knowledge of which astronomy and its subsidiary sciences are filled at present. It is impossible to see how men could have arrived there by other means” (Inst1740eZ 4.58).17


 

	3.
Circumstantial rule: consider all the “circumstances surrounding the phenomenon” as it often happens that by changing circumstances the evidence fades (Inst1740eZ 4.61).

 

	4.
Falsification rule: logically, no number of positive experimental outcomes can confirm a scientific theory, while just one single counterexample is enough to falsify the hypothesis. This logical asymmetry between verification and falsification is crucial for the theory of hypotheses. “One experiment is not enough for a hypothesis to be accepted, but a single one suffices to reject it when it is contrary to it”. (Inst1740eZ 4.64).18 This asymmetry results from the logical form of universal statements that are never derivable from singular statements, although they can be contradicted just by a unique statement. Consequently, it is possible by means of purely deductive inferences with the help of the modus tollens of classical logic to argue from the truth of singular statements to the falsity of universal statements.

 

	5.
Probability and revision rule: a hypothesis is considered valid until it is proven false. However, since just one new contrary experience can be enough to uncover its falsity, the truth degree of any hypothesis cannot reach further than likelihood or probability. While a demonstration is simply true or false, a hypothesis is always subjected to possible revision; it must be considered neither immediate evidence nor an absolutely certain demonstration. “Hypotheses, then, are only probable propositions that have a greater or lesser degree of certainty, depending on whether they satisfy a more or less great number of circumstances attendant upon the phenomenon that one wants to explain by their means. And, as a very great degree of probability gains our assent, and has on us almost the same effect as certainty, hypotheses finally become truths when their probability increases to such a point that one can morally present them as a certainty; this is what happened with Copernicus’s system of the world, and with M. Huygens’s on the ring of Saturn” (Inst1740eZ 4.67).19


 

	6.
Rule concerning abuses: the main “mistake” of the Cartesians was to “pass their suppositions off as truths”, so that “they filled their writings with hypotheses to explain facts, even while they often had only imperfect knowledge”. Thus, they aggravated the “disgust with hypotheses in this century”, even though, Du Châtelet warns, the “abuse” of hypotheses should not take anything away from their “utility, when they are properly used” (Inst1740 4.63). When they are “badly” used, they become “the poison of philosophy” (Inst1740, Avant-Propos viii). Another source of abuse is a kind of ambition (“orgueil”) or better dogmatism by which the mind uses all means to defend “a genial and audacious hypothesis” of which one is proud (ibid.). All the rules listed here are meant to properly distinguish between “good” and “bad” hypotheses.20


 

	7.
Precaution rule: “you shall not consider a hypothesis as the very truth, unless you can provide it with indisputable evidence”, or at least one should still consider the “probability degree” attached to it (Inst1740eZ 4.62). In reality, as the Institutions explain, hypotheses include statements that cannot be proved either a priori (like this is the case with demonstrations) or a posteriori: “ So making hypotheses is allowed, and it is even very useful in all cases when we cannot discover the true reason for a phenomenon and the attendant circumstances, neither a priori, by means of truths that we already know, nor a posteriori, with the help of experiments” (Inst1740eZ 4.60).21 This is the clearest passage where Du Châtelet shows her understanding that hypotheses cannot be invented either logically (by deduction, a priori) nor empirically (by induction or generalization, a posteriori). Apparently, there is no automatic procedure to make up hypotheses, whereas there is one to deduce their consequences and then another to test them (see above rules 2, 4, and below rule 8).

 

	8.
Heuristic rule: hypotheses can help find out new explanations and provide new predictions (Inst1740 4.57–58). This rule is confirmed by the description of the progress of science as a series of trials and errors, where hypotheses represent as many attempts to reach truth: “ If we take the trouble to study the way in which the most sublime discoveries were made, we will see that success only came after many unnecessary hypotheses had been made and yet the duration and unprofitablity of this work had not proved discouraging; for hypotheses are often the only available means to discover new truths. It is true that this way is slow and requires labor all the more onerous because for a long time one cannot know if it will be useful or fruitless” (Inst1740eZ 4.57).22 The heuristic value of a hypothesis is increased when one can deduce further consequences from it and thus explain not only the phenomena for which the hypothesis was intended, but also new phenomena that enlarge the empirical content of the theory. This is what happened with Saturn’s ring’s discovery by Huyghens. Another heuristic function of a hypothesis is to extend and unify previous and more general laws: this is the case with Kepler’s laws relating to the planetary ellipses, which were explained by Newton’s general laws of motion. Both of these examples are given by Du Châtelet (Inst1740 4.58) to illustrate the fecundity of hypotheses either at an empirical level (the former example) or at a more theoretical level (the latter example). The “Avant-Propos” of the Institutions clearly states that without using hypotheses it would have been impossible to make many discoveries in astronomy, so that it is a big mistake to “ban them”. This error would “delay the progress of sciences” (Inst1740eZ, preface viii).

 

	9.
Rule of parts: “a hypothesis may be true in one of its parts and false in another”. Therefore, one must be careful not to blame the whole because of one part being false, or the other way round. A hypothesis may be true in one of its parts and false in another; then the part that is found to be in contradiction with the experiment must be corrected. But great care must be taken to put in the conclusion only what must be there, and not to attribute to the entire hypothesis a fault which only applies to one of its parts” (Inst1740eZ 4.54).23 This rule applies even to the Cartesian theory or hypothesis of whirls. Despite the general discredit put on this theory, Du Châtelet warns that at least one part of it can be kept. Huyghens had shown that in a Cartesian whirl bodies should fall perpendicularly to the earth’s axis, and not to its center. Therefore, a “tourbillon” of fluid matter, as supposed in Descartes’ hypothesis, could not bring about the phenomenon of falling bodies as we experience it. Similarly, Newton demonstrated that the Cartesian explanation of the planetary orbits relying on their transportation by fluid matter is incompatible with Kepler’s laws. However, for Du Châtelet it would be wrong to reject any theory of fluid matter or whirl because of Descartes’ mistakes. One part of his hypothesis can be used and the Institutions actually suggest an explanatory theory of Newton’s attraction in terms of the existence of a fluid ether that pervades the whole and works as a vehicle for the force of attraction (cf. Inst1740 16.397–398). In this way, the great scandal of a force acting at a distance from the body could be avoided. Does this rule foreshadow what in the vocabulary of contemporary epistemology is called the under-determination of theories or hypotheses by experience? This is the famous “Duhem thesis” (see Ariew, 1984), subsequently developed into the “Duhem-Quine thesis,” which holds that since empirical statements are interconnected, they cannot be singly refuted, so that when a hypothesis, or better a group of hypotheses, stumbles on some conflict with experience, what is really refuted is necessarily ambiguous. If the predicted phenomenon is not produced according to the theory, not only is the questioned proposition put into doubt, but also the whole theoretical scaffolding used by the physicist, with the result that it is difficult to settle on which part of the theory is refuted. When the verification fails, the only thing experience teaches us is that among all the propositions used to predict the phenomenon that did not occur, there is at least one error, but where this lies is just what the experiment does not tell us. Obviously, Du Châtelet’s methodology is much less sophisticated: she does not talk about a plurality of propositions or hypotheses connected together, but only of “parts” of the same hypothesis. Maybe one can use the word “parts” to connote various hypotheses which are interconnected. However, Du Châtelet is still vague about which part of a theory must be rejected due to a lack of confirmation. Nevertheless, she is clear about the necessity of discernment, so that one aspect (“part”) of a hypothesis (in this case fluid matter) can be maintained despite the rejection of the whole by the experience. As to Quine’s sub-thesis, the Institutions are a far cry from endorsing it in advance. Against the “second dogma of empiricism” (Quine, 1953), i.e., reductionism, Quine has suggested that “our statements about the external world face the tribunal of sense experience not individually, but only as a corporate body;” our theories would look like fields of force that “touch” experiences only at their periphery. The result of this view would be that any statement could be held true as long as we make re-adjustments inside the field, providing auxiliary hypotheses, supplementary conditions, etc., so that the refutation might be “neutralized”. This is the famous thesis of holism in scientific theories, which Du Châtelet completely missed, even though she often spoke of “systems” of science, especially astronomical systems. Moreover, she was against the idea of “re-adjustments” within a theory to prevent it from being refuted, as we shall see below in rule 10.

 

	10.
Rule against assumptions ad hoc: an assumption is ad hoc when it is made with the sole purpose of propping up a hypothesis in spite of contrary factual evidence to prevent the theory from being proven false. This attempt to “immunize” the theory against factual contradictions is often carried out by underpinning a hypothesis with a second ad hoc hypothesis. Du Châtelet argues against this practice that the consequences which confirm a hypothesis should be direct and necessary consequences, not mediated by auxiliary assumptions: “So it is necessary not only that all one supposes be possible, but also that it be possible in the manner one uses it; and that the phenomena result necessarily, and without the obligation to make new suppositions. Otherwise, the supposition does not deserve the name of hypothesis; for a hypothesis is a supposition that explains a phenomenon. When the necessary consequences do not follow from it, and to explain the phenomenon, a new hypothesis must be created in order to use the first, this hypothesis is only a fiction unworthy of a philosopher” (Inst1740eZ 4.69).24 Hypotheses ad hoc are those in which the only evidence for the explanation is the explicandum itself. In other words, not to be ad hoc, the explicans needs to be rich in content, independent from the phenomenon to be explained, and to yield testable results which should be broader than the explicandum. It is surprising how modern this warning is. One can compare Du Châtelet’s admonition against assumptions ad hoc to analogous statements by Karl Popper, with the possible difference that Popper, unlike Du Châtelet, makes the function of universal laws in any explanation much more explicit: “Only if we require that explanations shall use universal laws of nature (supplemented by initial conditions) can we make progress towards realizing the idea of independent, or non-ad-hoc, explanations. For universal laws of nature may be statements with a rich content, so that they may be independently tested everywhere, and at all times. Thus, if they are used as explanations, they may not be ad hoc because they may allow us to interpret the explicandum as an instance of a reproducible effect.” (Popper, 1999, 134). Du Châtelet’s methodological requirement moves in the same direction, i.e., excluding re-adjustments of a theory using auxiliary hypotheses ad hoc. Even while acknowledging the hypothetical nature of scientific theories, Du Châtelet is not prone to viewing them as true in every case.

 

	11.
All these rules are supplemented by the principle of sufficient reason, which works as a general cross-check of the whole methodology, the eleventh rule in our list, whereas it is the first according to Du Châtelet’s list of the “obstacles to be avoided” (Inst1740eZ 4.61). According to Du Châtelet, this is the most important rule, being laid down first in the Institutions: « la première de toutes [les règles] est qu’elle [l’hypothèse] ne soit point en contradiction avec le principe de la raison suffisante, ni avec ceux qui servent de fondement à nos connoissances» (Inst1740 4.61).“ Without doubt there are rules to follow and pitfalls to avoid in hypotheses. The first is that it not be in contradiction with the principle of sufficient reason, nor with any principles that are the foundations of our knowledge” (Inst1740eZ 4.61). While the previous rules pertain mainly to the relations existing between hypotheses and experimental data, this last, or better first, rule concerns the compatibility between hypotheses and the general theory, i.e., metaphysics. The rule says that regardless of any confirmation by experience, not all hypotheses are acceptable, but only the ones that fit the principle of sufficient reason along with the other principles. In fact, a hypothesis should be at least “possible” and cannot be a “chimera” (Inst1740 4.68). In the first place, this implies that a conjecture cannot go against the principle of no contradiction. However, in a metaphysical doctrine imbued with Leibnizianism like that of Institutions, there is another connotation of the word possibility, which refers to co-possibility inside the whole of a possible world. It is this co-possibility that explains the switch from sheer possibility to reality and this transition is ruled by a theoretical principle and not an empirical one: Leibniz’s principle of sufficient reason.

 





2.4 The Function of the Metaphysical Principles
A clear illustration of these two principles (non-contradiction and sufficient reason) is provided in chapter III, §§ 49–50 of the Institutions. To secure the foundations of both philosophy and science, Du Châtelet combines these two basic principles that stand out in the background of her methodology. The first one (no contradiction) states that one cannot say of anything that it is a certain way and it is not a certain way at the same time and in the same respect. This principle applies to everything, including the understanding of God, which comprises the whole realm of possibilities, i.e., of essences. These cannot be regarded as arbitrary, contrary to Descartes in his theory of the free creation of the eternal truths: “the possibility of something has its source in divine understanding that has necessarily conceived all that is possible from the beginning”. (Inst1740 3.49).25 The principle of non-contradiction also rules out the mutability of essences that was implicit in Descartes’s theological voluntarism. “The immutability of essences” plays a major function in the Institutions, serving to reject “all precarious hypotheses and all the monsters that came from the imagination of men who have long delayed the progress of the sciences and the human spirit” (Inst1740 3.50). Du Châtelet was thinking not only of the Cartesians, but also of the Scholastics, with their “primal forces” placed in matter according to God’s will, of Locke with his hypothesis about thinking matter, and even of Newton’s attraction when it is conceived as “an inherent property of matter” (ibid.; on this point see Hagengruber, 2011, 7–15). According to Du Châtelet, all these theories are based on an arbitrary intervention of God’s will, but this expedient turns out to be contrary, not only to sound methodology (divine will cannot act as a reason in scientific explanations), but also to the principle of non-contradiction. In fact, these “precarious hypotheses” attribute properties or qualities (gravitation or thought) to matter that are not essential to it, and even contradict its very essence, as is the case with thinking. It is God’s will, on the other hand, that implements possibilities, transforming them into actualities: “sa volonté est la source de l’actualité et de l’existence” (Inst1740 3.49). Yet, following Leibniz, Du Châtelet thinks that these two levels, reality and possibility, are tightly interconnected through the principle of sufficient reason, which rules God’s choice and involves the notion of co-possibility. While a sheer possibility is considered as standing alone and must correlate only to the principle of non-contradiction, real existence is instead connected to all the other entities present in the world. Every single actual entity, Du Châtelet claims following Leibniz, must be “placed in the series of things and linked with the other entities surrounding it” (“placé dans la suite des choses et lié avec les autres êtres qui l’environnent” (Inst1740 3.49). This inter-connection is assured by the principle of sufficient reason that explains why God has chosen this entity among numerous possibilities, looking at the co-possibility of other entities that together make up the whole world. In this way, the world that God chose is also the “best,” because—still by the principles of sufficient reason and of moral necessity—He could not but choose the best alternative among the all possibilities (Inst1740 2.28). By appealing to these two principles (contradiction and sufficient reason), supplemented by two others (continuity and identity of indiscernibles: Inst1740 1.12–13), Du Châtelet opposed divine voluntarism both in Descartes’s and Newton’s versions, as well as she disposed of a sharp razor of Ockham to cut out a whole bunch of “bad” hypotheses like thinking matter or gravitation essential to body, etc. The overriding role of sufficient reason is clearly stated in the Foreword: « M. Leibniz’s ideas on metaphysics are still little known in France, but they certainly deserve to be. Despite the discoveries of this great man, there are no doubt still many obscure things in metaphysics; but it seems to me that with the principle of sufficient reason, he has provided a compass capable of leading us in the moving sands of this science” (Inst1740eZ, preface xii).26

Even if they are metaphysically founded, these principles have a strong impact on physical research, especially in the realm of hypotheses where they help to select the “good” ones and reject the “bad” ones. We can pinpoint at least four aspects in which this regulation by metaphysical principles affects scientific explanations. In the first place, going against the radical contingency of the world and its laws as they were assumed by Newton, who appealed to the supernatural and omnipotent will of God, Du Châtelet strongly affirms that divine will cannot act as a “reason” in physics when one wants to account for the phenomena. As we have seen, this divine will is not even enough to justify the sheer possibility of things and even less their actual existence: “one sees that we must admit nothing in philosophy when the only reason for this possibility is divine will, since this will does not make us understand how one thing can be possible» (Inst1740eZ 3.49).27 Secondly, these principles help draw the borderline between mere possibility and actuality (ibid.) and distinguish between real “hypotheses” and pure “chimeras” (Inst1740 4.68). Thirdly, as Andrea Reichenberger has shown (Reichenberger, 2011, 161–164), relying on the principle of sufficient reason, Du Châtelet revises the three fundamental laws of motion stated by Newton in the Principia. There are small but significant changes that reveal the influence of the principle of sufficient reason. In the first law (law of inertia) Du Châtelet replaces the word force (“a viribus impressis”) with the word cause, meaning that a cause is a reason for any change of state, be it motion or rest. In the second law (proportionality of the change in motion to the driven power impressed), Du Châtelet adds a short clarification to Newton’s statement which is drawn straight from Leibniz’s doctrine: “car sans cela ce changement ce seroit sans raison suffisante” (Inst1742 6.229). Fourthly, the Institutions frame the complex of laws of motion, distinguishing between active and passive forces. Active and passive forces are important in both Leibniz’s and Newton’s dynamics and this is the reason why Du Châtelet connects the two thinkers on this topic, to the point of neglecting “the differences between Newton’s ontology of forces and Leibniz’ metaphysics of monads” (Reichenberger, ibid.). She presents Leibniz’s principles as a complement and not a replacement of Newton’s basic axioms and rules of philosophizing. Fifth, the principle of continuity, which derives from that of sufficient reason, serves to demonstrate the laws of motion and to prove (against Descartes) that there are no perfectly hard bodies in the universe, so that almost all of Descartes’ laws of motion (except the first) turn out to be erroneous (Inst1740 1.15–17).
In sum, far from being irrelevant to either methodology or physics, metaphysics deeply influenced the epistemology of Du Châtelet. As she affirms from the beginning of Institutions, not only “physics, metaphysics, and geometry” are tightly interconnected, but “metaphysics is the pinnacle of the building”. If it is a bit “confused”, that results from being “so high” (Inst1742, Avant-Propos xii).
2.5 Apology and Methodology of Hypotheses
Being the first and the major self-contained monograph in early modern philosophy on the subject of hypotheses, Chap. 4 of the Institutions deserves an in-depth analysis. As we have already seen, the chapter contains both an apology and a methodology of hypotheses.
The apology is mainly based on historical considerations relating to the development of science. One of the main tasks of Du Châtelet’s apology is to explain historically why hypotheses fell into discredit in Newton’s eyes and why they should be reassessed in the light of the new Enlightenment physics. Du Châtelet construes the opposition between Descartes and Newton—one of the main narratives of eighteenth-century culture since the Lettres philosophiques by Voltaire—around the crucial topic of the use of hypotheses (Inst1740 4.55). Descartes had transformed his hypotheses into “fictions,” thus filling his books with “tales” and “dreams.” This is the eighth meaning of ‘hypothesis’, according to Cohen’s list: “Philosophical Romance”. Newton reacted against this “abuse” but he and especially his disciples went too far in the opposite direction, rejecting the use of hypotheses altogether. In fact, Du Châtelet argues that one should not “banish” them because of their abuse (Inst1740 4.54). On the contrary, stressing the difference between “bad” and “good” usage, she claims that even Newton would approve the recourse to conjectures. The “orthodox” Newtonians forgot that it is impossible to get rid of hypotheses when one cannot demonstrate all the causes of phenomena (Inst1740 4.55). Not surprisingly, Du Châtelet remarks that Newton had “imagined hypotheses to be helpful to explain complex and difficult phenomena” (Inst1740 4.71). In this regard, it is notable that the only variant reading of this chapter that occurs in the second edition (Inst1742) discusses Newton’s personal role in the “banning” of hypotheses. In 1740, Du Châtelet attributed the “ban “ directly to him with the purpose of chastising the excesses of the Cartesian school: “M. Newton, and above all his disciples, have fallen into the opposite excess: disgusted with suppositions and errors that they found filled books of philosophy, they rose up against hypotheses and tried to make them suspect and ridiculous, by calling them the poison of reason and the plague of Philosophy. Moreover, he alone, who was able to assign and demonstrate the causes of all that we see, would be entitled to banish hypotheses from physics; but, as for us, who do not seem to be cut out for such knowledge, and who can only arrive at the truth by crawling from probability to probability, it is not for us to pronounce so boldly against hypotheses” (Inst1740eZ 4.55).28

Two years later, in the second edition, the name of Newton disappears from the text and is replaced by a more vague reference (“D’autres sont tombés dans l’excès contraire…”) so that the responsibility of the “ban” falls entirely on his disciples, as the marginal title reads: “Les disciples de Mr. Newton sont tombés dans le défaut contraire” (Inst1742 4.55).
At the end of the chapter, after shortly summarizing the conditions that made it possible to have a “good use” of hypotheses, in a kind of ecumenical effort Du Châtelet shows that “good hypotheses were always made up by the greatest men” so that they avoided the opposite excesses: “Therefore, the good hypotheses will always be the work of the greatest men. Copernicus, Kepler, Huygens, Descartes, Leibniz, M. Newton himself, have all imagined useful hypotheses to explain complicated and difficult phenomena; and the examples of these great men and their success must show how much those who want to banish hypotheses from philosophy misunderstand the interests of the sciences” (Inst1740eZ 4.71).29 Especially in the history of astronomy, hypotheses revealed themselves to be fruitful. The transition from Ptolemy’s system to Copernicus’ is described as the passage from a hypothesis that is contradicted by astronomical observations to one more exact and truer to the data. Likewise, the transition from Galileo’s circular orbits of the planets to the elliptical ones hypothesized by Kepler, until Newton’s explanation of the orbits in terms of centripetal and centrifugal forces, is characterized by Du Châtelet as a progression from a lesser to a better performing hypothesis (Inst1740 4.58). The conclusion is compelling: “Thus, it is evident that it is to hypotheses first made and then corrected that we are indebted for the beautiful and sublime knowledge of which astronomy and its subsidiary sciences are filled at present. It is impossible to see how men could have arrived there by other means” (Inst1740eZ 4.58;).30

What is vividly described in this historical sketch is how scientific knowledge advanced following the hypothetical-deductive method, after the above rules that prevent scientists from going astray. Through the history of science, as it is detailed in the Institutions and in the Exposition abrégée du systême du monde, we thus have a historical demonstration of the utility and even indispensability of hypotheses. On this point, Du Châtelet is extremely emphatic, stating that hypotheses are tools in the search for “the true cause of phenomena” (Avant-Propos viii), even if one takes into account that research is often limited to “probabilities” and “verisimilitudes”, without reaching complete certainties, except in the case of extraordinary geniuses, like Newton (Inst1740 4.55).
Next to the historical apology, the methodology also deserves further consideration. Putting it into perspective, we shall see that Du Châtelet’s work is not only a landmark in the history of scientific methodology but also a pioneering undertaking, and that she pointed out a whole cluster of philosophical problems that only the recent post-positivistic philosophy has fully shed light on. In the first place, it should be noted that just one year after the publication of Hume’s Treatise and independently of it, Du Châtelet addressed, in her own way, the problem of induction in its most sophisticated form, even though she did not use the actual word “induction” - neither did Hume, by the way.
2.6 Du Châtelet and the “aristocratic” Problem of Induction
Usually, the problem of induction is formulated in three different ways: (a) as the problem of uniformity or regularity of nature: how are we authorized to think that the course of nature will be as regular as we have known it in our previous experiences? (b) as a projection in the future: how are we justified to extend to the future the occurrence of the same cases that we have experienced in the past, arguing on the basis of their similarity? (c) as a problem of generalization: how can we infer universal propositions arguing from a limited number of experiences that, however numerous, are still finite in number? Usually, the reference to the future is considered to be the most striking feature of the problem, even though this temporal dimension is not strictly indispensable. In fact, the logical structure of the problem is the same in the different formulations and can be expressed thus: how can we be authorized to infer not observed cases from observed ones, however numerous; or unknown propositions (not yet accepted) from known propositions (accepted), however numerous? As Hume and thereafter Russell and Popper pointed out, there is no logical justification of induction, in none of its different formulations. Except for induction by perfect enumeration, which is made within the range of a finite set of cases, any generalization or projection in the future or supposition of perfect regularity is not logically justified, even though it is currently practiced for the needs of life or in the regular procedure of science. Without hesitation we make assertions about real processes that we do not know, whether these are distant in time or in space; in doing so, induction extends our knowledge to cases of which we have no experience (and of which experience is often impossible).
Hume’s discovery that it is impossible to justify a generalization or a universal law by observation and experiment because it transcends any given experience is called “the problem of Hume” in current epistemology (after Popper). In the Treatise, it is clearly shown that inductive inference—any reasoning stretching from individual and observable cases and their repeated occurrence to any kind of generalization, regularity, or laws—must be logically invalid. Hume’s critique questioned the Baconian and Newtonian myth of the scientific method that was supposed to start from observation and experiment and then proceed to theories. Hume held that there can be no valid and logical (he wrote “demonstrative”) arguments allowing us to establish “that those instances, of which we have had no experience, resemble those, of which we have had experience”. Consequently, he said, “even after the observation of the frequent or constant conjunction of objects, we have no reason to draw any inference concerning any object beyond those of which we have had experience”.31

Thus, Hume challenged the inductive style and the inductive interpretation of science prevailing in the British tradition. The only partial contradiction in Hume’s reasoning comes from his attempt to show that despite the open-ended nature of experience, scientific laws and generalizations must be construed and that they are somehow confirmed by new experiences. It is true that for this compelling necessity Hume did not try to give a logical justification, limiting himself to arguing from a psychological and pragmatic point of view. We are induced by psychological associations (custom and frequent repetitions) and necessitated by the ordinary needs of our lives to generalize, to expect the future to be similar to the past, to assume the perfect regularity of nature.
At this point, one might object that in Du Châtelet’s Institutions there is not the scantest hint of the classical formulation of the problem of induction as found in Hume’s Treatise. Nor is there the famous example of our belief that the sun will rise again tomorrow, even if this idea has no logical justification, rather being founded on the (inductive) conviction that the future will be like the past, which is highly questionable. Actually, establishing induction on the basis of the belief in the regularity of nature comes down to a vicious circle: the two theses depend upon each other. In truth, the Institutions do not explicitly question either induction, at least in its classical form, or the belief in the uniformity of nature, or the validity of the causal link, as it occurs in Hume’s Treatise, where the three arguments are tightly connected. Especially on the second and third points, Leibniz’s metaphysics and epistemology provided Du Châtelet with steady certainties that would have withstood Hume’s doubts if she had ever known them.
There is, however, another aspect of the general problem, which lies in the background of this classical problem of induction and is connected to Du Châtelet’s emphasis on the issue of hypotheses. As Laudan has opportunely pointed out, in reality, the word induction covers a variety of different epistemological questions and not all of them are directly expressed in Hume’s Treatise. In particular, Laudan has distinguished two different forms of the problem, which he called, respectively, the “plebeian” and the “aristocratic” forms. The plebeian, clearly pinpointed by Hume, leads straight to observable and controllable relations, such as inductive generalizations that can be exemplified as follows: since objects of a certain class identified through property P also enjoy the property Q, any other object that enjoys P will also enjoy Q; or for every x, if x is P, then x is Q. The second form, the “aristocratic,” aims at different theories, and especially at what is called “theoretical ontology”, i.e., entities that are supposed by the theory and cannot be experienced as such—only their consequences can be experienced: e.g., microstructural processes that are not accessible to the senses. This kind of induction is an inference from the observable to the unobservable, including a “theoretical entity”, which is not directly submitted to verification. Laudan’s intent (aimed at Hacking) was to show that this second form, albeit lacking in Hume, who limited himself to the “plebeian” form, had been present long before him, at least back to Kepler, and then in Descartes, Locke, and Boyle. Therefore, Hume was not the “inventor” of the problem of induction, at least in its “nobler” form. According to Laudan, Hume’s avoidance of “aristocratic” induction was related both to his ignorance of the science of that time (which is highly disputable as it appears from Hume’s acquaintance with Newton’s methodology) and to his sensationalist epistemology, “entailing as it does that genuine theories (i.e., those involving theoretical entities) are improper” (Laudan, 1981, 83). The latter explanation is more acceptable than the former: actually, in the Newtonian framework vindicated by Hume, the laws of nature should be inferred from experience data, without any interference of hypotheses, i.e., theories, as the fourth regula philosophandi of the Principia states.
Thus, Hume’s approach not only had a deep impact on empiricist epistemology, but also contributed to framing a narrower conception of induction which was not able to account for the role of theories and hypotheses in science. On Hume’s authority, a wide range of philosophers were convinced that the chief worry about induction was one of temporal extrapolation of observed conjunctions; they did not realize that the relations between theory and evidence pose much more substantial problems. In sum, the prevailing “plebeian” version of the induction problem overwhelmed and finally obscured the more sophisticated form or “aristocratic” one relating to the status of theories. Thus far, Laudan’s historical diagnosis is particularly enlightening and can be shared on the whole.32

What Laudan did not see is that right at Hume’s time the “aristocratic” version of the problem was the background of Du Châtelet’s approach to scientific theories. Du Châtelet did not formalize the “aristocratic” problem (i.e., the relation between experimental evidence and scientific law or explanation), as Hume did for the “plebeian” one; yet she made clear some of its main articulations, such as the issues relating to falsification, and pointed out the consequences deriving from the impossibility of logically justifying induction at a theoretical level. It is this awareness that accounts for the main features of Du Châtelet’s methodology listed above: first, the transformation of theories into hypotheses, then the alleged asymmetry between verification and refutation, the empiricism rule, and the revision and probability rule. Du Châtelet’s emphasis on hypotheses was a response to the impossibility of inferring a universal law from experience data, and therefore to the most “aristocratic” form of the issue of induction. At the same time, the transformation of theories into hypotheses was a way to circumvent Newton’s alleged strict inductivism, event at the cost of violating his “ban” of hypotheses, which Du Châtelet reinterpreted as a cautious way to frame conjectures following special rules.
The novelty and the importance of Du Châtelet’s epistemology will appear more clearly when we consider that she avoided the “wrong” outcomes of “Humes’s problem”. We can count three different approaches that she did not endorse. The first is the hypothetical conventionalism widely spread among the astronomers. The second is the skeptical outcome represented by Hume, which is often described as a form of irrationalism. The third is the psychological explanation of induction in terms of mental associations, custom, and pragmatic needs, which was once again propagated by Hume.
Let us start with the first approach that has been formalized by Laudan as follows: “Given any theory, T, and any body of evidence, E, which T entails, there are (possibly infinitely) many other theories, contraries of T, which will also entail E. Hence, no amount of evidence can render T likely or probable”. (Laudan, 1981, 80–81). This formula historically applied mainly to astronomy, with the appearance of theories opposed to each other and yet equivalent from the observational point of view. As is known, that was the situation that induced many thinkers, from Osiander (in the preface to Copernicus) to Duhem, to claim an instrumental or conventionalist position in epistemology, reflecting on the famous maxim that for a scientist it is better to “sozein ta phainomena” (save the appearances) than to describe the true reality of the astronomical system. Actually, the same phenomena could be accounted for by different hypotheses. In truth, the thesis that the same state of affairs can be given many possible explanations and the consequent impossibility of determining which is the only true one had already been established by Epicurus and the Epicureans with regard to physics in general. This awareness led philosophers to support the view that theories were simply instruments or at most conventions helpful to predict phenomena or to calculate events: they were not supposed to provide true descriptions of physical entities. This is what Watkins depicted as the temptation of “superficiality” which dominated the epistemology of the beginning of the twentieth century in various ways. For instance, Duhem claimed, “against Kepler and Galileo and with Osiander and Bellarmine” that physical hypotheses “were just mathematical devices designed to save phenomena” (Duhem, 1908, 117). The same author distinguished the “representative part” (basically experimental laws) and the “explanatory part” in a theory, this latter aiming at “grasping the reality under the phenomena”. He was convinced, however, that only the former would be “good” and the latter “false”, being introduced artificially by physicists willing to grasp reality (Duhem, 1906, 38–39). Nearly at the same time, yet with different motives, Mach displayed a strict inductivism in his influential work Knowledge and Error and especially in the chapter on “Hypothesis”, quoting Newton’s warning against conjectures; in reality, Mach adopted an eliminative approach, claiming that hypotheses were only provisional conjectures, not yet verified, and destined to be “self-destroying”. (Mach, 1976, 181). For him, real science involves generalizations, theories, and hypotheses just because it is not perfect; the closer it is to perfection, the more effectively science goes directly to the description of facts, making any theoretical construction unnecessary.
The second most celebrated outcome of the issue was that of Hume: pure philosophical skepticism about induction. As we have seen, Hume tried to show that one could not validly infer from past experience to future experience, from the known to the unknown. Even a very high number of observed instances does not constitute a positive reason for claiming regularity or a law concerning this event. No matter how often the sun has been observed regularly rising and setting, we cannot be certain that it will continue to rise or set tomorrow or every day. Thus, Hume stated that any inductive inference must be invalid. In addition, he affirmed that it could not even be probable. Probability would still depend on the belief in regularity of nature and this is involved in the same crisis as induction.
The third outcome is a consequence of the second. After demolishing the logical or demonstrative rationality of induction, Hume provided a psychological explanation and a pragmatic justification of it. He thought that our inductive behavior was the result of learning through repeated observations and fixing these connections into a custom. Hume assumed that we continue to practice induction because of its high degree of reliability, in which we cannot but believe, though only irrationally. Hence, the description of the philosopher as a “schizophrenic” (R. H. Popkin) that denies in theory what he confirms in practice. Modern inductivists have taken one step forward, stating that induction, though obviously different from deduction, is self-validating and self-authenticating. Induction would justify itself in scientific activity.
If one compares Du Châtelet’s stance to these three different positions, it is easy to notice that she avoided all the ‘wrong’ solutions of the issue. She did not endorse Hume’s skeptical outcome as she missed the psychological explanation of induction. Equally, she did not support either conventionalism or instrumentalism and maintained by contrast a realistic approach to scientific theories. As we have seen, in the Institutions theories are supposed to describe the true reality of the physical world; the numerous passages that portray the evolution of the astronomical systems leave no doubt in this regard. The succession of “systems” marks a passage from “false” to “truer” representations of the heavens, from less complete to more complete theories.
What is more important: while Du Châtelet was lacking in the pars destruens (criticism of the “plebeian” form of induction), she was, on the contrary, proficient and original in the pars construens, actually providing a solution to the “aristocratic” problem of induction. Du Châtelet did not frame the problem in a psychological setting, having recourse like Hume to habit, repetition, and psychological association; by contrast, she remained on the epistemological level. Her response was definitely the transformation of theories into hypotheses, which might today be called hypothetism or fallibilism. This means that the acceptance of a law or theory by science is only temporary; that laws and theories are conjectures, or provisional hypotheses, and that we can abandon a law or a theory on the basis of new data, without necessarily repudiating the old data that led to its acceptance. According to the asymmetry we have mentioned above (see rule 4), logically speaking, it is possible to conclusively prove a scientific law to be false, but a law cannot be conclusively verifiable. This has been historically proven. Du Châtelet sees the succession of astronomical hypotheses as ruled by a process of refutations that oblige one to replace one “system” with another, which could survive the empirical test (Inst1740 4.64).33 Even attraction is conceived by the author of the Institutions as a provisional hypothesis (“l’hipothese de l’attraction”) that might be replaced in the future by a new theory based on impulsion. That could happen when all the properties of attraction are eventually known, “which we are very far from,” she admits (Inst1740, Avant-Propos vii).34 Therefore, it is also possible that the Newtonian theory, which Du Châtelet assumes to be the best example of scientific success, will be replaced by another more successful theory.
Transforming theories into hypotheses, deducing their consequences, and submitting them to the risk of empirical refutation amounts to claiming that most of the scientific knowledge (except for its logical parts) is provisional, conjectural, and hypothetical; that we can never finally prove our scientific theories, and we can merely (provisionally) confirm or (conclusively) prove them false. It is understood that metaphysics and its basic four principles are not submitted to these limits, being above the level of experience and scientific discourse. Even if Du Châtelet admits that many points of metaphysics are destined to remain unknown (“obscure”), she is convinced that on other points one can provide “demonstration as rigorous as geometrical demonstrations.” That was the dream of Leibniz—she says—i.e., to provide a “metaphysical calculation” that unfortunately “he did not communicate to any one” (Avant-Propos xii).
This solution to the “aristocratic” problem of induction, unlike the purely psychological-instinctive outcome of Hume, allows Du Châtelet to combine a strictly empiricist point of view with a rationalistic one. Like any rationalism, her approach assumes that theories or laws are initially enunciated without empirical justification, yet, contrary to rationalism, she believes that theories are not accepted a priori as true (based on their evidence), but are advanced in problematic ways, as unfounded anticipations or as provisional assumptions (conjectures or hypotheses). Their confirmation or their refutation comes, strictly empirically, only from experience. Hypotheses are not tested directly but indirectly: by deduction from the premises, the ensuing propositions or prognosis can be subjected to an immediate empirical control. Thus, Du Châtelet retains an element of empiricism: for her scientific method does involve making an appeal to experience. Yet, unlike traditional empiricists such as Locke and Newtonian inductivists, she holds that experience cannot determine theories (i.e., we do not argue or infer from observation to theory), it rather delimits them, showing which theories are false. And unlike Hume’s new empiricism, Du Châtelet does not surrender to a mere psychological or practical justification of beliefs. As we have seen, metaphysics and specifically Leibniz’s metaphysics play a central role in a sort of background knowledge that warrants for the basic principles of science.
2.7 Epistemology and Metaphysics
It could be objected that this presentation of Du Châtelet’s ideas on scientific theories risks being too modernizing and brings them nearer to Popper’s fallibilism or falsificationism. Was the author of the chapter “On hypotheses” a forerunner of the author of the Logic of scientific discovery? For all its historical anachronism and considering the pivotal stance of Du Châtelet in the process of the rehabilitation of hypotheses, the question is not that arbitrary. At the least, a comparison should be possible.
On numerous occasions, Popper has affirmed that he considered most of our scientific knowledge to be nothing but conjectural; more than once he denominated his own position as “hypotheticism”, stating that “the acceptance by science of a law or of a theory is tentative only; which is to say that all laws and theories are conjectures, or tentative hypotheses” (Popper, 1962, 54). In addition, there are many points of contact between the methodology contained in the Institutions and Popper’s epistemology, such as the logical asymmetry between verification or refutation (Popper, 2002, § 6, 17–20; Popper, 1999, § 22, 181–189), the attempt to find a mediation between empiricism and rationalism (Popper, 2008, 77–79), the critique of Newton’s rejection of hypotheses, the abandonment of the inductivist prejudice in favor of theories (Popper, 1999, 140–144) and the re-evaluation of metaphysics as a set of meaningful utterances that can inspire the scientific undertaking (Popper, 1962, VIII, 184 ff.). On each one of these points that stand out in contemporary hypothetism one can find an exact parallel in Du Châtelet’s methodology, as we have already seen by examining her “rules”. It is a pity that neither Popper nor his disciples ever acknowledged any debt or priority to Du Châtelet. While extensively dealing with the genealogy of his ideas, Popper referred to Newton, Hume, and Kant, yet never mentioned her and most likely ignored her ideas altogether. On the other hand, the text of the Institutions never touched on the technical level displayed in contemporary epistemology (the same can be said of the other eighteenth-century philosophers like Hume and Kant). Thus, there is no historical filiation. Nevertheless, a comparison is still helpful, not only for the points of similarity we have briefly listed above, but also for the contrasts that can enlighten the peculiarities of Du Châtelet’s methodology.
Two striking dissimilarities, however, stand out.
The first dissimilarity is only partial and regards metaphysics. Popper’s thesis on metaphysics is well known: he considered metaphysics to be meaningful and even influential for scientific research programs (his most usual example was atomism, which was metaphysics before becoming a scientific stance) though he supposed that metaphysics is non-falsifiable and therefore not scientific. This characterization is at the center of Popper’s problem of demarcation. While admitting that metaphysical statements are meaningful and not meaningless, against what Wittgenstein, Carnap, and the neo-positivists believed, Popper indicated in falsifiability the criterion of demarcation between science and pseudo-science; for him, this demarcation excludes metaphysics from science because metaphysical statements are not submitted to any possible empirical falsification. We have already marked the important scientific role that falsifiability plays for Du Châtelet in the methodology of hypotheses. She stated that metaphysics has the property of being “influential” on scientific research, too. The examples given in the Institutions are directly related to the impact exerted by Leibniz’s metaphysical principles, such as sufficient reason, continuity, and identity of indiscernibles, on the elaboration of scientific ideas. These metaphysical principles influence the formulation of physical laws and impact on the choice of hypotheses, excluding those that are incompatible with sound metaphysical assumptions. However, Du Châtelet would hardly have accepted the idea of a sharp demarcation between science and metaphysics like that of Popper. Although distinct, in the Institutions metaphysics is not “demarcated” or separated from science. For Du Châtelet, metaphysics is an integral part of the background knowledge from which scientific knowledge develops. There is also an epistemological hierarchy to be respected: while scientific hypotheses are only probable, metaphysics, however limited, can be certain and demonstrative. Scientific hypotheses are still revisable, questionable, and ultimately conjectural, whereas metaphysics is somehow definitive in its own doctrines. Since many chapters of the Institutions are dedicated to metaphysical topics, being the premises to the more “physical” chapters, it appears that between the former and the latter there is continuity and not demarcation. As the range of hypotheses eligible in physics is much broader than that of metaphysical principles, one can see that both metaphysics (from above) and experience (from below) act as limiting factors of admissible conjectures. Such a substantial role ascribed to metaphysics is one of the most outstanding features of Du Châtelet’s methodology in comparison to twentieth-century epistemology, including that molded on Popper that rehabilitated both metaphysics and hypotheses.
The second motif of contrast is sharper and regards, in the Institutions, what today epistemologists would see as a residue of “justificationism”.35 While abandoning the classical and more dogmatic idea of scientific knowledge as (definitively) true and justified belief, the Institutions (Inst1740 4.62, 4.67) maintain a positive assessment of probability, thus falling back into a subjectivist conception of knowledge, based on the notion of probable and justified belief. In line with the probabilistic epistemology of her time, Du Châtelet believed that it would be possible to increase the probability of a hypothesis with repeated positive tests until the highest level that “induces our assent” was reached, this being equivalent to moral certainty. This highest level of probability practically comes down to truth: “les hipotheses devienent enfin des verités”, Du Châtelet says, as happened with Copernicus regarding the heliocentric system and with Huygens who discovered the ring of Saturn, thus verifying his hypothesis (Inst1740 4.67). By contrast, Popper replaced the notion of the probability of a theory with that of corroboration, stressing the difference between “the probability of a hypothesis with respect to its tests, and the probability of an event (or a hypothesis) with respect to its chances” (Popper, 1999, 225). These two different concepts have rarely been distinguished, and it is not surprising that even Du Châtelet mixed them up. This opened the way to the erroneous treatment of the procedure of corroborating a hypothesis (i.e., empirical testing of its consequences) as it would be submitted to the same calculation of probability as an event. According to Du Châtelet and most of her contemporaries, the probability value of a theory increases as the hypothesis receives more and more confirmations, so that the more probable a theory is, the better it is. Popper would reject this view because he is interested in theories with a highly informative content and maintains that the probability and the informative content of a theory vary inversely: the higher the informative content of a theory, the lower its probability (see Popper, 1962, I § 10). Actually, the more information a statement contains, the greater the number of ways in which it may turn out to be false, and accordingly, the higher the degree of corroboration that is in direct proportion to testability. Paradoxical as it may sound, according to Popper, the more improbable a hypothesis is, the better it is scientifically. These ideas have upset a long tradition of probabilism that did not differentiate between events and theories. Both Du Châtelet and Leibniz belonged to that tradition and it is not surprising that for all of her originality, she subscribed to the “old” view. This is what we have called a residue of “justificationism” in her methodology. She was, on the contrary, very sensitive to the theme of the empirical content of theories. As we have seen, for her a better theory (in her words a “more probable” hypothesis, having a “greater degree of certitude”) should account for “a greater number of circumstances that accompany the phenomenon of which we want to give an explanation” (Inst1740 4.67). The informative content, and not only simplicity or mathematical form, was for her a sure criterion to choose among different hypotheses.
2.8 Conclusion
The methodology of hypotheses adopted by Du Châtelet was not an end in itself: reintroducing the usefulness and indeed the indispensability of hypotheses in science was for the author of Institutions a way to go with Newton over Newton and to save Newtonian science while incorporating it in Leibnizian metaphysics. The use of the notion of hypothesis allowed Du Châtelet to distinguish between the law of gravitation, which had mathematical deduction and experimental verification on its side, and the hypothesis of attraction, which not only struck against the objections of unintelligibility, being based on remote action that most scientists deemed to be incomprehensible, but also against Leibniz’s principle of sufficient reason. In his own way, Newton had already made that distinction, separating the mathematical treatment of motions and forces from the search for the cause, which in his eyes had assumed the character of a “metaphysical” hypothesis to be avoided. This distinction, as I B. Cohen showed, is an integral part of the “Newtonian style”: “This style permitted Newton to treat problems in the exact sciences as if they were exercises in pure mathematics and to link experiment and observation to mathematics in a notably fruitful manner. The Newtonian style also made it possible to put to one side, and to treat as an independent question, the problem of the cause of universal gravity and the manner of its action and transmission” (Cohen, 1980, 16). Du Châtelet largely shared this particular “style”.
However, there remained a hiatus between mathematical analysis and physical explanation, and that hiatus would have fueled the arguments of the “radical” Newtonians, supporters of gravity as an essential attribute of matter (Newton instead clearly rejected this thesis with his refusal of metaphysical hypotheses). In this debate, the position of Du Châtelet was not only characterized by her rejection of the "radical" theses (she denied that gravity was an “essential” property of matter), but above all by her positive recovery of the concept of hypothesis and by the elaboration of a vision of science that was not opposed to hypotheses (as Newtonian orthodoxy was) but included and enhanced them. By inserting the search for "true" causes in this dynamics of hypotheses, that is, in an evolutionary and experimental vision of science (“experimental” in a new sense: by trial and error, not merely by induction as in Newton’s canon), Du Châtelet went beyond the prohibition of the Principia ("hypotheses non fingo").
As Chap. 16 of the Institutions, entirely dedicated to Newtonian attraction, shows, Du Châtelet recognized the scientific merits of the law of gravitation, which allowed the unification of celestial and terrestrial mechanics, the explanation of the ebb and flow of tides, the effects of light, the cohesion of bodies, and chemical operations (Inst1740 16.388). However, she refused to consider attraction as an action at a distance to be a “true cause”; for her, it remained a "phenomenon of which the cause is still sought" (Inst1740 16.397). This research was to be conducted according to audacious conjectures and strict controls, but among these controls, Du Châtelet included metaphysical compatibility with the principle of sufficient reason. In this examination, a substantial place was made for hypotheses, because the explanation according to mechanical laws (in terms of contact and impulsion) would have required no less than hypothesizing the existence of a fluid matter (Inst1740 16.399), of which there was no proof yet. Research then was still open, according to the methodology stated above; without hypotheses, however, the scientific process would have been at a dead end.
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Footnotes
1See Rey (2013) and Hutton (2004), esp. 523: “Leibnizianism does not displace Newtonianism in the Institutions. Rather Leibniz’s views are treated as an extension of the overall discussion of physics, a supplement to Newton’s physics (in the domains of metaphysics and dynamics), rather than an alternative system of philosophy”. In reality, Leibniz’s metaphysics had a deep impact on Du Châtelet’s physics: see Hagengruber (2011), esp. 34–38, 53–54.

 

2The rejection of hypotheses is clearly stated in the Scholium Generale appended to the Book Three of Principia, with regard to the cause of gravity: “Rationem vero harum gravitatis proprietatum ex phaenomenis nondum potui deducere, & hypotheses non fingo. Quicquid enim ex phaenomenis non deducitur, hypothesis vocanda est; & hypotheses seu metaphysicae, seu physicae, seu qualitatum occultarum, seu mechanicae, in philosophia experimentali locum non habent. In hac philosophia propositiones deducunur ex phaenomenis, & redduntur generales per inductionem”. (Newton, 1972, II 764). See also the Fourth Rule: “In philosophia experimentali, propositiones ex phaenomenis per inductionem collectae, non obstantibus contrariis hypothesibus, pro veris aut accurate aut quamproxime haberi debent, donec alia occurrerint phaenomena, per quae aut accuratiores reddantur aut exceptionibus obnoxiae. Hoc fieri debet ne argumentum inductionis tollatur per hypotheses” (ibid., 555). On the controversial topic of Newton’s attitude to hypotheses, see Koyré (1965), Cohen (1966), and Smith (2002).

 

3On this entry, see Kölving and Courcelle (2008).

 

4For an overview of current research on Du Châtelet, see Hagengruber (ed.) (2011).

 

5Originally published with the title: “L’hypothèse et l’expérience chez Newton”.

 

6Koyré (1965, 35–36): “The reader will have noticed that I have translated Hypotheses non fingo by “I do not feign hypotheses”, and not “I do not frame hypotheses”, as is usually done. My reason for doing so is quite simple: “feign” and “frame” do not have the same meaning. “Feign”—feindre—implies falsehood, and “frame” does not, or at least does not necessarily. To “feign” a hypothesis is thus by no means the same thing as to “frame” one. Now, as a matter of fact, fingo means “feign” and not “frame,” and Newton, who knew his Latin as well as his English, nowhere used the word “frame,” which is employed by Motte in his translation of the Principia. When Newton said non fingo he meant “I do not feign,” but so great a hold was gained by the false interpretation of Andrew Motte that Mme. Du Châtelet followed it, writing “Je n’imagine pas d’hypotheses” rather than “Je ne feins pas d’hypotheses”. Did Andrew Motte and Mme. du Chatelet merely err ? Perhaps. As the Italian proverb has it, traduttore-traditore (translators are traitors). For my part, I hold that they did something far worse. They did not limit themselves to translating; they made an “interpretation” and in doing so they gave to Newton’s assertion a sense which was not exactly Newton’s sense”. For Du Châtelet’s translation of the Scholium generale see (Princ1759, II, 174 ff.).

 

7The metaphor of the “scaffolding” comes from Du Châtelet herself (Inst1740, Avant-Propos viii, 9): “Un des torts de quelques Philosophes de ce temps, c’est de vouloir bannir les Hipotheses de la Phyisique; elles y sont aussi nécesaires que les Echaffauts dans une maison que l’on bâtit». Cf. (Inst1740eZ, 121): “One of the mistakes of some philosophers of our time is to want to banish hypotheses from physics; they are as necessary as the scaffolding in a house being built; it is true that, when the building is completed, the scaffolding becomes useless, but it could not have been erected without it”.

 

8On the idea of “revolutions in Physics” (Inst1740, Avant-Propos V, 5), which also contains amazing praise of Descartes: “Descartes parut dans cette nuit profonde comme un Astre qui venoit éclairer l’univers; la revolution que ce grand homme a causé dans les Sciences est sûrement plus utile, & peut-être même plus memorable que celle des plus grands Empires, & l’on peut dire que c’est à Descartes que la raison humaine doit le plus; car il est bien plus aisé de trouver la vérité quand on est une fois sur ses traces que de quitter celles de l’erreur. La géométrie de ce grand homme, sa Dioptrique, sa Méthode, sont des chefs d’œuvres de grande sagacité qui rendront son nom immortel. & s’il s’est trompé sur quelques points de Physique, c’est qu’il était homme, & qu’il n’est pas donné à un seul homme, ni à un seul siécle de tout connoître». See (Inst1740eZ, Avant-Propos V): “Descartes appeared in that profound night like a star come to illuminate the universe. The revolution that this great man caused in the sciences is surely more useful, and perhaps even more memorable, than that of the greatest empires, one, it can be said, that human reason owes most to Descartes. For it is very much easier to find the truth, when once one is on the track of it, than to leave those of error. The geometry of this great man, his dioptrics, his method, are masterpieces of sagacity that will make his name immortal, and if he was wrong on some points of physics, that was because he was a man, and it is not given to a single man, nor to a single century, to know all”. In the Enlightenment, which was rather critical of Descartes and especially of his science, this praise can only be compared to that of D’Alembert in the Discours préliminaire of the Encyclopédie. Elsewhere, in the Institutions, Du Châtelet criticizes the main points of Descartes physics (laws of motion, theory of gravity, cosmology of vortices).

 

9A more technical reconstruction of Newton’s discoveries can be found in the Exposition abrégée du systême du monde, Introduction (PrincChat1759, II 1–10). There also the contribution of Hooke to the discovery of the law of attraction is mentioned.

 

10« Lorsque l’on prend certaines choses pour rendre raison de ce qu’on observe, & que l’on n’est pas encore en état de démontrer la verité de ces choses que l’on a supposées, on fait une hipothese. Ainsi, les Philosophes établissent des hipotheses pour expliquer par leur moyen les Phénomenes dont nous ne sommes point en état de découvrir la cause par l’Expérience, ni par la démonstration.» (Inst1740 4.56).

 

11See e.g., Descartes’s Principia philosophiae III, 43–47, where he introduces the theory of vortices. The titles of the sections are particularly striking: § 43 “Vix fieri posse quin causae, ex quibus omnia phaenomena clare deducuntur, sint verae”; § 44 “Me tamen eas, quas hic exponam, pro hypothesibus tantum haberi velle”; § 44 “Meque etiam hîc nonnullas assumpturum, quas constat falsas esse”; § 46 “Harum assumptionem falsitatem non impedire, quominus ea quae ex ipsis deducuntur, vera & certa esse possint” (AT VIII, 99–103).

 

12Still with regard to Newton, I. B. Cohen listed nine different usages of the word “hypothesis:” (1) a system of the world;(2) the premise of a mathematical theorem; (3) a general proposition in mathematics that is not proved; (4) the premise in a philosophical (or physical) proposition; (5) propositions which Newton was unable to prove; (6) counter-to-fact conditions; (7) mechanisms supposed in order to explain laws and phenomena; (8) “Philosophical Romance”; (9) axioms or postulates. Cohen’s meaning 8th overlaps with Koyre’s meaning 5th and in general the content of the two lists is nearly the same, even if Cohen makes more detailed distinctions (Cohen, 1966, 575–584; see also ibid., 138–140).

 

13(Inst1740 4.61): “se bien assurer des faits qui sont à notre portée, & de connoître toutes les circonstances qui accompagnent le Phénomene que nous voulons expliquer. Ce soin doit précéder toute hipothese inventée pour en rendre raison; car celui qui hazarderoit une hipothese sans cette precaution, coureroit le risqué de voir renverser son explication par des faits nouveaux dont il avoit négligé de s’instruire”.

 

14« Souvenez-vous, mon fils, dans toutes vos Etudes, que l’Expérience est le bâton donné à nous autres aveugles, pour nous conduire dans nos recherches […] c’est à l’Expérience à nous faire connoître les qualités Physiques, & c’est à notre raison à en faire usage & à en tirer de nouvelles connoissances & de nouvelles lumieres»” (Inst1740, Avant-Propos ix, 10).

 

15G. W. Leibniz, Sämtliche Scriften und Briefe, Akademie Verlag, Berlin 1923 ff.: A VI, 4B, 1501–1502.

 

16“Ainsi, quand on fait une hipothese, on doit deduire toutes les conséquences qui peuvent en être légitimement déduites, & les comparer ensuite avec l’experience; car s’il arrive que toutes ces consequences soient confirmées par les expériences, la probabilité acquiert son plus haut degré; mais s’il y en a une seule à laquelle elles soient contraires, on doit rejetter, ou l’hipothese entiere, si cette conséquence est une suite de l’hipothese entiere, ou cette partie de l’hipothese dont elle est une suite» (Inst1740 4.66).

 

17“Il est donc evident que c’est aux hipotheses successivement faites & corrigées que nous sommes redevables des belles & sublimes connoissances dont l’Astronomie & les sciences qui en dépendent sont à present remplies; & l’on ne voit point comment il auroit été possible aux hommes d’y parvenir par un autre moyen” (Inst1740 4.58).

 

18« Une expérience ne suffit pas pour admettre une hypothèse, mais une seule suffit pour la rejeter lorsqu’elle lui est contraire» (Inst1740 4.64). On this see Suisky (2014, 61).

 

19“Les hipotheses ne sont donc que des propositions probables qui ont un plus grand ou un moindre degré de certitude, selon qu’elles satisfont à un nombre plus ou moins grand des circonstances qui accompagnent lee Phénomene que l’on veut expliquer par leur moyen; & comme un très-grand degré de probabilité entraîne notre assentiment, & fait sur nous presque le même effet que la certitude, les hipotheses deviennent enfin des verités, quand leur probabilité augmente à un tel point, qu’on peut la faire moralement passer pour une certitude» (Inst1740 4.67).

 

20(Inst1740) Avant-Propos viii: “Un des torts de quelques philosophes de ce tems c’est de vouloir bannir les Hipotheses de la Physique; elles y son aussi nécessaires que les Echaffauts dans une maison que l’on bâtit; il est vrai que lorsque le Bâtiment est achevé, les Echaffauts deviennent inutiles, mais on n’auroit pû l’élever sans leur secours. Toute l’Astronomie, par Exemple, n’est fondée que sur des Hipotheses, & si on les avoit toutes toujours évitées en Physique, il y a apparence qu’on n’auroit pas fait tant de découvertes; aussi rien n’est-il plus capable de retarder le progrès des Sciences que de vouloir les en bannir et de se persuader que l’on a trouvé le grand ressort qui fait mouvoir toute la nature, car on ne cherche point une cause que l’on croît connoître, et il arrive par là que l’application des principes géométriques de la Mécanique aux effets Physiques, qui est très-difficile et très-nécessaire, reste imparfaite, et que nous nous trouvons privés des travaux et des recherches de plusieurs beaux génies qui auroient peut-être été capables de découvrir la véritable cause des Phénomènes». See (Inst1740eZ, 121): « One of the mistakes of some philosophers of our time is to want to banish hypotheses from physics; they are as necessary as the scaffolding in a house being built; it is true that when the building is completed, the scaffolding becomes useless, but it could not have been erected without it. All of astronomy, for example, is founded only on hypotheses, and if they had always been avoided in physics, it seems that fewer discoveries would have been made. So nothing is more likely to delay the progress of the sciences than to want to banish them, and to persuade oneself that one has found the great mainspring that moves all of nature, for one does not search for a cause that one believes one knows. This is why the application of the geometric principles of mechanics to physical effects, which is very difficult and very necessary, remains imperfect, and why we find ourselves deprived of the work and the research of several fine geniuses who would perhaps have been able to discover the true cause of phenomena”.

 

21“Il est donc permis, & il est même très-utile de faire des hipotheses dans tous les cas, où nous ne pouvons point découvrir la veritable raison d’un Phénomene & des circonstances qui l’accompagnent, ni a priori, par le moyen des verités que nous connoissons déja ni a posteriori, par le secours des Experiences» (Inst1740 4.60).

 

22“Pour peu qu’on se rende attentif à la façon dont les plus sublimes découvertes ont été faites, on verra que l’on n’y est parvenu qu’après avoir fait bien des hipotheses inutiles, & ne s’être point rebuté par la longueur & l’inutilié de ce travail; car les hipotheses sont souvent le seul moyen de découvrir des verités nouvelles, qui soit à notre portée; il est vrai que le travail est lent, & demande un travail d’autant plus pénible, que l’on est longtemps sans pouvoir s’assurer s’il sera utile ou infructeux» (Inst1740 4.57).

 

23“Une hipothese peut être vraie dans une de ses parties, & fausse dans l’autre: alors la partie qui se trouve en contradiction avec l’experience doit être corrigée. Mails il faut bien se prendre garde de ne mettre dans la conclusion que ce qui doit y être; & de ne point charger l’hipothese entiere d’un défaut qui ne tombe que sur l’une de ses parties» (Inst1740 4.65).

 

24“Il est donc nécessaire non seulement que tout ce qu’on suppose soit possible, mais encore qu’il soit possible de la manière qu’on l’employe; & que les Phénomenes en [de l’hypothèse] découlent nécessairement, et sans qu’on soit obligé de faire des suppositions nouvelles: sans cela, la supposition ne merite pas le nom d’hipothese; car une hipothese est une supposition qui rend raison d’un Phénomene. Or quand elle n’en rend point raison par des conséquences nécessaires, & qu’on est obligé de faire des hipotheses nouvelles pour faire usage de la premiere, ce n’est qu’une fiction indigne d’un Philosophe” (Inst1740 4.69).

 

25“La possibilité des choses a sa source dans l’entendement de Dieu qui a conçu nécessairement tout ce qui est possible de toute éternité” (Inst1740 3.49).

 

26« Les idées de M. de Leibnits sur la Métaphisique, sont encore peu connues en France; mais elles méritent assurément de l’être: malgré les découvertes de ce grand homme, il y a sans doute encore bien de choses obscures dans la Métaphisique; mais il me semble qu’il nous a fourni dans le principe de raison suffisante une boussole capable de nous conduire dans les sables mouvantes de cette science” (Inst1740, Avant.Propos xii).

 

27« on voit donc qu’il ne faut rien admettre en Philosophie quand on ne peut donner d’autre raison de sa possibilité que la volonté de Dieu, car cette volonté ne fait point comprendre comment une chose est possible” (Inst1740 3.49).

 

28M. Newton, et surtout ses disciples, ont tombé dans l’excès contraire: dégoutés des suppositions, et des erreurs dont ils trouvoient les livres de Philosophie remplis, ils se sont elevés contre les hipotheses, et ont tâché de les rendre suspectes et ridicules, en les appellant, le poison de la raison, et la peste de la Philosophie. Cependant, celui-là seul qui seroit en état d’assigner et de démontrer les causes de tout ce que nous voyons, seroit en droit de bannir entièrement les hipotheses de la Physique; mais pour nous autres, qui ne semblons pas faits pour de telles connoissances, et qui ne pouvons souvent arriver à la vérité qu’en nous traînant de vraisemblances en vraisemblances, il ne nous appartient pas de prononcer si hardiment contre les hipotheses» (Inst1740 4.55).

 

29“Les bonnes hipotheses seront donc toujours l’ouvrage des plus grands hommes. Copernic, Képler, Hughens, Descartes, Leibnits, M. Newton lui même, ont tous imaginé des hipotheses utiles pour expliquer des Phénomenes compliqués & difficiles; & les exemples de ces grands hommes & leur succès doivent nous faire voir combien ceux qui veulent banner les hipotheses de la Philosophie, entendent mal les intérêts des sciences” (Inst1740 4.71).

 

30Il est donc evident que c’est aux hipotheses successivement faites & corrigées que nous sommes redevables des belles et sublimes connoissances dont l’Astronomie & les sciences qui en dépendent sont à présent remplies; & l’on ne voit point comment il auroit été possible aux hommes d’y parvenir par un autre moyen» (Inst1740 4.58).

 

31This and the next quotation are from D. Hume, Treatise of Human Nature, I, III, vi, ed. L. A. Selby-Bigge, second edn. revised by P. H. Nidditch, Oxford, Clarendon Press, 1978, 89. Cf. also Hume Enquiry Concerning Human Understanding, section IV, Part II, and his Abstract, edited 1938 by J. M. Keynes and P. Sraffa, p. 15.

 

32Yet we cannot share Laudan’s scorn poured on Hume. Laudan neglects that Hume’s critique of the causal link is perhaps the clearest example of the way he dealt with the most “aristocratic” version of induction, since causality is the supreme law of nature and then the most refined theory, on which all the others depend.

 

33“Une expérience ne suffit pas pour admettre une hipothese, mais une seule suffit pour la rejeter lorsqu’elle lui est contraire. Il suit, par exemple, de l ‘hipothese, dans laquelle on suppose que le Soleil se meut autour de la Terre qui lui sert de centre, que les diametres du Soleil doivent être égaux dans tous les temps de l’année; mais l’expérience montre qu’ils paroissent inégaux. On peut donc conclure de cette observation, avec sûreté, que l’hipothese dont cette égalité est une conséquence, est fausse; & que la Terre n’occupe point le centre de l’orbe du Soleil» (Inst1740 4.64). Cf. (Inst1740eZ, 152:): One experiment is not enough for a hypothesis to be accepted, but a single one suffices to reject it when it is contrary to it. It follows, for example, from the hypothesis in which one supposes that the Sun moves around the Earth, which serves as the center of its orbit, that the diameters of the Sun must be equal at all times of the year; but experience shows that they appear unequal. From this observation, one can therefore conclude with certainty that the hypothesis, of which this equality is a consequence is false, and that the Earth does not at all occupy the center of the Sun’s orbit”.

 

34« Il me paroît d’ailleurs qu’il seroit aussi injuste aux Cartésiens de refuser d’admettre l’attraction comme hipothese, qu’il est déraisonnable à quelques Newtoniens de vouloir en faire une propriété primitive de la matiere […] car pour décider que les effets que les Neutoniens attribuent à l’attraction ne sont pas produits par l’impulsion, il faudroit connaître toutes les façons dont l’impression peut être employée, mais c’est ce dont nous sommes encore bien éloignés. Nous sommes encore en Physique, comme cet aveugle né à qui Cheselden rendit la vûe…» (Inst1740, Avant-Propos vii).

 

35We refer here to the opposition outlined by Popper between “justificationist philosophies” that aim to verify and establish (perhaps once and for all) knowledge, on one hand, and on the other “non justificational criticism” that aim at checks more and more severe in order to falsify a theory. This approach is based on the change of focus involved in the transition to “a critical philosophy which does not aim at justification” (Popper, 1999, 27 ff.; Cf. Popper, 1962 X § 9). As is well known, the Popperian label of “justificationism” applies also to weaker versions of justifications in terms of mere probability.
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Abstract
In 1789, Eberhard repudiated Kant’s claim expressed in the first edition of his Critique of Pure Reason to have delivered a new, namely transcendental turn in philosophy, as he was able to retrace our cognition to the origin of phenomena instead of delivering a “merely logical deduction”. Eberhard holds that there was nothing new, but all delivered in Leibniz and Wolff; to prove his claim he refers to a quote from Du Châtelet, taken from a paragraph where she determines the right understanding as to be able “to penetrate to the origin of phenomena”. This paper brings Du Châtelet into discourse with Kant via this Eberhard quote. In its first part, it investigates the use of her quote in the Kant-Eberhard controversy. The second part serves to ground the quote in Du Châtelet’s epistemology. It lays out how to understand Du Châtelet’s claim to penetrate to the origin of phenomena. Du Châtelet’s claim to have renewed philosophy must be taken seriously, and it is helpful for rethinking the German philosophical development from the rationalists to Kant through including Du Châtelet’s theory of cognition.
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In 1789, Eberhard repudiated Kant’s claim expressed in the first edition of his Critique of Pure Reason to have delivered a new, namely transcendental turn in philosophy, as he was able to retrace our cognition to the origin of phenomena instead of delivering a “merely logical deduction” (KrV A 44; Eberhard, 1998, 60). Eberhard holds that there was nothing new, but that all these ideas were present in Leibniz and Wolff; to prove his claim he refers to a quotation from Du Châtelet, taken from a paragraph where she defines correct understanding as able “to penetrate to the origin of phenomena” (Inst1740eB 8.154).
This paper brings Du Châtelet into dialogue with Kant via this Eberhard quote. In its first part, it investigates the use of her quotation in the Kant-Eberhard controversy. The second part serves to ground the paragraph itself in Du Châtelet’s epistemology. It lays out how to understand Du Châtelet’s claim to penetrate to the origin of phenomena and why such a procedure is needed. It thereby contributes to revealing an important missing link in this debate, demanding to review Du Châtelet’s philosophical ideas “between Leibniz and Kant”.1
3.1 Part I Du Châtelet Between Leibniz and Kant: The Kant—Eberhard Controversy
In the third part of his essay On the Essential Distinction between Knowledge through the Senses and through the Understanding, Eberhard substantiates his assertation against Kant’s claim to have renewed philosophy with a quotation from Du Châtelet (Eberhard, 1998, 66). He introduces a “definition” that he quotes from Du Châtelet’s Institutions (Inst1742), translated by himself, though there is a German translation available. He quotes her only once. Several questions arise from this. Why did he quote her at all and why then only once? Could he assume she was known to the community, and especially to Kant, and thus refer to her as an authority on a topic that is so important for him? What function did his translation fulfil, given that he takes her to be paraphrasing Wolff, and claims she holds exactly the same views as Wolff? What is the quotation to serve within the scope of this controversy?
3.1.1 Du Châtelet in Germany
Given the otherwise rigid policy of excluding female authors from the philosophical debate, it would seems remarkable for a philosopher of reputation and rank, as Eberhard was in his period, who succeeded the Wolff Chair in Halle, to quote a female philosopher, even more so in a quarrel that is so relevant to his argument. Indeed, Du Châtelet’s reputation in the German Enlightenment and her acquaintance with the Leibnizian-Wolffian philosophy was widely acknowledged in the midst of the eighteenth century. Brucker included Du Châtelet in his Pinacotheca of the most Illustrious Men, holding that it was she who had brought light into Leibniz’ darkness (1745a, b, vol IV, Hagengruber, 2019a). Du Châtelet’s dispute with the secretary of the French Academy on living forces was translated in the year of its publication by Luise Gottsched (Mai1741D). Her main opus, the Institutions de physique, was immediately translated following its second edition in 1743 into German language (Inst1743Nat). Du Châtelet’s fame was visible in numerous publications and reviews that mention her (Reichenberger, 2019, Hagengruber, 2019b, Kölving, 2008, Klemme & Kuehn 2016). Kant was familiar with her philosophy, as he used Du Châtelet’s Dispute on the living forces as a basic text for his first dissertation on Living Forces, published in 1747 (1–181).2 Kant praises the merit of Du Châtelet's reason and scientific understanding (1747 I, 133), though his praise is not without a presumptuous tone (Schott, 1997). That Kant was repeatedly occupied with Du Châtelet's philosophy and continued studying her during his lifetime, is claimed by Winter (2019). Kant was a home teacher in the Keyserlingk family, who had been involved in delivering the French translation of Wolff’s Deutsche Metaphysik to Voltaire and Du Châtelet on behalf of the crown prince Frederick (Neumann, 2014; Reichenberger, 2019).
The question of how much Leibniz and Wolff are in Du Châtelet is no more easily answered than is the corresponding question for Kant. On the contrary, it seems a worthwhile and necessary investigation. There is a stream of interpretation that links Du Châtelet’s philosophy to Wolff, (Blank, 2019; Detlefsen, 2014; Rey, 2019). Du Châtelet and Wolff corresponded until the mid-40 s. Wolff was eager to make Du Châtelet his “apostle” in France (Neumann in this volume). I read Du Châtelet, however, as a strong recipient of Wolff, but also as a critique. Her comments and critique of Wolff’s extensive demonstration of his love for methodology show a way of doing philosophy that would not be consistent with how one perceives the world in France, she adds (CorrI E297).3 Du Châtelet was well acquainted with many of Leibniz’ and several of Wolff’s writings. The fact that Wolff complains that she refers to Leibniz, but not to him (Neumann in this volume), makes it clear that her references are deliberately set.
It is time to ask how much she owes to Leibniz and Wolff, as it was and still is relevant for Kant. Eberhard’s reference to Du Châtelet in his controversy with Kant provides the opportunity to ask this question, and to embed it in the context of this debate.
Du Châtelet’s impact in Germany and, in particular, her possible influence on Kant serve as a challenging background to this paper. Why does Eberhard use or even need the reference to Du Châtelet at all? What will we discover when we retrace the function he presupposes when quoting her, in the context of this controversy?
Eberhard introduces—what he calls—a “definition” from a paragraph (Inst1742, 8.154), where Du Châtelet discusses the need “to penetrate to the origin of phenomena”. The section where he introduces her, is just the one where Eberhard denies Kant’s claim to have renewed philosophy, penetrating to the “origin of our cognitions, … its origin and content” (KrV A44, quoted by Eberhard).
Eberhard aims to prove that Kant’s ideas are anticipated in Leibniz and Wolff. In doing so, he presents three quotations, starting with one from Leibniz, followed by the definition from Du Châtelet, followed by his own paraphrase of Du Châtelet's text to demonstrate how it aligns with Wolff. Eberhard’s paraphrase should confirm she said the same as Wolff. But if she did so and the congruence was so high, why then did he need her “definition”, even more, to confirm that Du Châtelet confirmed his view? In my view, Eberhard needed her "definition" for his aim of bridging the gap between Kant and the Leibnizian-Wolffian philosophy.
Eberhard’s reference to Du Châtelet must be taken seriously, given the importance this quarrel had for him. Kant’s rage over Eberhard is well known, though we do not have knowledge—or nobody has looked it up until today-4 if Kant ever again referred to Du Châtelet. This controversy adds new material to the Kant research, just as it does to the Du Châtelet research. With this discussion on Du Châtelet’s role in this debate, a missing link between Leibniz and Kant emerges that has been overlooked or even been actively ignored for centuries. Du Châtelet’s position in the middle of this triangle of German rationalism and transcendental philosophy, demands a new reading of Du Châtelet and Kant and promises new insights on what is known as the transcendental turn—also named the Copernican turn—in the history of philosophy.
3.1.2 Du Châtelet in the Kant—Eberhard Controversy
Manfred Zahn, editor of the Kant-Eberhard-controversy, holds it to be “astonishing” that this controversy “had only scarcely been considered in the immense literature on Kant”, while according to him it deserves a special place in the interpretation of Kant (Zahn 1998, XIII). Eberhard’s attack, presented in several essays in his Philosophisches Magazin excited Kant considerably (Eberhard, 1998, 3–110)5 His response is “written in an extremely ponderous style, even by Kantian standards”, Allison holds (1973, X).
Eberhard wrote his reviews to deny Kant’s assertion to have presented a new philosophy and to have overcome the philosophy of Leibniz and Wolff which Kant marks as a “mere” logical approach, while his own traces back to the “origins of cognition”. Eberhard undertakes to rebut this claim and to prove that Kant failed to do so.
Eberhard quotes from Kant's Critique of Pure Reason first edition (1781 A), where Kant holds:The Leibnizian-Wolffian philosophy has therefore directed all investigations of the nature and origin of our cognitions to an entirely unjust point of view in considering the distinction between sensibility and the intellectual as merely logical, since it is obviously transcendental, and does not concern merely the form of distinctness or indistinctness, but its origin and content, so that through sensibility we do not cognize the constitution of things in themselves merely indistinctly, but rather not at all, and as soon as we take away our subjective constitution, the represented object with the properties that sensible intuition attributes to it is nowhere to be encountered, nor can it be encountered, for it is just this subjective constitution that determines its form as appearance.” (CE A44/B61).6




To disclose in detail why and how Eberhard refers to Du Châtelet in this debate, we need to understand how Eberhard makes use of Wolff in that context.
Within the series of critical essays published against Kant, Eberhard’s third essay focuses On the distinction between knowledge gained through the senses and the understanding (Über den wesentlichen Unterschied der Erkenntnis durch die Sinne und durch den Verstand (Eberhard, 1998, 60–69). At stake is Kant’s claim to have turned the perspective by going back to the origin of phenomena; while this claim is in Kant synonymous with that there is no object at all, if it is not construed by the subject “that determines its form as appearance”, Eberhard insists that this meaning could only be interpreted on a basis in Leibniz and Wolff, as it is true that “the objects of the intellect are unimageable, but those of sensuality are imageable objects” (Eberhard, 1998, 61).
Of course, this is not, from Kant’s perspective, the same as his own view. Kant, according to Allison, counters Eberhard, as for Eberhard the “difference between a confused and a clear representation is merely logical”, but not one that speaks about sensibility, as “the representation of a body in intuition, on the other hand, contains nothing that can belong to an object in itself, but merely the appearance of something, and the mode in which we are affected by something; and this receptivity of our faculty of knowledge is termed sensibility”. (Allison, 1973, 27 from Kant, Critique of pure reason A44/B61-62).
According to Eberhard, the objects of the intellect are “unimageable”, but those of sensuality are “imageable” objects.7 For Leibniz and Wolff (at least how Kant reads them and I read Kant), there are things that immediately affect our senses and allow an image to emerge that is clarified, in an intellectual process, from an indistinct to a distinct representation. Though our cognition of the object is gained in this “logical” process; for Kant, this is from beginning to end an intellectual process. For Kant, however, there is no image nor object at all beyond the experiencing subject, as the image and herewith the object originate in us. Perception is shaped radically subjectively and otherwise, there is no appearance at all.“It is not that by our sensibility we cannot know the nature of things in themselves in any save a confused fashion; we do not apprehend them in any fashion whatsoever. If our subjective constitution be removed, the represented object, with the qualities which sensible intuition bestow upon, is nowhere to be found, and cannot possibly be found. For it is this subjective constitution which determines its form as appearance (Allison, 1973, 27 from Kant, Critique of pure reason A44/B61-62).”



Eberhard, however, holds:It is true that Leibniz, Wolff, and Baumgarten believed that it is common to all unimageable and general ideas that they are only possible through clear knowledge, and to all imageable and all ideas of the individual that they are only possible to the human intellect through unclear knowledge, and this undoubtedly induced these sage men to define the intellect by the capacity to imagine things clearly. They would be most convincingly justified in this if it could be shown that for the human intellect all clear knowledge can be no other than general and unimageable and I believe that this is not possible. (Eberhard, 1998, 62, my translation).8




In the relevant passage, Eberhard continues his argument that our knowledge is based on images caused by the senses in an indistinct way.9
It is unfounded that Leibniz-Wolff philosophy calls everything appearances that is merely indistinctly or confusedly imagined. It explicitly adds what is imagined by the senses in an indistinct or confused way (Eberhard, 1998, 65).



The status of the image is at stake: is it clear as a sensual perception, but indistinct or is it the subjective account of an affection?
We enter this scene when Eberhard presents Leibniz’s definition of sensibility (1998, 66). Eberhard demonstrates Leibniz’s notions to be rooted in sensible knowledge referring to Leibniz “natural appearances or what appears in bodies”. Eberhard aims to “convince” Kant that we must “represent things in themselves in sense experience”, and that appearances must be regarded as “representations of things in themselves”, as it “is the object that enables the mind to distinguish one object from another” (Allison, 1973, 29). As we understand, this is not what Kant holds. Now Du Châtelet is brought in to defend Eberhard.
To prove his claim, Eberhard introduces a quotation from Du Châtelet, that he brands as a “definition”: “The meaning of the Marquise du Châtelet's definition is no different: ‘phenomena are images that arise from the confusion of several realities’” (Eberhard, 1998, 66).10

With this quotation, Eberhard wants to demonstrate that phenomena are images, as something composite (my interpretation, see below table2, § 85 Wolff). Does Du Châtelet’s equation of phenomena and “images that arise from the confusion of realities” support Eberhard's argument? In my opinion, no: Du Châtelet’s “confusion of different realities” is not an image as a representation of a composite, but this is at what Eberhard aims here.
In the following, I demonstrate that Du Châtelet's epistemology takes images as a subjective phenomenon, and that the claim about the “confusion of different realities” does not confirm Eberhard’s reference to images as mixed-up representations, that is, as composites. Du Chatelet holds in the quoted sentence that phenomena are images that result from confused realities. Consequently, phenomena must not be taken to be reality. How phenomena relate to reality and to a sensual affection, however, she explains elsewhere and this is not expressed in the above quote.
Du Châtelet’s quote as presented by Eberhard has various flaws. The original texts show a relation between phenomena, images, and appearances (car on entend par Phénomène, des images ou apparences) that originate "from the confusion of several realities" (Inst1740eB 8.154, my emphasis). This equation is indeed a definition, as it holds that these confused images/appearances are the phenomena we rely on. But why is it that these phenomena emerge from images that confuse realities?
To explain this sentence, we need Du Châtelet’s epistemic context; its meaning can hardly be concluded from this phrase alone.
Eberhard takes the quote out of its context, but it is not convincingly suitable for Eberhard’s context either, it seems. Du Châtelet’s quote stems from chapter eight, on the Elements of Matter. There Du Châtelet tackles ontological questions. Again, we ask, what is the point to bring in this surely not self-explanatory sentence, which speaks of the “confusion of realities”, instead of composite images? (The chapter where the quotation is taken from deals with the problem of interrelated things and how we perceive of them, namely dimly. But why does Eberhard not relate to this context?)
What Eberhard intends to demonstrate by use of this quotation can be assumed by his paraphrase that follows her quotation claiming that this is exactly the same as what he says: “For images are representations of the composite; representations of the composite are sensations” (Eberhard, 1998, 66).11

Eberhard paraphrases Du Châtelet to demonstrate that she is on his side and on Wolff’s. For Eberhard images represent “confused things”.
Table 3.1 illustrates the difference between the relevant text passages. To better understand the intention of Eberhard in this extract, all three steps of how Eberhard proceeds are presented in the graphic. Eberhard’s translation of the Du Châtelet quote in German is aside Eberhard’s paraphrase of her quote; the third row shows that Eberhard draws his paraphrase from Wolff’s Psychologia rationalis (1734). Below the German original text pieces, you find the translation of it (not the original Du Châtelet text).Table 3.1Eberhards adaption of Du Châtelet's “definition”


	Eberhard’s quote from Du Châtelet in his translation (1998, 66)
	Eberhard’s interpretation of the passage (1998, 66)
	Wolff, Psychologia rationalis 1734, § 85/83

	Erscheinungen sind Bilder, die aus der Verwirrung mehrerer Realitäten entstehen
	Denn Bilder sind Vorstellungen des Zusammengesetzten; dergleichen Vorstellungen des Zusammengesetzten aber sind Empfindungen
	§85: Imago in genere est repraesentatio quaelibet compositi;
§83: Sensationes animae sunt repraesentationes compositi in simplici

	Phenomena are images that arise from the confusion of several realities
	For images are representations of the composite;
representations of the composite are sensations;
	§85: Images are representations of the composed
§ 83: Sensations of the soul are representations composed in units




To summarize: While in Du Châtelet’s “images”, because of our “confusion of realities”, turn into phenomena, Eberhard takes these images as representations of the composite, thus, as sensations.
It is even more tricky to understand what Eberhard intended with this very singular and astonishing use of Du Châtelet’s quote.12 There is one more fact that may enlighten our inquiry. Eberhard did not use the German translation from 1743 (Inst1743Nat), when he quotes Du Châtelet. Eberhard was fond of the French language and he offers his own translation. In this case, the difference in the translation is striking with a view to our investigation. The German 1743 translation and the one rendered by Eberhard show a difference that turns out to be a striking one for his purpose.
To illustrate this difference, again see the comparison below in Table 3.2. The three variants show the difference in the translations. Eberhard’s quote (in German, translated from the French), Du Châtelet’s original quote from the 1742 edition, and the German standard translation from 1743 demonstrate the difference on which Eberhard’s translation relies. It shows that Eberhard’s translation is closer to Du Châtelet’s original wording than the German standard translation.Table 3.2Different translations of Du Châtelet's “definition”. My translations are again marked in the blue cube


	SOURCE
	Eberhard’s translation of Du Châtelet (1998, 66)
	Du Châtelet’s original text Inst1742 8.154
	German standard translation from Du Châtelet (Inst1743Nat 8.154)

	Texts quotes in the original language
	Erscheinungen sind Bilder, die aus der Verwirrung mehrerer Realitäten entstehen
	car on entend par Phénomène, des images ou apparences, qui naisssent par la confusion des plusieurs réalités
	Denn unter Erscheinungen (phaenomena) verstehet man nur Bilder, und allerley Schein, der aus der Vermischung vieler wirklicher Dinge entsteht

	Translation for the English reader
	Phenomena are images that originate from the confusion of several realities
	for we understand by Phenomenon images or appearances that originate from the confusion of several realities
	For phenomena (phaenomena) refer to images and all sorts of shine that originate from the mixing of many real things




The difference between Eberhard's quote from Du Châtelet“Phenomena are images that arise from the confusion of several realities” and his own paraphrase: “For images are representations of the composite; representations of the composite are sensations” are considerable. It turns out that the German standard translation from 1743 would be more compatible with Eberhard’s aim of bringing Du Châtelet closer to Wolff than his own translation. The German translation holds that the mixing of the many real things leads to an image. Although this also does not reflect what is originally said in Du Châtelet, it mirrors much better where Eberhard wants Du Châtelet to be, namely, to confirm that phenomena are taken as images that result from the confusion of things, specifically as the German 1743 translation has changed “realities” into “things”. Of course, the German standard translation does not reflect what Du Châtelet says, while it brings Du Châtelet closer to Wolff, while Eberhard’s translation is closer to Du Châtelet’s original text. So we have to ask why Eberhard sticks closer to Du Châtelet's text and what is important to him. 
Eberhard could have quoted from the German 1743 translation that manages this manipulation toward Wolff successfully and offers the origin of phenomena in the mixed-up things. As Eberhard did not do so, it seems therefore legitimate to assume that Eberhard values the “confusion of realities” for his own aim and therefore he offers his more true translation that makes use of the “confused realities” that cannot be found in the German 1743 translation. Eberhard claims that images are representations of the composite, and thus sensations. Du Châtelet holds that phenomena result from a reality-confusing activity.
The point that I make is, why did Eberhard need to bring in the realities? I propose, that he did so, because Du Châtelet used in her original text the concept of ‘confused realities’ where phenomena are grounded and he was eager to get this concept into his defence against Kant. 
Du Châtelet’s expression “for we understand by Phenomenon images or appearances that originate from the confusion of several realities” does not parallel the Wolff-Eberhard concept. Eberhard’s degree of reliability with respect to the original French wording has a purpose and the purpose can be revealed reading the whole paragraph from which Eberhard is quoting (Table 3.3).Table 3.3Du Châtelet's text


	(Inst1742 8.154) original emphasis in italics
	(Inst1740eB 8.154); underlined: Eberhard extract;

	Il est donc certain qu'il n'y a rien dans la Nature, comme les couleurs & les objets qui résultent de leurs assemblages, ni comme les saveurs, les sons, & toutes les qualités sensible, et que toutes ces choses n'existent qu'autant qu'il existe des Êtres, qui, en confondant les réalités qu'ils ne sauroient discerner, font naitre pour eux ces images, qui ne sont que des Phénomènes.
Car on entend par Phènomène des images ou apparences, qui naissent par la confusion de plusieurs réalités: & il imports infiniment de distinguer l'image, qui nait en nous de la confusion d'une infinité de choses que nous ne distinguons point de la réalité de ces choses; car cela est souvent fort différent, et c'est en se rendant attentif à cette distinction, qu'l'on peut pénétrer jusqu'à l'origine des Phénomènes.
	It is therefore certain that there is nothing in Nature like the colors and the objects that result from their combinations, nor like the tastes, the sounds, and all the sensible qualities; and that all these things exist only in so far as Beings exist who, in confounding the realities they could not discern, bring into existence in themselves these images that are only Phenomena.
For we understand by Phenomena images or appearances that originate from the confusion of several realities. **And it is infinitely important to make a distinction between the image, that originates in us from the confusion of an infinity of things that we do not distinguish, and the reality of these things;** for this is often very different, and it is in paying attention to this distinction that we are able to penetrate to the origin of the Phenomena.




Du Châtelet holds that images turn into phenomena insofar as they “originate from the confusion of several realities”. She also holds in this paragraph that there is no appearance and no image, if there is not a Being, from which the image originates.
Reading Du Châtelet’s paragraph as a whole, we learn that there is nothing, even nothing that results from combinations nor any sensible quality, if! there is not such a being from which all this originates and that brings it “into existence”.
The first part of Du Châtelet's paragraph allows us to understand that images and phenomena are on the same level from the point of their origin. The second part of this paragraph, that one after the quoted “definition”, speaks of images, that originate in us! from a confusion of an infinity of things.
This finally is not the representation of the composite in the image, that Wolff wanted to prove.  It is us, who originate the image and(!) the infinity of things. In my reading, we are going through three steps: we are the cause of the confusion of the infinity of things, the cause of its image and as we confuse all this with the realities of things and images, we have to pay attention to this, as only to understand the distinction of these levels of perception, we are “able to penetrate to the origin of the phenomena”. Neither Wolff’s nor Eberhard's “image” is compatible with Du Châtelet’s image.
Du Châtelet’s image is, also as a composed image, born from us.
There is nothing, if it is not originated in a Being that creates all these things for itself, but confuses the realities hereby. This text passage recalls Kant’s claim that there is no such object (thing) if it is not brought into being by a subject.
For Du Châtelet “all these things exist only” insofar "Beings exist" that “bring it into existence” these phenomena. For Du Châtelet (as for Kant) it is  crucial to read that the infinity of things that make up an image is born from us: “the image that is born in us from a confusion of infinite things”. The sequence is not as in Wolff from an infinity of things in reality that makes up our image, but this image is born in us from a confusion of infinite things as an appearance that we cannot distinguish from reality.
In the second section of this paper, I argue in detail how the image is related to the infinite things and why we confuse these "realities". The “infinity of things” is a part of our creative understanding “that is often very different” from the reality of these things. To understand this difference is crucial, as Du Châtelet holds. But to understand this distinction only allows to “penetrate to the origin of the phenomena”.
Eberhard’s quote is challenging, but his maneuver did (nearly) nobody convince. Though Eberhard might not have been successful, since then the Kant research has focused on questioning how much Kant owes to Leibniz and Wolff. For the Du Châtelet research, the same question is at stake. Eberhard’s quote opens the door for reflection on Du Châtelet’s position in the German context and to research into her role not only within the Kant-Eberhard controversy, but also for Kant.
Eberhard’s demonstration intended to strengthen his denial that Kant had to say anything “new”. Indeed, looking into the whole paragraph from which he quotes, we learn that Du Châtelet confirms that there is no object if not a being exists, that lets it originate and that all things in nature depend “on beings that bring into existence” these phenomena. Just like Kant, she affirms, we cannot access reality, as “reality must escape us by our nature” (Inst1742 my translation from 7.134).
The Eberhard dispute is a challenging topic for Kant and Du Châtelet.
From this dispute we learn that her authority must have been considerable still at that time, that is forty years after her death. We might also conclude from it that Eberhard was sure that Du Châtelet was recognized as an expert on the topic. There is still much to be done to retrace the impact of Du Châtelet in this discussion.
In reference to Kant, we can say that Eberhard’s quote from Du Châtelet is an inspiring source to reread Kant and to seek in Du Châtelet for possible grounds that link Kant to Du Châtelet.
3.2 Part II—Du Châtelet’s Renewing of Philosophy: The Copernican Turn
This second part introduces the reader to the philosophy of Du Châtelet with the intention of clarifying the epistemic underpinnings that form the background of the argument opened up in the Kant-Eberhard controversy. The first part of this essay analyzed Eberhard’s use of the Du Châtelet excerpt from paragraph 8.154, to understand the function of the quote. This second part aims to reframe the layout of Du Châtelet’s epistemic background within which the relevant paragraph is situated. It aims to retrace Du Châtelet’s theory of cognition, and also to understand whether she could be counted as an inspiration for Kant’s renewal of philosophy.
This interpretation is based on Du Châtelet’s Institutions, as the quoted paragraph is drawn from it. But it is worth noting that interesting parallels and elaborations of the arguments made here can be found in other works. Of course, these were not available at that time.
A core question to present Du Châtelet’s epistemology is to ask if she herself expressed a claim to renewing philosophy. That she did so is however evident throughout the Institutions. The preface speaks about the need to overcome the “philosophical divide”, the failings of the “great men”, the need never to trust somebody by his word alone (as even the greatest men fail as much as they are right) but to examine for oneself.13

Moreover, The composition of the Institutions demonstrates that intention to overcome the failings and to renew philosophy. Although her magnum opus is often interpreted to be a teaching book, this is not its primary and not its solely function. This function must be understood in the context and also as  an ironic allusion and even rejection of those books presented by Fontenelle and Algarotti (Jauch, 1998, 317). This teaching book from the hand of a “true marquise” instructs a young men. She turns around the presentation from Fontenelle and Algarotti, who both presented a young marquise who needs to be instructed by a male teacher (Christoph Martin in this volume). Such an interpretation is supported by reading her earlier manuscripts and the manuscript that proceeds the Institutions.14 It also served as a sort of protection (Keiko Kawashima in this volume).
The title of her book is remarkable. If we consider that it was intended to be published in the same year as Voltaire’s Elements de la philosophie de Neuton (Voltaire 1738), the title of the Institutions must also be taken seriously, in comparison to the title that Voltaire had chosen. Not only does Du Châtelet deny in her Institutions that we might ever arrive at first “elements”, she also tells us that her book is “providing a vaster terrain” (preface VI).
Finally, the endeavor to present those kind of “institutions” according to which nature and our reception of it are organized is something completely different and could also be interpreted to be directed against a claim to present “elements” of nature as did Voltaire, which are, according to Du Châtelet, impossible to be retraced.
I argue that the institutional mode is the program. The Institutions de physique provide and establish a system grounding the laws and arrangements according to which nature is organized and perceived. Because “thinking people are not in agreement on the first principles of things” (preface; 7.136), it is necessary to reflect on how we gain this knowledge and how this divide can be understood and overcome. This is exactly what she is going to present: Any topic at stake is introduced by referring to the competing opposite positions. This is how the structure and form of the book is composed. It is the aim of each chapter to solve the current  divides by means of her "new" method. This new method consists of balancing the arguments that are all taken as hypotheses of varying degrees of strength (Suisky 2019). Du Châtelet, therefore, acts as a mediator, as a jurist, one who is speaking from a level where she is able to justify the disputed opinions, and even and finally, to resolve the quarrels. How this is done we will see in several examples in the following.
Du Châtelet’s core statement sounds therefore like a motivation of the aforementioned goals of the Institutions: “The true causes of natural effects and of the phenomena are often so far from the principles on which we can rely” (Inst1740eZ 4.53). The core problem of philosophical and scientific engagement is caused by this problem. From this point of view, all philosophers provide “probable” hypotheses that can become “truthlike”. The investigation to decide over hypotheses in that regard, and to understand how they become truthlike, is the challenge and the problem to be solved. The chapter On Hypotheses has therefore a key role to understand her philosophical critique and her methodology.
It is well understood that this chapter On Hypotheses addresses the Cartesians and the Newtonians.15 But it is addressed to all “great men” who have made systems with “ingenious and bold hypotheses, which had some initial probability”, that lead them to believe it and many who used all their sagacity to defend them. However, “most great men who have made systems provide us with examples of this failing. These are great ships carried by the currents; they make the most beautiful manoeuvres in the world, but the current carries them away (Inst1740eZ preface IV).
Du Châtelet critiques those who rely on principled knowledge, as these men take these principles “too far”; others “fall into the opposite excess” as knowledge is not “delivered” by the senses. The chapter On Hypotheses makes it clear that there is no “truth” that may be captured by principles or by the senses, but only a way to understand how we gain knowledge, that can become “truthlike” or has at least a high probability (Suisky, 2019).
illustrates how she came to understand this method by looking at  competing views in the history of astronomy. Ptolemy and Copernicus determined how to see the universe differently. This observation forms a key to her methodological insight.… if, to calculate the path of the celestial bodies, astronomers had waited until the true theory of the planets had been found, there would be no astronomy now. The first idea of those who applied themselves to this science, just like the first idea of all other men, must have been that the Sun and all the celestial bodies turned around the Earth in twenty- four hours. Thus, they began to explain and to predict phenomena by this hypothesis … until the insurmountable difficulties of the consequences that derived from it when compared with observations, and the impossibility of constructing tables according to this hypothesis which were in accord with the phenomena of the sky, brought Copernicus to abandon it entirely and to test the opposite hypothesis, which is so much in agreement with the phenomena, that its certitude is at present not far from demonstration (Inst1740eZ 4.57).



Copernicus’ change of perspective becomes a leading metaphor for Du Châtelet's epistemology also in other writings. It appears in various contexts, including in chapter five of the Institutions, when she discusses that phenomena can be analysed from very different “perspectives” and by different hypotheses, as did Ptolemy and Copernicus, pointing to different assets of their demonstration (5.86).
Du Châtelet denies that “truth” is something that is revealed to us by the world “as it is”. If this was the case, we would still be waiting for “truth”. Knowledge is not “delivered” by the senses (5.73); “sight and smell” do not promote understanding, as she remarks with her unsurpassable irony against John Locke and the philosophy of the "moderns".16 While Du Châtelet’s critique of Newton and Locke has been discussed various times,17 scholars hesitate to point to her critique of Leibniz and Wolff.
Du Châtelet’s critique of Leibniz is usually overlooked. One main reason, beyond others, lies in the fact that Du Châtelet introduces the principles of knowledge, that is the principle of contradiction, sufficient reason, and continuity, in chapter one of the Institutions. That she makes use of these principles with caution is not only demonstrated in her chapter on hypotheses. In chapter one, she expressively articulates that the “principle of contradiction has always been used in philosophy”, and she refrains from adding that they were not only used by Leibniz and Wolff; to prove this she refers to the Pyrrhonists, to Aristotle, and Descartes.18 The principle of sufficient reason was first applied by Archimedes (Inst1742 1.8)19; of course, she admits that Leibniz “was very attentive to the sources of our reasoning” and “took this principle, developed it, and was the first who introduced it into the sciences” (ibid), but she denies that the use of these principles makes one a Leibnizian. And there is another smart critique that directly occurs in the last phrases before she starts to speak about the principles of knowledge which is of importance for framing her own understanding of philosophy.
In the last sections of the preface, she paraphrases her statement of the divided thinking world as follows: one group of thinkers takes phenomena for truth, while others fail in their use of principles, as “we lack a system of calculation for metaphysics … by means of which, with the aid of certain givens, one arrives at the knowledge of unknowns”. But philosophers must fail to discover such a kind of system. “M. Leibniz gave this much thought; he had ideas on this…but even if it could be invented, it seems that there are some unknowns for which no equation could ever be found”.20 In that section of the preface, Du Châtelet determines the task of her undertaking. How is it possible to overcome this divide in philosophy and science and how do we gain insights on what is the cause of the phenomena, although neither the principles nor the senses can take us there? Her philosophical investigations start from this skeptical stance. The summit of metaphysics “is often blurred” and no “calculation of metaphysics” can be given, although Leibniz dared to do so. The history of what we know is a history both of achievements and of errors. In constructing the architecture of science, different people fulfil different tasks. “Some … survey the plan of the building, and I, among them”.21 She sees herself as an architect who defines and structures  this new construction of knowledge.
3.2.1 On How We Let Origin the Things in the World
Eberhard’s quote stems from chapter eight, which is dedicated to the analysis of On the Nature of Matter. According to the aforementioned method, Du Châtelet introduces the topic by presenting two competing positions to illustrate that “philosophical divide” which she has set out to  overcome. In that chapter, atoms and monads are at stake. Descartes claimed the elements of matter as indivisible, but extended; Leibniz thought of the last element of matter as an indivisible, unexpended being. Descartes claims extension to be a substance, while Leibniz regards it as force. Both retrace their appropriate ideas on substance from phenomena, therefore their ideas are hypotheses drawn from phenomena and only held to be true. These may be deceptions arising from the mixing of realities. Neither Extension nor force are truly substances: Matter and active force, which seem to us to be substances, are not really substances; in the same way as we have seen (§134) that extension is not a substance, but an aggregate, a composite of substances. It is the same with active force and with passive force; they are only Phenomena that result from the confusion that reigns in our organs and in our perceptions (1740eB 7.132).22




Descartes and Leibniz drew conclusions from their hypotheses that are due to this “confusion that reigns our organs and perceptions”. It is up to Du Châtelet to analyze and to solve this confusion and thereby also to give a (new) response why “thinking people are not in agreement on the first principles of things” and—of course—to offer a different way to get to “truthlike” knowledge.
Motive force and extension are phenomena and appearances. We “picture it to ourselves and it falls under our senses”:“The motive force, as we picture it to ourselves and as it falls under our senses, is nothing but a Phenomenon that originates in us only because we see from very far away the realities that constitute it; it is an appearance, just like extension” (1740eB, 8.155).



Du Châtelet explains why these claims must fail: “extension is not a substance, but an aggregate, a composite of substances. It is the same with active force and with passive force; they are only Phenomena that result from the confusion that reigns in our organs and in our perceptions”. Paragraph 8.153, closely reminiscent of the one quoted by Eberhard, supports our search to understand the status of the “confusion of the infinity of things”, which was central to Eberhard’s intention. Now she is going to explain “what I mean by this confusion, from which originate the Phenomena that our senses perceive”. The confusion turns out to involve a very specific access to reality: “this degree of confusion and imperfection of our organs is necessary for us to see the objects in the way that we perceive them” (my emphasis). But it becomes clear that the infinity of things is determined by our access to it.
The imperfection of our organs causes the specification and the limits of our access. The confusion of infinite things in the image is thus an elementary part of our image, that is of the image of that being, that lets originate the image.
Du Châtelet gives some examples. She refers to colors and the layers of paper. Both we perceive only dimly, and we can, by analyzing it specify more extensively and in more detail. But, does this mean that she accepts Eberhard’s view that the objects of the intellect are “unimageable”, but those of sensuality are “imageable”? No. Firstly, it is true for Du Châtelet that there is never an image of “reality”, as this image is always “ours”, as we read in 8.154: “There is nothing in nature like the colors and the objects that result from their combinations... all things exist only insofar as beings exist who …. bring it into existence” (my emphasis). Secondly, there she precisely refers to “color” to explain that we must distinguish between the analytical task of retracing the “confusion of an infinity of things” like it is in color, or paper layers and the confusion that makes the difference from an image to an phenomenon, that is caused by our “confusion of several realities”.
If we want to “penetrate to the origins of phenomena”, the latter is the philosophical task, namely to understand why and how this image is confused with reality, not, whether it is dim or not (see footnote 13). This interpretation is also consistent with the passages in paragraph 8.154 where she confirms that we “originate” the colors and so forth. In originating these things, our exclusive and singular access to the things is secured, however, it is also true, that this limitation comes along with a restricted access to the things (themselves). It explains the different ways of seeing the things and the different ideas that can be had regarding them: a Being more perfect than us would have completely different ideas and would see things completely differently than us (8.153).
The distinctive endowments of our organs let different images originate. This insight bears consequences: It causes the deciphering of the image—that is based on the confusion of infinite things—to already be a part of our subjective access to the world. With Kant, we could say this deciphering is an intellectual (analytical) process, but it does not clarify the origin of our phenomena. The analysis of this confusion of the infinity of things is not the key to access reality; the most important thing is to clarify how this restricted image is related to reality, and this is the core question.
Consequently, we have to look for a different explanation why it is so “infinitely important to distinguish this image.. from the “reality of these things”, as reality is “often very different”. And it is only in paying attention to this distinction that “we are able to penetrate to the origin of phenomena”.
The limited and constrained access of the Being that lets originate colours is the reason why any different and “more perfect being would have a different image”. It also explains why this is an illusion and why it confirms the particularity of our own (subjective) access to the phenomena of our reality. As this paragraph is often quoted in different interpretations, I quote and discuss the full paragraph.23
So, the connection of the parts of the world depends on the connection of the elements, which is the foundation and the first origin. Thus, the state of each element contains a relation to the present state of the entire universe, to all the states that will be born from the present state, just as in a well- made machine, the least part has a relation to all the others. For the state of any element A being determined, harmony and order require that the state of its neighbors B, C, D, etc. should also be determined in a particular manner rather than in any other, to work in harmony with the state of the first; and as the same reason continues for all states of the elements, all future states of the elements will also have a relation to the present state that must coexist with them, to past states from which this present state results, and to the states that will follow it, and of which it is the cause. Thus, it can be said that in M. Leibniz’s system, it is a metaphysical- geometric problem, the state of an element being given, to determine the past state, present, and future of all the universe. The solution of this problem is reserved to the Eternal Geometrician who solves it at every moment insofar as he sees distinctly the relation of the state of each simple being to all the states, past, present, and future of all the other beings of the universe: but it will always be impossible for finite beings to have a distinct idea of this infinite relationship, that all things that exist have between them, because then they would become God. (Inst1740eB 7.132 my emphasis).



I quote this passage in full as it is often taken to present Du Châtelet as a Leibnizienne, but I argue that the contrary is the case. It is part of the already mentioned critique of Leibniz’ taking the principles “too far” and she shows that the analytical way of deciphering infinity is not the core philosophical problem nor task. Du Châtelet is not convinced that this deduction says anything at all about our reality. We should remember what she said in the preface: Leibniz dared a metaphysical calculation, but the summit of metaphysics is blurred for us: “it will always be impossible for finite beings”.
Within an analytic approach that is on the intellectual path to decipher the confusion of the infinity of things, “we can only have a clear representation of the most marked changes, and those that affect our organs with a certain force” (7.132).
We cannot achieve the elements of matter and our organs are not made to see it all. Extension is a phenomenon, an assemblage of “several, diverse, coexisting things” an assemblage of (hypothesized) “simple beings” that can be built and rebuilt like the parts of a watch. Neither extension nor force are true substances, for their particles could be reassembled as any other compound being (7.134). In this argument, Du Châtelet uses extension and the simple beings as examples to present her methodical access and for demonstrating her solution. This solution is to unveil these hypotheses as providing kinds of “fictions”, though fictions that can help us on our path to truth. Extension and simple beings are, though fictions, but helpful to understand the things in the world and to decipher confusion; they support to “exercise our desire for knowledge”, but they must not be taken for truth.It does not rest with me to decide if the monads of M. Leibniz are of the same case; but whether they are accepted or rejected, our researches on the nature of things will be no less certain; for, in our experiments we never will arrive at these first elements of which bodies are composed and the physical atoms (§.172), though in their turn composed of simple beings, are more than sufficient to exercise our desire for knowledge (Inst1740eB 7.136 my emphasis, reference from Du Châtelet).



Before we head to understand the function of these fictions to “penetrate to the origin of phenomena”, we have to understand how we originate these “images” that “originate from the confusion of several realities”.
3.2.2 On Space, or: Penetrating to the Origin of Phenomena
Chapter seven and chapter eight of the Institutions address The Elements of Matter and The Nature of Bodies. But both chapters refer intensively—as the quoted paragraphs demonstrate—to the question of phenomena, that is, to how we perceive the things in the world. Du Châtelet’s reflection on matter, that is, her ontology, is based on her epistemology and her theory of cognition. Where however do we find this “theory of cognition”? Between the chapter on hypotheses and the above mentioned are those chapters that treat space and time.24 It is here, in the chapter on On Space that the “most important truths of Physics and Metaphysics” are at stake. “Space raises the most important questions”, as it has this “most essential” influence on the “most important truths of Physics and Metaphysics”, Du Châtelet claims (Inst1740eB 5.72). Thus, in this chapter, we also discover what is her understanding of metaphysics.
According to the aforementioned method, she again starts the chapter by presenting the opposing positions. “The question of the nature of Space is one of the most famous, that has divided ancient and modern Philosophers alike”. “Half of the philosophers believed, and still believe, in empty space, and the other half believe it to be filled with matter” (Inst1740eB 5.72).“Some have said, Space is nothing over and above things, it is a mental abstraction, an ideal Being, it is nothing other than the order of things as they coexist and there is nothing to space except bodies. Others have, on the contrary, maintained that Space is an absolute Being, real and distinct form the bodies it contains” (Inst1740eB 5.72).



Du Châtelet intends to demonstrate why these philosophers “lose themselves in labyrinths of errors”. She deliberates the different positions, and demonstrates why her “examination will serve to help you discover the source of the mistakes that have been made about the nature of space and help prevent you from making them in the future” (Inst1740eB 5.77).25

Du Châtelet starts explaining first why everything that appears to us, appears in space:… when we distinguish one from the other in our minds, we place one external to the other; thus, everything that we consider to be different from us we see as external to us …. Even though we know well that the idea we have of it exists within us and that there is perhaps nothing of this … existing external to our idea (Inst1740eB 5.77).



In this section, Du Châtelet connects two notions, that being “different to us” follows from being “external to us”; though, as she is busy to explain, this “difference” via space holds for the in- and outside perspective. Even in our mental representation, we need space to understand the difference. Only distance secures difference. What is not presented in distance is united. Union and difference are therefore depending on this expansion that is space and follow from it. There are no things in the world for us without this thing-creating distance. Space is the condition that anything appears to us. “This is how “beings let originate all these things”.If we imagine a structure that we have never seen before, we represent it as external to ourselves, even though we know well that the idea we have of it exists within us, and that there is perhaps nothing of this structure existing external to our idea. But we still think of it as being external to ourselves because we know that it is different from us; in the same way, if we represent ideally two men, or even the same man twice, we place them externally to one another, because we cannot force our mind to imagine that they are one, and two, at the same time. (Inst1740eB 5.77).



Consequently, “all extension has parts that exist externally to one another and which are one, and once we represent to ourselves things that are both diverse and unified, we have the idea of an extended Being” (Inst1740eB 5.77). The things we let origin in space “for us” are based on extension. That is, we originate these things to “exist externally to one another”. But we also represent these things as unified, namely—in this context looking only on extension, as being unified in regard to this “being extended”.
Here we take another tour back to Descartes to reassure ourselves why the extension is a phenomenon and not a reality. Descartes thought “as if the extended being was a substance”, as it endures and as it can be modified. But when we “examine this idea with the eyes of the Understanding, we will be. . .obliged to recognize that this expansion is only a Phenomenon, an abstraction of several real things (Inst1740 7.134 my translation).



Above I have claimed that Du Châtelet's ontology is based on her theory of cognition. This becomes clear here in her critique on Descartes. But this analysis of the way we perceive also underlies the paragraph from which Eberhard quotes (see in part one of this essay). Here in chapter five is the explanation why our phenomena result from confused realities. In the light of the earlier discussion of how we originate things in space, recall that that expansion is abstracted while we experience difference and unity. As space is the condition for the experience of difference and unity, extension results from this “our” process, as “diverse and unified”. (Inst1740eB 5.86). In this process in which we originate that there is anything at all “for us” we gain the determining power of what we perceive. As it is us who is originating the image, we are able “to strip and to add determinations at will”. Therefore, Du Châtelet continues, and now corrects also Newton's failure in determining void space as an absolute, as a void space is an “empty fiction” as it results from our capacity to deprive “our” space from any determination. It thus also can be understood why space can or must appear as a substance, as we strip away determinations and what appears seems to be persistent. It is a substance that we have created on our own as we (and Descartes) creates extension and holds it to be a substance. But by an act of understanding, we “restore” the determinations that we have previously stripped away and “with a little attention” we understand that by “the power of our mind” we bring these things into space and take it away as if it was modifiable and thus, the illusion of space as a substance is created. [Inst1740eB 5.80].
Newton’s “void” space serves as an example for Du Châtelet to explain this “fiction” of space that is taken as an absolute being. Newtonian absolute space results from the capacity of the mind. “With a little attention” we understand that we only suppose the existence of all these alleged properties. But these do not have any reality other than that of being abstractions of our mind and nothing like this can or does exist” (Inst1740eB 5.85). It is our mind that has the power of forming, by abstraction, “imaginary Beings” (Être imaginaire, orig.) that “contain all the determinations we want to examine, and of excluding from these Beings all other determinations” (Inst1740eB 5.86).26
Du Châtelet rebuts however an idealist interpretation to the above said. “It is certain that there is Space only insofar as there are real and coexistent things; and without these things there would be no Space. However, Space is not these things themselves” (Inst1740eB 5.77).27

As we have learned from the above we understand what she means that space is not these things. But how does reality come to afore in our spacial world representation?
How do the things in space, that we have “originated for us” according to the above-demonstrated procedure, relate to reality? What we perceive, we perceive “for us”, in the sense of the limited access but most importantly, as we re-create all these entities for us, it is us who let it originate. Therefore, it is true that “reality must by our nature” escape us (Inst1742eH 7.134 “et que par consequent toute perception des réalités doit nous échaper par notre nature”). There must be a reality that we however cannot access per se. Space is something like our very personal key to the world, in our image. If there are things, they exist through space. “We cannot remove Space… and we must either keep it or represent nothing at all” (Inst1740eB 5.83).28

The fact that our access to the world is individualized is expressed clearly in the chapter On Time, where Du Châtelet holds “It is easy to grasp that measurements of time can be different for different people”. (Inst1740eZ 6.114). Parallel to this one can paraphrase Du Châtelet’s claim that all measuring of any phenomena is founded only in space, by which we originate the things. So, the reality is not accessible to us, as it is, only as it seems to us. However, without a reality, there was no space, nob abstraction and no fiction. 
29 In our phenomenal world, we access reality via the imaginative power by which we add and strip determinations at will. This is how we support our understanding of the (real) world, but only via this process of cognition. Space, extension, numbers are imaginary beings that are used as a key to unlock reality within this procedure for us. These imaginary beings are “fictions” as they emerge from our procedure of unifying and distinguishing, adding and striping determinations at will. They might turn out to be very good concepts to unlock reality.
Space thus has two different functions in Du Châtelet’s epistemology. Firstly, space is the name of this difference between us and the reality that we let originate in space. Secondly, space only occurs insofar as there is reality, that is, something that is not us. There is no direct access to it and no “clear sensual image” of it, as Eberhard held. “It is therefore certain that there is nothing in Nature like the colors and the objects that result from their combinations …. And that all things exist only in so far as Beings exist who bring into existence in themselves these images that are phenomena”. And it is also clear from this why space raises the most important questions and why space has this “most essential” influence on the “most important” truths in physics and metaphysics, as through space we gain our knowledge of all the things in physics, that is, about reality.
Space allows extended figures to arise, shaped in our mind. “Our mind thus has the power of forming, by abstraction, imaginary Beings that contain only the determinations we want to examine, and of excluding from these Beings all other determinations by means of which they can be conceived in another manner”. (Inst1740eB 5.86).
3.2.3 Imaginary Beings and How We Conceive the World
As soon as we understand that beings “let all these things exist” it is “infinitely important to make the distinction” between the image (of all these things) and the “reality of these things”, for this is often very different, “and it is in paying attention to this distinction we are able to penetrate to the origin of the phenomena” (Inst1740eB 8.154).30

In paragraph 5.80–85 of the Institutions, Du Châtelet presents to us the origin of all the properties that we attribute to space: “with a little attention we see that all of these alleged properties, as well as the Being in which we suppose them to exist, have no reality but in the abstractions of our mind and that nothing like this idea does or can exist” (Inst1740eB 5.85).
The opposing views are now being resolved. Firstly, it is denied that space is nothing over and above things, only a mental abstraction, an ideal Being, nothing other than the order of things (Inst1740eB 5.72). What space is, is dependent on us who let space emerge as the realm of all things that we can perceive; space is “not only” the order of things, as it was thought by Wolff. Those who maintain that space is an absolute Being, real, and distinct from the bodies are also repudiated, insofar as she has shown that all of these properties, the one and the other, have no reality “but in the abstractions of our mind”. 
Space is not an order of real things and it is not absolute but the result of our mental power to create our world of phenomena. Nevertheless this space has a relation to reality. Du Châtelet's position is expressed in paragraph 87 that confirms the dependency of space from reality: “It is certain that there is space only insofar as there are real and coexistent things”. But, space is not the vessel, nor the container of real things: “it is a being formed by abstraction”. Space is a condition to understand real things and to access reality and it is clear that the things in our mind only exist as there are "coexisting things". Therefore, there is no absolute or infinite space, as “there are no real units more than there are actually existing things” (5.87),  as space relates to things  "as the number to numbered things”, as a form of an abstraction created by our mind.
From this view Du Châtelet can hold  that space is not (only) relative but has a relation to reality and she can reject that space is absolute, infinite, etc.The truth is that every proposition results from and corresponds to our abstractions, Du Châtelet has stated her own position in this dispute. There is no direct access to reality, only one through the subject who produces this world. This foundation of cognition is fundamentally different from what Eberhard defends. Access to reality is limited to subjective access, without which there is no world.
This is the clue of Du Châtelet’s philosophy and her critique of “all these great men”, which she outlined at the beginning of the Institutions. Philosophers quarreled as they took for real what emerged from their mind. These philosophers took their “fictions” and confused them with reality. They were lost in “labyrinths of error” of their own imaginative power.31

Imaginary beings are “being formed in our imagination from the diversity of the existence of many things and their union”. Extension, shape, divisibility, impenetrability, and so forth, are concepts that follow this procedure and that design the world for us accordingly. We create our world of understanding by forming at will, and this capacity enables us to “form determinations we want to examine and exclude others”. This procedure is useful, “for the imagination rescues the Understanding and helps it contemplate its idea, provided only that we take care that the imagination does not mislead us” (Inst1740eB 5.86). As a consequence of this, we access reality as often as we fail: “For imaginary notions, which are infinitely helpful in the search for truths that depend on determinations, become very dangerous when we take them for realities” (Inst1740eB 5.86).32

And here is the answer by which Du Châtelet rejects Eberhard's attempt to "misuse" her "definition". The phenomena, or rather the images and appearances, have their origin in the abstraction of our mind. Their origin does not result from a logical process. That she thus points ahead to what Kant will hold forty years was apparently also understood by Eberhard. 
Imaginary beings are “infinitely helpful” in the search for truth, but never true. To illustrate this claim, it is not by chance that Du Châtelet brings in again Ptolemy and Copernicus, to demonstrate how imaginary beings lead them into different views of the world. Copernicus solved other problems then Ptolemy and his ideas proved to be more stable in the context with others. Analogously, it is neither absolute nor relative space that is "true", both are fictions that help us explore the truth.33

Sciences are bound to these “fictions”. These imaginary beings are indispensable and vital “for all sciences and especially Mathematics”, which is “full of these sorts of fictions”.34 These fictions “are the secret of the art of invention” and one of the “greatest resources for the solution of the most difficult Problems that the Understanding alone cannot attain”. (Inst1740eB 5.86). However, they may not be taken to be reality. Those philosophers who have been tempted to take their own ideas for truth, were “led (by) an ingenious and bold hypothesis, which has some initial probability, (that) leads human pride to believe it, the mind applauds itself for having found these subtle principles", "Most great men who have made systems provide us with examples of this failing. These are great ships carried by the currents; they make the most beautiful maneuvers in the world, but the current carries them away” (Inst1740eZ preface VIII).
3.3 Du Châtelet’s and Kant’s Renewal of Philosophy
Du Châtelet’s claim to have renewed philosophy must be taken seriously. At the same time her claim offers important content for rethinking the German philosophical development from the rationalists to Kant. If we include Du Châtelet’s epistemology, also Eberhard’s reference to Du Châtelet must be taken seriously.
Du Châtelet has carried out her program, to overcome the “obscure” and “shrouded” metaphysics of her precursors. She claims to know how to penetrate to the origin of phenomena, and she claims to be able to understand how we shape the things in the world in our mind: “voilá l’origine de toutes les propriétés” (Inst1740eB 5.85), while these great men “could not help but lose themselves in labyrinths of errors from which they could find no way out” (Inst1740 5.87).
Whoever reads the text from Du Châtelet must be stunned how many crucial concepts have echoes in Kant. Finally, it is clear that both are rooted in the philosophy of Leibniz and Wolff. Thus, the Kant-Eberhard controversy adds new material to the Kant as well as to the Du Châtelet research. Du Châtelet’s Institutions are part of this development of German rationalism and transcendental philosophy. We need a new reading of Du Châtelet and Kant that promises new insights on what is known as the transcendental (or Copernican) turn in the history of philosophy.
Similarities are due to the common sources, no doubt, so in both we see Wolff;.35Kant’s reference to the Copernican turn finds a literal  basic in Du Châtelet,36 and Du Châtelet’s imaginary beings and their use in mathematics are also important topics that must be investigated further on the basis of the results presented here.37 Kant’s insisting that there is no thing in itself to be encountered as “for it is just this subjective constitution that determines its form as appearance” reformulates Du Châtelet’s formation of the Being that the “originates” its world of appearances.38

When Kant compares Leibniz and Locke, again it is as if he refers to her insights.39There is a lot more to be found when Kant and Du Châtelet research are finally connected and there are many reasons for doing precisely this.
Du Châtelet claims to renew philosophy. She expresses this no less clearly than Kant did many years later. She demanded to overcome the previous philosophy as she claimed to be able to determine the weakness of their philosophy. The great men who took their fictions for reality are lectured by her. And she flatters herself that she has resolved their problems and transformed them into a new way of thinking.
The fact of Eberhard’s quote of paragraph 8.154 from Du Châtelet Institutions does not seem arbitrary from that point of view.  It has a crucial significance for Eberhard’s interpretation of Leibniz and Wolff and therefore also for his denial of Kant’s philosophical innovation. Eberhard doubted that it was Kant who renewed philosophy. But Eberhard could not substantiate his assumption, as he was not willing to devote more attention to Du Châtelet. 
This paper should encourage and provoke research that brings Du Châtelet into the context of the philosophy of this epoch. It opens a new field of research, and it provides an interesting way to retrace the impact of Du Châtelet from then to today.
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Footnotes
1An earlier version of the first sections of this paper can be found in Émilie Du Châtelet und die deutsche Aufklärung (Hagengruber & Hecht, 2019, 173–195).

 

2See Kant’s first dissertation, Gedanken von der wahren Schätzung der lebendigen Kräfte und Beurtheilung der Beweise, deren sich Herr von Leibniz und andere Mechaniker in dieser Streitsache bedient haben, which refers to Du Châtelet in its second part: Untersuchung der Lehrsätze der Leibnizischen Partei von den Lebendigen Kräften, and else, 32, §§ 20 ff. He dedicates a part to her analysis of the living forces and the dispute with Mairan in his supplement, Kant, (1747, 130 ff).

 

3Ibid: «mais je suis persuadée que mes compatriotes gouteront cette façon précise … quand on aura soin de ne les point effrayer par les mots de lemmes, de théorèmes, et de démonstrations, qui nous semblent hors de leur sphère quand on les emploie hors de la géométrie».

 

4Both assumptions can be justified. Either he referred to her, but women philosophers have not been integrated into the historical research and thus have not been included in scholarly discussions, or Kant suppressed to name Du Châtelet, see Winter (2019).

 

5Über eine Entdeckung, nach der alle neue Kritik der reinen Vernunft durch eine ältere entbehrlich gemacht werden soll (Kant, 1998, 111–187). Allison provides an English translation: On a Discovery According to which Any New Critique of Pure Reason Has Been Made Superfluous by an Earlier One (Allison 1973, 103–161).

 

6The German text (A 44): "Die Leibniz-Wolffische Philosophie hat daher den Untersuchungen über die Natur und den Ursprung unserer Erkenntnisse einen ganz unrechten Gesichtspunkt angewiesen, indem sie den Unterschied der Sinnlichkeit vom Intellectuellen blos als logisch betrachtete, da er offenbar transcendental ist und nicht blos die Form der Deutlichkeit oder Undeutlichkeit, sondern den Ursprung und den Inhalt derselben betrifft, so dass wir durch die erstere die Beschaffenheit der Dinge an sich selbst nicht blos undeutlich, sondern gar nicht erkennen, und so bald wir unsere subjective Beschaffenheit wegnehmen, das vorgestellte Objekt mit den Eigenschaften, die ihm die sinnliche Anschauung beilegte, überall nirgend anzutreffen ist, noch angetroffen werden kann, indem eben diese subjective Beschaffenheit die Form desselben als Erscheinung bestimmt".

 

7“Die Gegenstände des Verstandes sind unbildliche, der Sinnlichkeit hingegen bildliche Gegenstände” Eberhard (1998, 61). See Allision (1973) on the problem of how to translate this.

 

8“Es ist wahr, Leibniz, Wolff und Baumgarten haben geglaubt, es sei allen unbildlichen und allgemeinen Ideen gemein, dass sie nur durch deutliche Erkenntnis, sowie allen bildlichen und allen Ideen des Einzelnen, dass sie dem menschlichen Verstande nur durch undeutliche Erkenntnis möglich sind, und das hat diese Weltweisen ohne Zweifel bewogen, den Verstand durch das Vermögen zu definieren, sich die Sachen deutlich vorzustellen. Man würde sie hierüber am überzeugendsten rechtfertigen können, wenn es sich zeigen ließe, dass für den menschlichen Verstand alle deutliche Erkenntnis keine andere, als allgemeine und unbildliche sein kann; und ich glaube, dass das nicht möglich ist.” (Eberhard, 1998, 62).

 

9“Es ist unbegründet, dass die Leibniz-Wolffsche Philosophie alles Erscheinungen nennt, was bloß undeutlich oder verworren vorgestellt wird. Sie setzt ausdrücklich hinzu, was durch die Sinne undeutlich oder verworren vorgestellt wird” (Eberhard, 1998, 65).

 

10Eberhard quotes from Du Châtelet Institutions physiques second edition and according to page 179.

 

11“Denn Bilder sind Vorstellungen des Zusammengesetzten; dergleichen Vorstellungen des Zusammengesetzten aber sind die Empfindungen” Eberhard in Kant 1998, 66, quoting from Wolff, Psychologia rationalis § 85 und 83.

 

12Du Châtelet has been rarely payed attention to in this research. Manfred Gawlina, one of the few to do so, however denies any importance of the Du Châtelet quote in Eberhard’s critique. According to him, it only delivers another “very external proof and reinforcement” of Eberhard’s arguments and is fully serving his interpretation (1996, 97). If that were the case and the meaning the same, why would Eberhard have needed to quote Du Châtelet at all? 

 

13… an ingenious and bold hypothesis, which has some initial probability, leads human pride to believe it, the mind applauds itself for having found these subtle principles, and next uses all its sagacity to defend them. Most great men who have made systems provide us with examples of this failing. These are great ships carried by the currents; they make the most beautiful manoeuvres in the world, but the current carries them away (Inst1740eZ preface VIII, see also X).

 

14. See the Saint Petersburg texts  https://historyofwomenphilosophers/stp/ and the Genesis of the variants of the Institutions from 1737 - 1742, https://historyofwomenphilosophers.org/dcpm. 

 

15This chapter includes their reckoning with the Newtonians, that is the “moderns” and the Rationaliststs (Hagengruber, 2011, 13–25). Du Châtelet argues against “scholastic voidness” of the principle-driven rationalists and rebuts the claim of those who deny the application of principles to knowledge aquisition. Where the one misuse principles to draft a world beyond experience the other “fall into the opposite excess” (Inst1740 4.55, Hagengruber, 2011,17).

 

16See here Inst1740 7.132. Her irony was also lauded by Kant in his dissertation on the living forces: she is “ridendo dicere verum”, see Kant 1747 I, 133.

 

17see Hagengruber, 2011, 16–25. John Locke is criticised in various chapters of the Institutions. Given Du Châtelet’s strong relationship to Voltaire, and their cooperation on several writings, this distancing is remarkable and is one of the causes, I see for her undertaking to write a book on physics on her own. (Hagengruber, 2011, 8–13). It is speaking that the Institutions were ready for print with the allowance of the censor in September 1738, that is, in same year as Voltaire’s Elements de la philosophie de Neuton was published. Du Châtelet’s critique of the philosophy of “seeing and smelling” starts with her critique in the Mandeville Commentary (2020) which is dated in 1735 and lasts throughout her work.

 

18“The principle of contradiction has always been used in philosophy. Aristotle, and after him all philosophers used it, and Descartes used it in his philosophy to prove that we exist” (Inst1740eZ I, 7). It is remarkable that she includes this argument also in the index. Her argument why the Pyrrhonists agree to this principle, see (Inst1742, preface IV).

 

19Leibniz already makes the same attribution (e.g., in the Clarke correspondence), and also mentions Plato, Pythagoras, etc. I due this hint to Aaron Wells.

 

20“We lack a system of calculation for metaphysics similar to that which has been found for mathematics, by means of which, with the aid of certain givens, one arrives at knowledge of unknowns. Perhaps some genius will one day find this system. M. Leibniz gave this much thought; he had ideas on this, which he unfortunately never communicated to anyone, but even if it could be invented, it seems that there are some unknowns for which no equation could ever be found. Metaphysics contains two types of things: the first, that which all people who make good use of their mind, can know; and the second, which is the most extensive, that which they will never know.” (1740eZ Preface XII).

 

21“Some lay a stone there, while others build whole wings, but all must work on the solid foundations that have been laid for this edifice in the last century, by means of geometry and observations; still others survey the plan of the building, and I, among them. 1740 eZ Preface XI. In this work, I have not aimed at flaunting my intelligence, but at being right” (Inst1740e/preface XI).

 

22The paragraphs cited in the text are references from Du Châtelet.

 

23The paragraph is not only of crucial importance for us to understand her critique of Leibniz, but in general to understand why she reputes a systematic way of deductive philosophy as it was developed by Wolff after Leibniz.

 

24Du Châtelet puts space in first place, time in second place; in doing so, she does not follow Wolff; Kant adheres to Du Châtelets order. See also Efferz (2018).

 

25The inspiration for this comes from Wolff “in genere illa extra se invicem repesentamus, quae tanquam a se invicem distincta percipimus”; this also applies for Kant, see A 23/B 39, and Brandt 1991.

 

26See Kant (CE A 104): “outside of our cognition we have nothing that we could set over against this cognition as corresponding to it”. See Willaschek (1997): What is space and time? Kant responds by sketching four possible answers, namely, the positions of Newton, Descartes and Leibniz and the fourth is to claim that space and time are determinations that … (1) Space is not an empirical concept that has been drawn from outer experiences… as in order … to represent them as outside one another, thus not different but I different places, the representation of space must already be their ground … (2) one can never represent that there is no space, though one can think that there are no objects to be encountered in it; (3) the apodictic certainty of all geometric principles and their construction is grounded in this a prior necessity,… - and (4), space is not a discursive, or concept of relations, but a pure intuition, as many spaces are all part of the same unique space … (CE A 24/25).

 

27I do not open a discussion here on the problem, crucial for Kant research, of the subjectivity and/or objectivity of space, though this has to be an object of further investigation. See: Baum (1991) and Guyer (1987, 362–368).

 

28For more on the subjectivity and/or objectivity of space, see: Baum (1991) and Guyer (1987, 362–368).).

 

29Du Châtelet refers to her chapter on hypotheses in this quote in 7.134: “true causes and natural effects are so often far from the principles we rely on” (Inst1740eZ 4.53).

 

30.

 

31See again Du Châtelets remarks in preface VIII, footnote 13.

 

32“Our mind thus has the power of forming, by abstraction, imaginary Beings that contain only the determinations we want to examine, and of excluding from these Beings all other determinations by means of which they can be conceived in another manner. This way of meditation is very useful, for the imagination rescues the Understanding and helps it contemplate its idea, provided only that we take care that the imagination does not mislead us. For imaginary notions, which are infinitely helpful in the search for truths that depend on determinations (which constitute these Beings that the imagination has formed), become very dangerous when we take them for realities (Inst1740eB 5.86).

 

33Thus, when we want to measure a distance, we can represent it to ourselves as a Line with neither width nor thickness, and without any internal determination. Similarly, we can consider a width, an extension, without thickness when we do not want to consider the rest. Provided that we do not imagine that there exists anything resembling these abstractions of our mind, these fictions help in finding new truths and new relations, for our mind rarely has enough force to contemplate that which is Abstract in the Concrete without being distracted by the multiplicity of things that it must represent to itself. Also for all of the Sciences, and especially Mathematics, are they not full of these sorts of fictions which are one of the greatest secrets of the art of invention, and one of the greatest resources for the solution of the most difficult Problems that the Understanding alone often cannot attain? Thus, we must resign ourselves to using these imaginary notions whenever we can substitute them in place of real notions without prejudicing truth, just as we use Ptolemy’s system to resolve many Problems of Astronomy where the solution becomes much more difficult when using Copernicus’s system, because we can in these instances substitute one hypothesis for the other without damaging the truth. (1740eB 5.86); Wells shows that similar ideas can be found in the Port-Royal Logic (2021).

 

34See Kant KrV A 38–40, here 38 f: “Raum und Zeit sind demnach zwei Erkenntnisquellen, aus denen a priori verschiedene synthetische Erkenntnisse geschöpft werden können, wie vornehmlich die reine Mathematik in Ansehung der Erkenntnisse vom Raume und dessen Verhältnissen ein glänzendes Beispiel gibt”.

 

35(Wolff 1730, Ontologia § 544, acc. Brandt 2011; compare Kant 1968 KrV A23).

 

36“This would be just like the first thoughts of Copernicus, who, when he did not make good progress in the explanation of the celestial motions if he assumed that the entire celestial host revolves around the observer, tried to see if he might not have greater success if he made the observer revolve and left the stars at rest “ (Kant CE B XVI).

 

37Compare (Kant 1968 KrV A 38–40).

 

38Compare (Kant 1998 CE A44/B61).

 

39“Leibniz intellectualized the appearances, just as Locke totally sensitized the concepts of understanding … each of these great men holds on only to one of them”. (Kant 1998 CE A 271/B 327)

 



© The Author(s), under exclusive license to Springer Nature Switzerland AG 2022
R. E. Hagengruber (ed.)Époque ÉmilienneWomen in the History of Philosophy and Sciences11https://doi.org/10.1007/978-3-030-89921-9_4

4. The Significance of Du Châtelet’s Proof of the Parallelogram of Forces

Katherine Dunlop1  
(1)University of Texas, Austin, TX, USA

 

 
Katherine Dunlop
Email: kdunlop@utexas.edu



Abstract
My aim in this paper is to show the historical importance of Émilie Du Châtelet's proof of the parallelogram rule for composition of forces. Du Châtelet's argument follows earlier, dynamical models (which proceed by relating forces to motions), but also anticipates rigorous proofs from absolutely general first principles. In particular, Du Châtelet's proof prefigures Kant's justification of the parallelogram rule for composition of motions, given in “Metaphysical Foundations of Natural Science”. Both Du Châtelet and Kant base their proofs on the general thesis that any rectilinear trajectory can be considered as a “relative space”.
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The parallelogram rule states that the result of composing two directed quantities (those which vectors are apt to represent) is the same, in direction and magnitude, as the diagonal of a parallelogram, any two adjacent sides of which are equal in direction and magnitude to the two quantities. Eighteenth- and nineteenth- century treatises on mechanics frequently include proofs that forces compose according to the parallelogram rule. Since the rule is basic to vector algebra, and its application thus requires no justification when the quantities are represented vectorially, these proofs have met with some derision, but also with serious scholarly attention.1 I have yet to find mention of Du Châtelet’s proof, in Institutions de physique (Inst1740), in historical studies of the rule’s justification. The considerations I present in this paper show the interest and importance of Du Châtelet’s proof for this history.
The history of modern arguments for the parallelogram rule for forces is standardly divided into several periods. In the first period, the rule was considered in the context of statics—specifically as a means to finding the tension of two inclined ropes supporting a weight—as by Simon Stevin, for example. In the second, the rule was formulated for forces conceived in relation to motion, i.e., dynamically; to this period belongs the work of Isaac Newton and Pierre Varignon. The third period, which began with a 1726 essay by Daniel Bernoulli, is marked by the ambition to provide a “rigorous” proof (from irrefragable first principles), and by explicit consideration of whether the rule’s justification belongs to statics or dynamics. Controversy regarding the latter issue erupted at the end of the eighteenth century, and continued into the nineteenth (Lange, 2011).
Du Châtelet’s proof is of interest partly for how it straddles the second and third periods. As I show in Sect. 4.1, Du Châtelet follows Newton and Varignon in justifying the parallelogram rule for forces by the same kind of argument that was long used to establish it for motions. At the same time, her presentation reveals more clearly than theirs how the argument works. What chiefly distinguishes Du Châtelet’s proof, however, is that it is given within a foundational treatise that begins with first principles of all knowledge and ranges over such philosophical issues as the nature of space and time (as I explain in Sect. 4.3). Accordingly, the reasoning Du Châtelet offers in support of the parallelogram rule can be traced back to her theories of space and motion, and ultimately to the principle of sufficient reason, which puts her in company with Bernoulli (whose argument I discuss in Sect. 4.2).
Du Châtelet’s proof is also of interest because it prefigures Kant’s argument, in the Metaphysical Foundations of Natural Science (1786), that for two motions to be composed, one of them must be represented as taking place in “absolute” space and the other, in a “relative” space that moves with respect to the first motion’s trajectory. In particular, such a framework must be employed to “construct” the operation of composition with full mathematical rigor. On account of this similarity, Du Châtelet’s proof also deserves inclusion in studies of the background to Kant’s work.2 I make a case for its importance in Sects. 4.4 and 4.5 by comparing Du Châtelet’s treatment of the parallelogram rule in (Inst1740) with those of Jean le Rond d’Alembert and by Johann Heinrich Lambert in their own foundational treatises. What is distinctive to Du Châtelet’s discussion—and becomes prominent in Kant’s—is the general thesis that any rectilinear trajectory may be considered as a relative space (thus as capable of moving with respect to a more inclusive frame of reference, itself considered “absolute”).
4.1 Newton and Varignon’s Arguments as Context for Du Châtelet’s
Like Kant, Du Châtelet arrives at this thesis by rejecting Newtonian absolute space. In this respect, Du Châtelet’s treatment of the parallelogram rule illustrates how she upholds the elements of Newton’s theory of motion while remedying what she sees as defects in its metaphysical foundation. For there are clear similarities between Du Châtelet’s proof and those given by Newton, in Principia, and Varignon, in Nouvelle mécanique.3

Newton proves the parallelogram rule as Corollary 1 to his “Axioms, or Laws of Motion”, explicitly appealing to his first two Laws to show that a body “acted on by two forces acting jointly will describe the diagonal of a parallelogram in the same time in which it would describe the sides if the forces were acting separately” (Newton, 1999, 417). Du Châtelet likewise sets out to “determine which line a body [moved by two forces] will describe in its motion” (Inst1740eB 12.274). Her solution to this problem does not explicitly appeal to her own “general Laws of Motion”. But the solution rests on the fundamental claim that a body moved by two forces “will obey these two forces according to the quantity of their action upon it” (§273). This claim is itself justified by Du Châtelet’s Second Law (concerning the proportionality of force to change of motion), as is clear from §288 later in the chapter.4 §288 begins Du Châtelet’s treatment of curvilinear motion as a composed motion, which also seems to signal Newton’s importance as an antecedent. For it prefigures Newton’s approximation of orbital trajectories by polygons in which each side is the diagonal of a parallelogram (Prop. 1 of Book I, Principia).
Comparing Du Châtelet’s proof with Newton’s, we find a superficial difference which, I contend, overlays a deeper similarity. In Du Châtelet’s proof, the two given displacements are represented by sides AB and AC of parallelogram ABDC (Fig. 4.1). These lines are supposed divided into equal segments, marked by endpoints F, H, K, … lying on AB and e, g, i, … lying on AC. Then a series of parallelograms AFEe, AHGg, AKIi, etc. nested within ABDC is constructed by supposing that A “traverses the divisions of the line AC” while the line AC itself “runs [coule] parallel to itself the length of the line AB” (Inst1740eB 12.274). Thus, in the first stage of this construction, “in the same time during which the body A traverses the space Ae along the line AC, the line AC traverses space AF along the line AB”. The body A will thus be found at a point, E, at which a line parallel to AB running from e to the base (BD) of ABDC intersects line AC, now displaced so that its endpoint A coincides with F. In virtue of the proportionality between Ae and BD and between AF and DC, E lies on the diagonal of ABDC. Since the same reasoning applies for every “moment” of the duration of the action of the forces directed along AB and AC, the body’s path coincides with the diagonal ABDC. The claim that the body is found on the diagonal at the end of a particular stage of the construction might seem to beg the question. But the strategy of considering where it is found at each “moment” is effective insofar as the problem is to determine the path on which the body moves, rather than where it ends up. The argument assumes that the forces directed along AB and AC do not interfere with each other, so that each has its full effect of displacing the body by a specified distance in the given direction. This assumption guarantees that the body will be at D at the end of the entire period of action (and similarly at E at the end of the first “moment”).[image: ]
Fig. 4.1Institutions de physique, Gabrielle-Émilie Le Tonnelier de Breteuil Du Châtelet


Newton’s proof contains no such construction, because it does not follow the same strategy. The deeper similarity, however, is that both Newton and Du Châtelet seek to establish the parallelogram rule for forces by the same reasoning that long ago established it for motions, specifically by appealing to a principle of proportionality between force and change in motion. An ancient Greek text titled Mechanical Problems (attributed to Aristotle until the nineteenth century) shows that given two displacements of a body that stand to one another “in any fixed proportion”, the displacement “resulting” from them “must necessarily be a straight line, and this line is the diagonal of the figure, made by the lines drawn in this proportion”. In the proof, the two given displacements are represented by sides AB and AC of parallelogram ABGC; points D and E lie on segments AB and AC, respectively, and DF is drawn parallel to AE while EF is drawn parallel to AD, to create a parallelogram ADFE within ABGC. The argument runs as follows:[L]et A be brought to B, and the line AB brought down to CG. Again, let A be brought to D and the line AB to E; then if the proportion of the two displacements be maintained, AD must necessarily have the same proportion to AE as AB to AC. Therefore the small parallelogram [ADFE] is similar to the greater [ABGC], and their diagonal is the same, so that A will be at F. In the same way it can be shown, at whatever points the displacement be arrested, that the point A will in all cases be on the diagonal […] (Aristotle, 1984, 2:1301).



In contrast to Du Châtelet, Newton does not recapitulate the exact manner in which the result is proved for motions. But his proof has likewise been held to rely crucially on the Second Law, relating motions to forces, to show that the rule is also valid for forces (see Benvenuto, 1985 and Lange, 2011).
Varignon’s result resembles Newton’s with respect to its content and its place in the deductive edifice. As Newton proves the rule as the first “Corollary” to his “Axioms”, Varignon proves, as the first “Lemma” following the “Definitions”, “Axioms”, and “Postulates”, that the object (which he considers as a point rather than a body) will traverse the diagonal of the parallelogram in the same time it would take to traverse the sides (Varignon, 1725, 13). But Varignon’s proof is more similar to Du Châtelet’s in its method and in its reliance on a principle that Varignon uses alongside, but does not include among, his Axioms. In his “Proof”, Varignon speaks of “the line AB” (side of the parallelogram ABCD) as traversing a segment AK of the side AC, so that AB “arrives at” (i.e., coincides with) a line KH, between and parallel to AB and CD. He uses his seventh Axiom—which asserts the proportionality of distances covered (at the same time) to the speeds of bodies traversing them in uniform motion—to conclude that in the time that AB traverses the length of AK, the point originally at A will have reached a point on the diagonal of the parallelogram, namely the point at which the diagonal intersects KH. Varignon then argues that because this point on the diagonal was “taken indeterminately”, “at any [quleque] point at which the moveable line AB intersects this diagonal, the moveable point A will be [located] there in every case [toujours]” (Varignon, 1725, 14). At the conclusion of his proof, Varignon remarks in a “Scholium” that a point moved along the length of a line that itself also moves is “a thing frequently assumed by Geometers for the generation of curved lines”,5 and can easily be conceived, by imagining a moving body shrinking down to a point (ibid.).
Varignon’s explanation of what geometers “frequently assume” (and he accordingly takes to be possible) might have aided contemporary readers in understanding the sort of argument for which the Mechanical Problems provides a model. An important development in the history of geometrical thought is the increasing importance placed on the definition of objects in terms of kinematic constructive procedures, or “generation by motion”, in the early modern period. An early modern reader might well have understood the Mechanical Problems’ demand to “Let A be brought to B” in terms of the motion toward B by point A, by which the line AB is first generated. It would then have been unclear how the length AB, and thus the proportionality between AB and AC, is preserved through motion along the axis AC. Varignon’s remark makes clear that even when AB, AC, and AD are considered as “displacements” rather than motions under force, and hence as arising from operations of geometrical construction, there is precedent within geometry itself to treat the motion of A “towards B” as taking place on a line that itself moves (and so is not constructed by that very motion). I will argue that Du Châtelet’s discussion makes even clearer that the path of a body can always be considered both as generated by motion, and as itself subject to determination of its state of motion (i.e. whether moving or at rest).
4.2 Daniel Bernoulli: Deriving the Parallelogram Rule from the Principle of Sufficient Reason
In the respects so far considered, the Principia and Nouvelle mécanique are more obvious antecedents for Du Châtelet’s proof than Bernoulli’s “Examen principiorum mechanicae”. In contrast to Varignon, Newton, and Du Châtelet, Bernoulli argues separately that the resultant of two forces is equal in magnitude to the diagonal of the parallelogram of which their vectorial representations (as we would put it) are sides, and that it has the same direction as the diagonal. And in contrast to Newton and Du Châtelet, Bernoulli claims explicitly that the composition and resolution of forces belong to (as a sufficient basis for) “that part of mechanics which deals with the equilibrium of powers”, i.e., statics, while the principle that “increases of velocity are proportional to forces with respect to time elements” stands apart as the foundation for “the second part of mechanics, the one that deals with the motion of bodies” (quoted as translated in Benvenuto, 1991, 118). Bernoulli thus cannot follow the strategy of showing the parallelogram rule to be valid for forces by assuming its application to motion and a principle of proportionality between force and change in motion. He instead argues by induction on the measure of the angle formed by the forces subject to composition, which has no role in Du Châtelet’s reasoning. Most importantly for the subsequent history of arguments for the rule, the relationships Bernoulli sets up between the sought quantity (the magnitude of the resultant force) and the given ones make it possible to determine the resultant force by solving a functional equation (cf. Dhombres, 1984).6

But there are important similarities, at a more general level, between Bernoulli’s approach and Du Châtelet’s. We should first note that Du Châtelet undoubtedly had access to Bernoulli’s “Examen”. It appeared in the inaugural volume of the proceedings of the St. Petersburg Academy, together with an essay by Jacob Hermann on forces vives which Du Châtelet cites (Inst1740eZ 21.577). Nothing in my argument, however, depends on whether Bernoulli actually influenced Du Châtelet. It suffices if they independently took up similar projects, in the context of a shared background. Bernoulli’s argument and Du Châtelet’s are structured similarly in that they consider various cases of the composition of forces, proceeding from forces that are in the same direction, to those that are opposed (Bernoulli, 1986, 126), to those that are perpendicular to one another, and finally to those that are “oblique to one another” (Inst1740eB 12.272). The most important commonality between their treatments, however, is their concern to embed proofs of physical principles within a deductive structure that is ultimately founded on (broadly Leibnizian) metaphysics.
Bernoulli’s “Examen” is taken as a starting point for the third period (of modern arguments for the parallelogram rule) precisely because it was the first to explicitly construe the rule as a necessary truth. Its first section contrasts statics and dynamics (the “first” and “second” parts of mechanics) in respect of their alethic modality, which derives from their founding principles. Bernoulli argues that the principle that increases of velocity are proportional to forces with respect to time elements is contingent, and therefore so are all the propositions of dynamics (which are founded on this principle in combination with that of the composition and resolution of forces). He observes that the principle of composition and resolution of forces has only ever been proved as a consequence of that of the composition of motions. While “that mode of demonstration has been accepted by eminent figures such as Newton and Varignon”, it is not at all as rigorous as geometry (Bernoulli, 1986, 120; my translation); because it depends on the proportionality of force increments to velocities, it gives the principle of composition and resolution of forces the status of a merely contingent truth. Bernoulli’s project is to find “a strictly geometrical demonstration” of the principle, so that “the theorems of statics are no less true by necessity than are geometrical ones” (quoted as translated in Benvenuto, 1991, 118).
The justification Bernoulli supplies would have been of particular interest to Du Châtelet (if she read it) because, despite Bernoulli’s description of it as “strictly geometrical”, it explicitly appeals to metaphysics, namely to the principle of sufficient reason.
Bernoulli’s proof begins with a single definition stating that two forces [potentiae] are “equivalent” if they draw [trahunt] a point in the same direction and with the same absolute value (literally, “with the same force [vis]”; Bernoulli, 1986, 126). He then asserts three postulates or “Hypotheses”. The first licenses the substitution of equivalent forces for each other; the second states that two forces in the same direction are equivalent to a “simple” force that is equal to their sum, and two forces in directly opposed directions are equivalent to a simple force equal to their difference; the third states that a single force equivalent to two equal forces is “equally inclined” with respect to both, i.e., that its direction bisects the angle formed by them. The justification for the argument as a whole presumably rests on these postulates, since Bernoulli repeatedly appeals to them at crucial junctures. The postulates themselves, however, are grounded on the principle of sufficient reason, at least in part. Bernoulli claims that the equivalence between two oppositely directed forces and their difference “asserts nothing other than” that two equal and opposed forces are in equilibrium, for “there is no reason why one should prevail over the other”, and that the third hypothesis follows from the same “metaphysical axiom”. As we will soon see, the principle of sufficient reason can also be taken to ground the first postulate.
In using this instance of the principle of sufficient reason to prove the parallelogram rule with “geometrical necessity”, Bernoulli appears to depart from Leibniz (for whom the principle of sufficient reason is the basis of contingent truths, and the principle of contradiction, that of necessary truths).
4.3 Du Châtelet’s Distinction Between Absolute and Relative Motion and Space
In (Inst1740), Du Châtelet takes the orthodox Leibnizian position that all contingent truths are based on the principle of sufficient reason, which is thus “neither less fundamental nor less universal than [the principle] of contradiction” (§8). Implicit in her discussion are several ways in which physical doctrine depends on the principle.
In Chap. 2 (“On the Principles of Our Knowledge”), in which the principle is first introduced, Du Châtelet focuses on the law of continuity that is implied by it. As “one of the most fruitful [principles] in physics” (§13), this law makes it possible to “find and demonstrate the true laws of motion” (§14); in particular, it shows the falsity of Descartes’s laws. The law of continuity also “proves that there are no perfectly hard bodies in the universe” (§15). In Chaps. 8–10, however, Du Châtelet uses the principle of sufficient reason to establish further properties of body,7 without appealing to the law of continuity. And in Chap. 12, Du Châtelet derives her own laws of motion from the principle (§229; §259), again without appealing to that law.
More generally, in physical reasoning and calculation the principle of sufficient reason guarantees the intersubstitutability of elements that do not differ with respect to a physical property. In Du Châtelet’s words, without the principle “there would not be identical things,”[…] for two things are identical when one can substitute one for the other without any change to the properties which are being considered. This definition is accepted by everyone. Thus, for example, if I have a ball made of stone, and a ball of lead, and I am able to put one in place of the other in the basin of a pair of scales without the balance changing. I say that the weight of these balls is identical, that it is the same, and that they are identical in terms of weight. Yet [if] something could happen without a sufficient reason, [then] I would be unable to [apply the definition to the weight of the balls], since a change could happen, for no reason at all, in one without the other; and, consequently, their weights would no longer be identical. (Inst1740eZ 1.8).



Clearly, Bernoulli’s first postulate could be derived from the principle of sufficient reason by a similar argument.
Of special importance for Du Châtelet’s proof of the parallelogram rule is her use of the principle of sufficient reason in Chap. 6, “On Space”. Du Châtelet begins the chapter by declaring that the “question of the nature of space” is not only one of the most famous, but also “one of the most essential because of its influence on the most important truths of physics and metaphysics” (§72). After briefly surveying ancient and early modern views of the nature of space, Du Châtelet argues that according to the principle of sufficient reason, absolute space must be “banished from the universe”, for otherwise no reason could be given for the place of the universe in space and the limit of the extension of things (§74). Recognizing that location (and with it place), motion, and rest are “ordinarily” (§89) distinguished into absolute and relative varieties, and obliged to “banish” absolute space, Du Châtelet instead formulates these distinctions with respect to surrounding bodies “considered as immobile”. Her account of the distinction between absolute and relative location is illustrative. Du Châtelet defines absolute location as “the one that suits a being insofar as we consider its manner of existing with the entire universe considered as immobile”, and relative location as “its manner of coexisting with some particular beings” (§89).
The immediately following example anticipates the application of the absolute/relative distinction to motion:Thus, we can conceive of change of absolute location without change of relative location; this happens when a certain quantity of beings change their absolute location without changing their situation with respect to one another, such as a man who sails on a boat, for example. For if neither this man, nor anything on the boat, moves while the boat travels away from the shore, the relative location of this man and of everything that is on this boat does not change at all; but their absolute location changes at each moment, because all the parts of this boat equally change their manner of existing with respect to the shore which we regard as immobile. However, if this man walks on the boat, he changes his relative location and his absolute location at the same time. (Inst1740eB 5.89).



In this example, absolute location is in fact determined with respect to, not “the entire universe considered as immobile”, but a more limited surrounding environment (the shore). This appears to be Du Châtelet’s considered view of the application of the absolute/relative distinction in general, since her definitions of absolute motion and rest make no reference to the “entire universe”:Absolute motion is the successive relationship of a body to different bodies considered as immobile… (Inst1740eB 11.213).
Absolute rest is the permanence of a body in the same absolute place, this is to say, the continuation of the same relationships of the body being considered to the bodies that surround it, considered as immobile. (Inst1740eZ 11.222).



Insofar as the application of the absolute/relative distinction does not require consideration of the “entire universe”, motion (or rest) that is absolute with respect to a certain surrounding environment can be relative with respect to a more inclusive setting, in which that environment itself is taken to move. (In contemporary terms, the point is just that a material spatial reference frame, taken as stationary, can itself be considered to move within a more inclusive frame.) Although Du Châtelet does not explicitly point out this relativity in the application of her absolute/relative distinction, it can be gathered from her examples. Du Châtelet gives the example of a stone thrown in a moving ship that moves “in a direction contrary to that in which the ship goes, but at a speed equal to that at which it is carried” (§218). To an observer on the ship, the stone will appear to have a “motion relative to itself” (that is, according to Du Châtelet’s definition in §215, to change its relationship to the bodies with which it is transported in “a common relative motion”) in the direction in which it was thrown. To an observer on the shore, the stone will appear to be “in absolute rest, in relationship to its horizontal direction”. But the “absolute place” with respect to which the stone is at rest is itself in motion, for as Du Châtelet remarks two pages later, “no body on earth is in absolute rest, since the earth constantly changes its relationship to all the bodies around it” (§224).
Shortly after giving these definitions of absolute space and motion (in Chap. 12, “Of Motion and of Rest in General, and of Simple Motion”), Du Châtelet identifies “the line described by [a] body during its motion” with “the space traversed” by the body (§237). In the context of her account of “spaces” (spatial reference frames, as we now understand them) as always either moving or at rest relative to more inclusive settings, this identification gives a warrant for treating the segment AC both as generated by the motion of a point, and as itself in motion.8 To be sure, a “space” defined in this way by a trajectory cannot be arbitrarily supposed to either move with a given speed or to remain at rest, unless the motion of the object is rectilinear and uniform. But these conditions are met in the case of the point moving in the direction of the parallelogram’s side. As Du Châtelet asserts, an object’s motion in a given direction is accelerated only in case “some new force” acts upon it “entirely or partially in the direction in which the body is already moving” (§§247-8), and no such force comes into consideration. Du Châtelet does not piece together her argument as I have done here, but the placement of this material just before the proof of the parallelogram rule (in Chap. 13, “Of Composite Motion”) suggests that it furnishes support for the proof.
It might seem obvious that a derivation of the parallelogram rule for forces that presumes its application to motions, in the context of a foundational work on physics, would consider the metaphysical status (as absolute or relative) of the motion by which the body’s path along one side of the parallelogram is made to coincide with the opposite side. But in fact, as I am about to show, one prominent mid-eighteenth-century treatment simply introduces the label “absolute” for the space with respect to which the motion occurs, without defining the term or justifying its use. Another discussion from this period explicitly argues that the sort of relativity considerations given by Du Châtelet cannot justify the derivation of the rule. Du Châtelet’s proof thus stands out as an antecedent for Kant’s argument in (1786), which crucially relies on such relativity considerations, as I show in Sect. 4.7.
4.4 d’Alembert’s Proof of the Parallelogram Rule in Traité de Dynamique
Between the publication of Du Châtelet’s (1740) and Kant’s (1786), some prominent discussions of the parallelogram rule questioned the legitimacy of supposing that the force directed along the side of the parallelogram that is conceived as moving continues to act in a specified manner, even as the line along which it acts is brought to approach the parallelogram’s opposite side. They indicated that to safeguard this assumption, this motion must be conceived as taking place in a specific way, or at least under certain conditions. In this paper’s final section, I argue that in his (1786), Kant shows how the conception of “absolute space” that he shares with Du Châtelet guarantees that the motion can be conceived under such conditions.
Jean le Rond d’Alembert’s proof of the parallelogram rule in (1743) has received special attention because, in that work, d’Alembert claims to have “reduced” the science of mechanics to the three principles of the force of inertia, equilibrium, and composition of motion. The principle of composition of motion is, namely, that “by which one determines the unique motion of a body that tends to move in different directions, with different speeds, at the same time” (d’Alembert, 1743, xij). D’Alembert understands composition as an operation on motions, rather than forces, because on his view we have no “distinct [nette] idea” what we mean in speaking of the “force” of a body in motion (xvij–xviij); accordingly, “the unique idea from which all the principles of mechanics should be derived [tirer], when one wants to prove them in the most distinct and precise fashion” is that of motion, “envisaged most simply and clearly”, that is in terms of the space traversed and the time of traversal (xvj).9

In d’Alembert’s formulation, the parallelogram rule is: “If any two powers act at the same time on a body or point A, to move it, one from A to B uniformly through a certain time, the other from A to C uniformly through the same time, and one constructs the parallelogram ABDC; … the body will traverse the diagonal AD uniformly, in the same time that it would have traversed AB or AC” (d’Alembert, 1743, 22). D’Alembert explains that the “usual” method of proving this proposition is “to imagine that a point A moves uniformly along [sur] a rule [regle] AB” with a certain velocity, while “in the same time the line or rule AB moves along [suivant] AC” with the velocity that the body possesses in the direction AC. In accordance with this supposition, “one proves very well [bien] that the mobile point A describes the diagonal AD”. However, the supposition rests on further assumptions that are not sufficiently justified. According to d’Alembert, “most of the common demonstrations of the proposition” make use of the supposition that the powers directed along AB and AC act on the body through the entire duration of its motion; this supposition serves, in particular, to justify ascribing motion along AC to the “line or rule”. D’Alembert finds the following flaw in this reasoning:[…] the hypothesis is that the body A tends to move at the first instant along AB and AC at the same time, and one asks what direction and speed it should have in virtue of the concourse of the two powers’ action. For as soon as it has taken an intermediate direction AD, the two tendencies toward AB and AC no longer exist; there is nothing more real than the tendency toward AD. (d’Alembert, 1743, 24–25).



D'Alembert thus supplies a novel argument, on which the conclusion is to follow whether the forces are supposed to act continuously through the duration of the motion, or only to act at the first instant.
D’Alembert begins by arguing that the “unknown line Ag” which is the path of body A must be straight and the body’s motion along this line must be uniform.10 The line Ag must also lie in the same plane as AB and AC, “since there is no reason for it to separate from this plane” further on either side (d’Alembert, 1743, 22). Key to d’Alembert’s reasoning is the supposition that “when the body arrives at any point g on this line”, two powers act on it, of which one tends to move the body “along gc parallel to AC” with the same speed it had at A in the direction AC, and “in the inverse sense”, and the other tends “to make it traverse the line go equal and parallel to AB, and in the inverse sense”, in the same time it would take to traverse AB (d’Alembert, 1743, 23). After arguing that on this supposition the body would be at rest at g, d’Alembert proposes that “we imagine that the body A which describes the line Ag is on a plane CLMH”, which glides along two coulisses KL and IM, both parallel to AC, so that all points g “describe lines gc equal and parallel to AC, in the same time that the body A would have described the line AC”. We are then to suppose that at the same time, the two coulisses “move, carrying the plane, parallel to AB and in the inverse sense, with a speed equal to that which the body A would have had in the direction AB”; consequently “all the points g of the plane will uniformly describe lines ga, equal and parallel to the diagonal AD” of parallelogram ABDC. On these suppositions, “the point g, in this state drawn [tire] continuously by four powers, in pairs contrary and equal, should remain at rest in absolute space”; and it follows that when the body arrives at a point g on the plane, “this point should be found at the place that the body occupied when it began to move” (d’Alembert, 1743, 24). D’Alembert concludes that the only way this is possible is if the line Ag falls on the diagonal AD. Thus, if gc = AC and go = AB, ga = AD, so the point g falls on point D, and point a falls on A.
Clearly, the introduction of the moving plane and coulisses makes it unnecessary to suppose that the forces being composed, those directed along AB and AC, continue to act throughout the motion. Yet at the same time, d’Alembert does little to explicate the notion of “absolute space” with respect to which point g of the plane is said to be at rest, so that it can be identified with the initial place of the body. (His proof has thus been criticized for “implicitly assum[ing] the relativity principle”; Darrigol, 2014, 32). In contrast to Du Châtelet’s (1740), d’Alembert’s (1743) does not take up the metaphysical and epistemological issues disputed by Leibniz and Newton. D’Alembert’s remarks on absoluteness are directed against the Cartesian view that extension and matter are identical, and claim only that “extension, considered simply as such”, without examining whether it is penetrable or not, could be the measure of the distance between one body and another, and its parts, “envisaged as fixed and immobile, could serve to judge of the rest or motion of bodies” (vj).
4.5 Johann Heinrich Lambert on the Insufficiency of “Phoronomical” Reasoning
While D’Alembert fails to engage the absolute/relative distinction (as understood by Newton and Leibniz), Johann Heinrich Lambert explicitly sets aside consideration of the body’s path in one direction as a relative space, specifically as moving with respect to the adjacent side of the parallelogram. Lambert does not figure as prominently in the history of mathematical physics as Varignon, Bernoulli, or d’Alembert, let alone Newton. But he is known for his contributions to photometry, hygrometry, and pyrometry, as well as his work on perspective geometry and his proof of the irrationality of π and e. In his own time, Lambert’s reputation was such that Kant spoke of him as “the greatest genius in Germany” (Kant, 1999, 81).
Lambert discusses the parallelogram rule in his “Fundamental Theory [Erste Grundlehre] of Statics”. His “Thoughts on the Principles [Grundsätze] of Equilibrium and Motion” (included in Lambert, 1770) is comprised of this “Fundamental Theory” and a similar foundational treatise on dynamics, jointly prefaced by some remarks on the necessity and certainty of mechanics. Lambert first observes that “one is generally of the opinion” that of all the sciences, mechanical ones most closely approach geometry (“where they are not thoroughly equal to it”) in “correctness, acuity, certainty, and evidence”. The question thus arises whether “the first principles of mechanics could not be proven as necessarily and a priori” as Euclid proves those of geometry (Lambert, 1770, 363). In particular, Lambert seeks to determine whether the theory of the lever and the composition of forces can be proved, and “the generation of motion by means of force can be put in order”, since the first two suffice as a basis for statics and the third, for dynamics (Lambert, 1770, 370).
Before embarking on this project, Lambert observes that mechanics would indisputably equal geometry in its “necessity, acuity, certainty, and evidence” if it “had to do only with those concepts and principles that are applied in geometry itself” (Lambert, 1770, 364). But “mechanics does not stop with these”:In geometry one considers motion without regard to anything other than the direction and the space traversed. This is not sufficient in mechanics. For the least that one must further take into account is the time and velocity. And if one stays with these four concepts, then a theory that extends beyond geometry can be established without any counterargument [Widerrede]. (Lambert, 1770, 364).



Lambert gives the name “Phoronomy” to this theory, “the first part of mechanics”.11 Phoronomy considers “the motion of a point in any arbitrary direction and [with any] velocity that one assumes and alters at will”. It is not necessary to consider “from where [the direction and velocity] arise if the motion in fact takes place”, for “one is here satisfied with the in itself wholly clear representation that in thought any point of the space can be transferred to any other in any arbitrary direction and [with any] velocity, more or less as in thought we traverse the border of a figure”. In terms of the relative/absolute distinction, to think of one point as “transferred to” another is to think of the latter as fixing an “absolute” spatial frame, with respect to which the former is specified to move. Indeed, Lambert asserts in a different context that to consider location (and change of location) “as ideal”, as in geometry, is to conceive of space “in itself” and thus as “so-called absolute space” (Lambert, 1771, 62).12 Yet to this extent phoronomy is “absolutely only ideal, just as is geometry, and in just the same sense, because everything in it has to do only with [mental] representations” (Lambert, 1771, 365).
Lambert will argue that because of its ideality, phoronomical consideration is of no use in proving the parallelogram rule for forces. I present Lambert’s reasoning in some detail, because Kant’s explicitly “phoronomical” proof of the parallelogram rule for motions in (1786) can be read as replying to it, specifically by offering a justification of phoronomical consideration that was also given by Du Châtelet.
Lambert claims that “most of the writings on statics to have so far appeared” make a beginning at proving the parallelogram rule for forces (Lambert, 1770, 449). In his scheme of lettering, the point at which the motion originates is C and the opposite vertex, the point reached at the conclusion of both motions, is A (Fig. 4.2). The other vertices, toward which the forces being composed are directed, are b and D or d.One posits, namely, two forces BC, DC, which push [drücken] the point C in directions BC, DC that are neither [in] the straight [line] nor opposed. Were now each force [acting] alone; then it would push along [fortdrücken] this point in just the same direction in which it acts on the point, accordingly CB [would push it along] toward b, CD toward D. But both forces exert their pressure [Druck] at the same time; thus it is not possible for the point to be moved in both directions at once, because otherwise it would have to be [in] two places at once. (Lambert, 1770, 449).
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Fig. 4.2Beyträge zum Gebrauche der Mathematik und deren Anwendung, Johann Heinrich Lambert



According to Lambert, “all of this is wholly evident”, but “what is to follow is an entirely different question”. For in fact, from the impossibility of the point’s moving in two directions at once, one could conclude that it necessarily stays at C. But this conclusion can be drawn only when the forces are equal and in opposite directions. The root of the difficulty is that “forces that act at the same time on one point cannot be thought each as acting by itself [wirkend für sich] if one has regard to the product of their actions” (Lambert, 1770, 450).To take as an example the easiest case, one posits that two equal forces are applied in the same [gleicher] direction and on the same point; this is as much as to say [so will dieses sagen] the sum of both, or a force equal to their sum, acts on the point. If one were, however, to consider each for itself, one could conclude that both together accomplish no more than one alone. For insofar as one of them pushes along [fortdrücken] the point, it leaves nothing more for the other to do. Or if one of them pushes along the point C as far as b, then the other pushes along the same [point] as far as b in any case, and it would thus follow that the point C comes to b in the same time, whether both forces or only one push it. (Lambert, 1771, 450).



Lambert concludes that to determine the forces’ combined result, the forces “must be regarded as already composite [zusammengesetzt] before they exert their pressure [den Drück äussern]”.
Lambert then observes that it has been assumed, as an aid in resolving this difficulty, that “the motion of the point C in both directions can be made comprehensible [begreiflich] if, while the point C moves toward b, one gives the same [point] and the entire line Cb a motion in the direction Cd”:[Assuming that the velocities of the lines Cb and Cd are proportional, then] surely it can be comprehended that the point b will coincide with [treffen] A in the same time in which C would arrive at b, if the same [point, viz. C] simply moved only in the direction Cb, and not at the same time also, with the line Cb, in the direction Cd. If both take place, however, then indisputably the point traverses the line AC. (Lambert, 1770, 451–2).



Lambert objects, however, that this “entire consideration” is “simply only phoronomical and ideal” (citing his earlier explication of “phoronomy”) “insofar as [dafern] one cannot show that one is entitled, from the composition of forces, to assume the motion of the line Cb, and the point C moving on it, in the direction Cd”. On his view it does not suffice to consider the motions merely “phoronomically”, that is apart from forces giving rise to them, because “one must not only give a motion to the line Cb, but also a motion in the direction Cd to the force CD itself, for otherwise it would not push [der Druck nicht äussern] in the direction Cd”.Thus, for example, if a ship moves along the line Cb and a gun [Flinte] is aimed in the direction Cd. Should one release [the trigger], then the bullet [Kugel] has indeed a double motion, as long as it is in the barrel [in dem Laufe]. For in the first instance it moves along the length of the gun’s barrel in the direction Cd; [it moves] as well together with the gun in the direction Cb. But both of these motions are only relative. One concludes correctly, however, that if the relative velocities are [as] Cd and Cb, the absolute velocity and at the same time the direction of the same [motion] is [as] CA. This would not be the case if the gun, through whose firing the bullet is given a motion in the direction Cd, were not itself moved along Cb. (Lambert, 1770, 452).



In the seventeenth and eighteenth centuries, following the work of Huygens, the ship was a canonical example of a material reference frame (as we would now call it) that is itself taken to move. In Lambert’s example, the motion of the ship is analogous to that of the line Cb. The conceit of the gun is introduced to show that the motion of such a frame relative to the axis Cd, which is all we are entitled to assume based on “phoronomical” consideration, is insufficient. Rather, what is thought to move must include the force CD, for the entire time that it pushes in the direction Cd; thus the bullet has a “double motion” only so long as it is in the gun’s barrel.
Lambert can thus be seen to agree with d’Alembert that the usual proofs of the parallelogram rule do not supply sufficient justification for assuming that each force continues to push the moving body or point in the specified directions through the entire time of the action. So the usual method of proof does not resolve the difficulty Lambert finds in considering both forces as acting. (Nor does d’Alembert’s proof resolve it. On Lambert’s view, the only sense in which the point g “remains at rest in absolute space” in d’Alembert’s proof is that the configuration to which it belongs is taken as stationary, like the axis Cd in Lambert’s proof. This notion of motion relative to “absolute space” is just the “ideal”, phoronomical notion that Lambert rejects as insufficient.).
Lambert argues that the problem cannot be avoided by considering only the solicitation to motion instead of the actual motion (Lambert, 1770, 453–4), and that the usual proofs of the parallelogram rule for forces face a further difficulty. It is not enough, he contends, to find the absolute velocity AC from the relative velocities CB and CD; “one must further assume that these velocities are in proportion to the forces” in order to conclude that “AC is not only the direction and velocity of the point C, but also at the same time the measure of the composed forces” (Lambert, 1770, 454).
Lambert’s explanation of why we are not entitled to assume this proportionality assumes that the parallelogram rule is to be proved within statics, and accordingly draws on earlier sections of the “Fundamental Theory of Statics”. Lambert first contends that the same proposition (presumably, of proportionality between force and velocity) is held to obtain in the case of equilibrium between three forces (Lambert, 1770, 455). I believe Lambert is referring specifically to the relationship between the two forces to be composed and a third, oppositely directed to their sum (that is, to the diagonal of the parallelogram), which holds them in equilibrium.13

Having thus set the problem of how forces compose in the context of an equilibrium between three forces, Lambert makes use of the argument he gave in his treatment of the lever. There, Lambert raised the question whether “in the case of equilibrium, in which all is at rest, the concept of motion can be laid at the ground; from where the rotation [of the lever]14 arises, and what sort of relationship the then-obtaining time, velocity, and traversed distance have with the forces that were previously in equilibrium”. In particular, the question is whether this concept “can be laid at the ground” of the result that “the velocity of the load [Last], and therefore also of the path or space traversed by it in a given time is always in proportion to the force, and conversely to the load itself” (Lambert, 1770, 413).
Lambert first argues, considering the rotation without reference to its cause, that the path and velocity of the load increase in proportion to the force, and are in inverse proportion to the load (Lambert, 1770, 413–4). He then observes that insofar as the question from whence the rotation arises (and what relation it has to the forces keeping each other in equilibrium) “remains wholly undecided [unerörert]”, one “can always say that, notwithstanding that the velocity of the load proportions itself [sich verhalten] directly to the force and inversely to the load itself, nonetheless [the velocity] arises neither from the force nor from the load” (Lambert, 1770, 414–5). For the force and the load “simply only stay in equilibrium, and therefore, [when] left to their own devices [sich selbst überlassen], remain at rest, and consequently neither an actual velocity, nor even a solicitation from which once could arise”, comes into consideration.Since this is wholly obvious of itself, one surely also sees that in order for a rotation to arise, there must be an imbalance [Ueberwucht], and thus one strengthens the force by some [finite], or even only by an infinitely small amount. Thereby the line now turns, but the velocities remain in proportion to the not-strengthened force, notwithstanding that they arise not from it, rather simply only from the augmenting amount. (Lambert, 1770, 415).



Lambert then clarifies that the load’s velocity and path were found to be proportional to the force (and inversely proportional to the load) without considering the “absolute or angular velocity”; “rather, if this [velocity] is taken at will, it is simply only proved that the load moves faster or slower, according as it is more or less distant from [the fulcrum]”. But it is the “absolute velocity” that arises “only from the imbalance, as its actual [wirklich] cause” (Lambert, 1770, 415–6). He proceeds to compare the case of the lever to others in which “even though force and load are in equilibrium, yet a considerable imbalance is required” to set a machine in motion: “namely all those in which a noticeable friction or the resistance of a fluid matter is to be overcome”, a circumstance which is “wholly foreign” to the equilibrium between the force and the load, “notwithstanding that [the friction or resistance] increases together [zugleich] with them, and therefore demands a greater imbalance, if the force and load increase” (Lambert, 1770, 417). Lambert then explains how “deception” [Blendwerk] arises in setting up proportions between the load, the force, and the time (Lambert, 1770, 418).
Without going into Lambert’s reasoning any further, we can see that in the case of the lever, he is wary of putting motion “at the ground of” a proportionality belonging to statics, because taking the motion’s cause into consideration (i.e. moving beyond “merely phoronomical” consideration) throws off the proportionality between the motion and the other quantities. In his discussion of the parallelogram rule, Lambert summarizes his earlier finding as that, in cases where “an imbalance must be given for one force”, “the thus-arising velocity is not in direct proportion either to the imbalance, or the force, or the load, which is here to say, to the two other forces” (Lambert, 1770, 455). Insofar, then, as the velocity AC is conceived to result from an “imbalance” between a force directed oppositely to it and the two forces to be composed, it cannot be taken as a measure of the latter forces. Lambert recommends, accordingly, that instead of deriving the parallelogram rule from “the motion that follows from the uplifting [Hebung] of equilibrium”, we abstract altogether from that motion (Lambert, 1770, 455–6). His own proof, which we will not discuss here, is explicitly modeled on that of Bernoulli.15

4.6 Basing the Parallelogram of Forces on the Parallelogram of Motions: Kant’s Early Scruples
Before moving on to Kant’s discussion of the parallelogram rule in (1786), we should note that in his pre-Critical period, Kant directed scrutiny on the same assumption as Lambert and d’Alembert, namely that the forces being composed continue to act in the directions of the parallelogram’s sides throughout the time of their action. In particular, like Lambert Kant grants the validity of the parallelogram rule as applied to motions, but maintains that further assumptions must be made about the direction in which forces “push”. But while Lambert (like d’Alembert) is concerned to safeguard the assumption that the forces directed along the parallelogram’s sides both continue to act through the entire motion, Kant seems to hold that even on this assumption, the force with which the body itself moves will not necessarily be directed along the diagonal.
Kant’s first published work, Thoughts on the True Estimation of Living Forces […], is an attempt to adjudicate the dispute over living forces, that is, over whether the measure of force is mv (as Descartes and his followers claimed) or mv2 (as Leibniz and his followers claimed). It bears mentioning here that Kant’s work prominently references Du Châtelet (1740), so there can be no question he was acquainted with it. Kant’s contention is, briefly, that each measure has application to certain physical situations. The parallelogram rule comes under discussion because Leibnizians had argued that Cartesians could not account for its validity. Kant is obliged to reply on the Cartesians’ behalf in order to defend even the limited applicability of their measure.
Kant takes an essay by Georg Bilfinger (which appeared in the same volume as Bernoulli’s Examen) as representative of “the cases that defenders of living forces have taken from the compound motions of bodies in order to bolster their estimation” (1:78). Bilfinger’s argument, as related by Kant, concerns a body A that “receives two motions simultaneously, one in direction AB with velocity AB, and another with velocity AC in a direction at a right angle to the other motion”. Because the forces directed toward AB and AC are not opposed to one another, “the one force cannot subtract anything from the other, so the force the body has when it yields to both of them, that is, when moving along the diagonal [of the parallelogram with sides AB and AC]”, is equal to their sum. But estimated in the Cartesian manner, this force is not equal to their sum, because “the diagonal line AD is always smaller than the two sides AB and AC taken together”. Indeed, “the force of a body moving with velocity AD” can equal the sum of the forces with velocities AB and AC only in “the unique case in which these forces are estimated according to the squares of their velocities” (1:79).
Kant claims that Bilfinger’s reasoning is correct only under certain qualifications. Specifically, the argument goes though if “one regards the motion that a body has toward side AC in the usual way, that is, that the body endeavors with this motion to push in a right angle at the side CD”. For then the “other lateral motion along line AB”, which “runs parallel to the side CD”, will neither add to nor subtract from the motion toward AC, and similarly the lateral motion AC “will not at all be opposed to the motion along the other side AB with respect to the effect that the body endeavors at with the motion against the side BD”. But on this basis, it can only be concluded that “the body, if it yields simultaneously to both lateral motions and traverses the diagonal line, will simultaneously exert the same effects as it would do in distinct motions along either side”. Kant objects, however, that that the force which a body is said to possess in accordance with its velocity (in a certain direction) is “the force exerted by the body in the straight line of its motion and on an object that it collides with at a right angle” (1:80). The flaw in Bilfinger’s reasoning is thus that “while he should have proved that the body moving along the diagonal would push an object at a right angle to its path of motion with a force equal to the sum of forces by which the body would push the underlying lines with its distinct lateral motions,” Bilfinger instead proved that the body will exert the aggregate of the forces “only against the two lateral lines BD and CD, and not against the perpendicular line directly opposed to its motion” (1:81). This is as much, Kant suggests, as to attribute to the body a “force in the straight line of its motion which, however, it can exert only laterally, when the object struck is in a certain position”.
Kant then sets out to disprove Bilfiger’s result that “a body moving along the diagonal possesses a force equal to the sum of the two lateral forces”. Kant’s strategy is to decompose each of the “lateral” motions (along the parallelogram’s sides) into two motions, one along the diagonal and one perpendicular to it. He argues that because the perpendicular components are oppositely directed, they will cancel out; “hence not the entire force, but only a part of the force of the two lateral motions is present in the direction of the diagonal line” (1:81).
What is important, for our purposes, is not the details (or cogency) of Kant’s reasoning, but the difficulties he finds in justifying the parallelogram rule for forces, having granted its validity in application to motions. In his (1786), he indicates that a proof of the rule for motions must meet stringent conditions to be a basis for inferring the rule’s application to forces.
4.7 Kant on the Relativity of Motion and the Parallelogram Rule for Motion
The Preface to (Kant 1786) is dense and difficult to understand even by Kantian standards, but it does clearly convey one of the book’s aims. Kant asserts, for reasons we cannot go into here, that a “special doctrine of nature” (that is, a body of knowledge about “a particular nature of this or that kind of thing”) can be “proper science” only to the extent that mathematics can be applied within it (4:470). He indicates that he will introduce “principles for the construction of the concepts that belong to the possibility of matter in general [überhaupt]” in order “to make possible the application of mathematics to the doctrine of body”, and thereby secure the latter’s status as “proper science” (4:472). Kant understands “construction” as the a priori exhibition of an intuition corresponding to a concept (4:470; Critique of Pure Reason A713/B741), where “intuition” is singular representation that accords with the forms of our sensibility, namely space and time. The “principles” in question thus allow the concepts “belonging to the possibility of” matter to be instantiated a priori by particular spatiotemporal objects. As we will see from the example of composition of motions, the requirement of apriority strongly constrains how such particular instances can be given.
In the Preface, Kant claims that “all determinations of the general [allgemein] concept of a matter in general [überhaupt]” must be “able to be brought under the four classes” of pure concepts of the understanding (“Categories”) (4:475), which are also the four headings of the Table of forms of judgment (from which the classification of the Categories derives). These are, namely, quantity, quality, relation, and modality. Accordingly, the concepts “belonging to the possibility of matter in general” must also be capable of being brought under these headings. The main text of (1786) is divided into four chapters, each of which concerns one such concept. Kant’s account of how these concepts correspond to the four headings presupposes his view that matter is to be explicated, in a “metaphysical” context, as “object of the outer senses” (4:481).The basic determination of something that is to be an object of the outer senses had to be motion, because only thereby can these senses be affected. The understanding traces back all other predicates of matter belonging to its nature to this … The metaphysical foundations of natural science are therefore to be brought under four chapters. The first considers motion as a pure quantum in accordance with its composition, without any quality of the movable, and may be called phoronomy. The second takes into consideration motion as belonging to the quality of matter, under the name of an original moving force, and is therefore called dynamics. The third considers matter with this quality as in relation to another through its own inherent motion, and therefore appears under the name of mechanics. The fourth chapter determines matter’s motion or rest merely in relation to the mode of representation or modality … and is called phenomenology. (4:476–7).



For Kant, considering motion “as a pure quantum in accordance with its composition” involves proving the parallelogram rule for motions.16 So his proof is given in the chapter on Phoronomy and explicitly sets aside concepts belonging to Dynamics or Mechanics (as he here understands them).
That Kant proves the parallelogram rule for motions rather than forces, and indeed abstracts from all consideration of force, is, of course, an important difference between his treatment and Du Châtelet’s. But we can see Kant as revisiting the ancient Greek reasoning establishing the rule for motions in such a way as to make its justification clear (a justification also suggested by Du Châtelet), and vindicate its use in proving the rule for forces (as by Du Châtelet and Newton). Kant explicitly states that the “principles of the composition” of motions in general must be laid down, “purely mathematically,” as a “ground” on which “the rules for the connection of motions by means of physical causes, that is, forces”, can be rigorously expounded (4:487). I am less concerned, however, to determine whether Du Châtelet’s proof actually influenced Kant, than to show how each employs similar materials to achieve somewhat similar ends.
Kant makes clear at the beginning of the chapter “Phoronomy” that in it, “nothing is to be at issue except motion”, so the only property “ascribed to the subject of motion, namely, matter” is “movability”. He accordingly defines matter as “the movable in space” (4:480). A “Remark” following this definition gives a condition under which matter, thus conceived, is a possible object of experience.In all experience something must be sensed, … and therefore the space, in which we are to arrange our experience of motion, must also be sensible—that is, it must be designated through what can be sensed—and this, as the totality of all objects of experience, and itself an object of experience, is called empirical space. (4:481).



Kant does not here explain why the space in which motion is experienced as taking place must be “designated through what can be sensed”. In the “Phenomenology” chapter, he gives a short argument that (rectilinear) motion of “a matter” cannot possibly be “thought in no relation at all to a matter external to it, that is, as absolute motion” (4:555).17 But in “Phoronomy”, Kant seems more concerned to explain how the absolute/relative distinction applies to space and motion, given this condition on their possibility (as objects of experience).
Kant first claims that the “empirical space” with respect to which motion is experienced must be movable, because it is “material”. He appears to understand the “empirical space” as a material spatial reference frame, which is movable because the bodies that constitute it are, as matter, movable (according to the phoronomical definition of matter). Kant then argues that “a movable space, if its motion is to be capable of being perceived, presupposes in turn an enlarged material space, in which it is movable” (that is, presumably, within which it can be experienced or perceived to move). Since this more encompassing “material space” is itself movable, it “presupposes in precisely the same way yet another [material space], and so on to infinity”. Kant makes clear that the motion that can be ascribed to any given space, within an “enlarged material space”, may be “in the opposite direction”—that is, opposite to the motion experienced within the given space—“so that matter moved with respect to the first can be called at rest in relation to the second space” (4:481).
Because any “material space” can thus be embedded within a larger one, Kant concludes that “all motion that is an object of experience is merely relative, and the space within which it is perceived is a relative space”. He contends that because an absolute space “given in itself” would be “perceived neither in itself nor in its consequences (motion in absolute space)”, such a space is “in itself nothing, and no object at all”. “Absolute space” thus “signifies only any other relative space, which I can always think beyond the given space, and which I can only defer to infinity beyond any given space, so as to include it and suppose it to be moved”. But because this “enlarged, although still always material, space” is given “only in thought”, and “nothing is known to me of the matter that designates it”, I do not represent it in terms of these material reference bodies, but rather “as a pure, nonempirical, and absolute space” (4:481–2).
Kant thus offers an absolute/relative distinction very similar to Du Châtelet’s, although this is formulated to satisfy what he sees as conditions on the possibility of experience, while hers is formulated to avoid violating the principle of sufficient reason. Of course, other eighteenth-century thinkers also sought to distinguish between absolute and relative motions, places, and spaces without reference to an immaterial space, and I have no grounds to single out Du Châtelet as a source for Kant’s distinction. What is distinctive to Du Châtelet’s work, and stands out for its similarity to Kant’s, is the use to which the absolute/relative distinction is put. For Kant, more explicitly than Du Châtelet, uses it to justify the supposition that a body’s path in the direction of one of the parallelogram’s sides itself moves with respect to the adjacent side (taken as an axis).
Each of (Kant 1786)’s four chapters has a formal deductive structure, in which theorems [Lehrsätze] are proved with the aid of antecedent definitions [Erklärungen]. The single theorem of the “Phoronomy” chapter is Kant’s account of how motions are to be composed. Like Du Châtelet (and Daniel Bernoulli), Kant proves the result by cases, first considering two motions in the same direction, then two motions in opposite directions, and finally two motions whose directions meet at an angle (4:489–90).18 Kant signals the importance of his view of ascriptions of motion as relative (to a more encompassing space) by making it the single axiom [Grundsatz] of the chapter, and indeed of the whole book: “Every motion, as object of possible experience, can be viewed arbitrarily as motion of the body in a space at rest, or else as rest of the body, and, instead, as motion of the space in the opposite direction with the same speed” (4:487). He then asserts the indispensability of this relativity principle in the wording of the theorem itself, which reads: “The composition of two motions of one and the same point can only be thought in such a way that one of them is represented in absolute space, and, instead of the other, a motion of the relative space with the same speed occurring in the opposite direction is represented as the same as the latter” (4:490).19 (Kant’s relativity principle ensures, in particular, that such a “motion of the relative space” can be represented as “the same as” the motion that was to be combined with the first.).
For Kant, this use of the relativity principle solves the problem of how the composition of motion is to be constructed. Kant indicates in a preliminary definition that “To construct the concept of a composite motion means to present a motion a priori in intuition, insofar as it arises from two given motions united in one movable” (4:486). In (Kant 1786), definitions, as well as theorems, are accompanied by “Remarks” and “Notes” that elaborate on the reasoning or explain its significance. In the “Remark” to this definition, Kant states that it is “required for the construction of concepts” that “the conditions of their presentation [in intuition] not be borrowed from experience”. Thus these conditions cannot “presuppose certain forces whose existence can only be derived from experience” (4:486), or, more generally, include concepts “that can by no means be given a priori in intuition, such as, for example, the concept of cause and effect, action and resistance, etc” (4:487).
In the case in which the directions of the two motions to be combined (labeled AB and AC) meet at an angle, Kant explains how this requirement precludes thinking of them as combined in “one and the same space”, in either of two ways in which one might try to conceive such combination.
In the first case, the motions are to be conceived as occurring “at the same time in the directions AB and AC, and in one and the same space” (4:492). Kant evidently holds that two motions can be thought of as taking place “at the same time in one and the same space” only sequentially, so that the second motion to be combined follows the first.20 His discussion is accompanied by a diagram similar to Du Châtelet’s (Fig. 4.3), in which side AB of the parallelogram is divided into segments AM, MN, NB, and side AC is divided into segments AE, EF, and FC; points m and n are marked on the diagonal; and parallelograms AMmE and ANnF are nested inside parallelogram ABDC. Kant contends that in this case, the motions “would still not be able to occur [that is, be thought to occur] at the same time in these lines AB and AC, but only in lines running parallel to these”. He does not specify in which “lines running parallel” the motion takes place, but the idea seems to be that motion along the AC axis displaces the starting point of motion along the AB axis, so that instead of traversing segment AM the body traverses the parallel segment Em. Accordingly, Kant maintains “it would therefore have to be assumed that one of these motions effected a change in the other (namely, directing it from the given path), if both directions were to remain the same”. But it was required, for the construction of composition, that “the two given motions are to be contained in a third, and therefore are to be the same as the latter, and are not to produce a third, in that one changes the other” (4:492). For to think of the second motion as undergoing change is to presuppose causal notions, in violation of the requirements on construction.[image: ]
Fig. 4.3Metaphysysche Anfangsgründe der Naturwissenschaft, Immanuel Kant



In a “Remark” following this discussion, Kant elaborates that to “allow moving causes to produce a third motion by combining one given motion with another” would yield only a “mechanical analysis”, not a proof “that the two motions are the same as the third, and can be represented as such a priori in pure intuition” (4:493). His use of the adjective “mechanical” may be an allusion to the ancient Greek Mechanical Problems, in which it is indeed argued that the displacement “resulting from” the motions directed along the sides of the parallelogram must be in the direction of the diagonal.
Kant allows that the two motions can be thought of as combined “in the body in reference to one and the same space” in a second way, namely by assuming “that one of them is effected through an external continually influencing force (for example, a vehicle carrying the body forward), while the other is conserved unchanged” (4:494). (D’Alembert’s proof seems to fit this description, and even if Kant did not explicitly intend to refer to it, he would surely understand it in these terms.) It is clear that for Kant, the assumption of such a force turns the proof into a merely “mechanical” analysis in which motion along the diagonal is produced by the quantities to be combined, not shown to be “the same” as them.
Kant’s own method of proof respects the requirement of apriority by leaving out of consideration any cause by which motion in the direction of one of the parallelogram’s sides could be displaced. Kant’s strategy is, rather, to suppose “instead of the motion AB, the motion of the relative space in the opposite direction” (4:492); according to the axiom of the phoronomy chapter, these are just two ways of “arbitrarily” viewing the same motion. The motion AC is, meanwhile, assumed “as proceeding in absolute space”, so that AC is an axis relative to which AB moves. Kant explains that as the body traverses a part (AE, EF, etc.) of AC in “absolute space”, the relative space moves the length of a part (AM, MN, etc.) of AB, carrying with it the point (on AC) reached by the body. So at the end of each stage, as in Du Châtelet’s argument and that of the Mechanical Problems, the body is found at a point on the diagonal. In Kant’s diagram, the diagonal lies on the opposite side of AC, since the relative space is assumed to move in a direction opposite to that of AB.
4.8 Conclusion
Kant’s assertion (in the statement of his theorem) of the need to refer the movable’s path in one direction to a “relative space”, while considering its path in the other direction as a stationary, “absolute”, space—and, more generally, his endeavor to prove the parallelogram rule within “phoronomy” itself—sharply contrasts with Lambert’s rejection of “ideal” spatial frameworks. While Lambert argues that “the line Cb” cannot just be represented as moving with respect to “absolute” space, but that the motion must instead be assigned to the force itself (as a cause of the body’s motion), Kant explicitly prescinds from all considerations of causality and force. Kant can thus be seen to owe an account of how the movable’s path in one direction can be assigned a motion (namely, with respect to its path in its second direction), if not by finding a cause for that motion. I suggest that Kant’s justification for extending a merely kinematical or “phoronomical” notion of motion to this line segment can also be found in Du Châtelet’s work. It is the view that any (rectilinear) segment traversed by a body can be considered a relative space that itself moves with respect to some more inclusive setting.
I have suggested, furthermore, that Kant aims specifically to explain how the kind of argument given in the Mechanical Problems can be taken as a basis for inferring the parallelogram of forces. To take it as a basis, the second motion must be conceived not as influenced by the first, but as taking place in a “relative space” that moves with respect to the first’s path. Understood in this way, Kant can be seen as continuing a project begun by Du Châtelet, even if he did not directly make use of her work. For (as I indicated in Sect. 4.3) Du Châtelet’s account of the lines traversed by bodies as relative spaces makes sense of how the line AB, in the argument of the Mechanical Problems, can be considered both as generated by the motion of the point or body, and as itself moving.
Abbreviations
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Footnotes
1Noting that such proofs were “sneered” at and “ridiculed” by nineteenth-century commentators, Clifford Truesdell likens them to proofs of the existence of God (1960, 10). Examples of serious scholarship include Benvenuto 1985, Capecchi 2012, and Lange 2011.

 

2In particular, Du Châtelet should be counted among the Continental figures (such as Euler, d’Alembert, and Maupertuis), whose influence on Kant is coming into consideration, now that the importance of Newton’s Principia for Kant’s (1786) has been clearly exposed (cf. Stan 2014).

 

3Varignon also gave a proof of the rule in his (1687), which I will not discuss here.

 

4§288 gives Du Châtelet’s Second Law as the justification for claiming that a body “will obey each of the forces that impel it according to the quantity of each force’s action on it”.

 

5In a 1637 letter to Descartes, Pierre de Fermat gives a similar argument that the result of composing two uniform motions is the diagonal of the parallelogram formed by lines representing them. Fermat remarks that “[t]his kind of composed motions served Archimedes and the other ancients in the composition of their helixes, where the principal property is that the two moving forces do not at all impede one another, and remain always the same” (quoted following the translation of Miller 2014, 180). This letter may have been a source for Varignon.

 

6The method of functional equations was subsequently used to prove the parallelogram rule for forces by François Daviet de Foncenex in 1760–1761 and by D’Alembert in 1769, in a paper that I do not discuss here (cf. Benvenuto 1985).

 

7For instance, that bodies essentially have active and passive force (§139), and that they cohere (§179) and exhibit irresolubility (§173) in virtue of the mutual movement of their parts.

 

8Cf. the last paragraph of §1 above.

 

9D’Alembert claims explicitly that he has “proscribed the forces inherent in a moving body, [as] obscure and metaphysical beings, which are capable only of casting shadows over a science [that is] for itself clear”, and has “so to speak distracted the gaze from the motive causes, in order to uniquely envisage only the motion they produce” (xvj). He admits, accordingly, that his title (Traité de dynamique) seems inapt insofar as “dynamics” “properly signifies the science of powers or motive causes”, yet he envisages mechanics “rather as a science of effects than as one of causes” (xxiij).

 

10My exposition and translation of d’Alembert’s argument follows that of Carmen Martínez Adame in (2012).

 

11The title “Phoronomia” was first used by Jakob Hermann for a book pulished in 1716.

 

12Lambert appears ultimately to reject the identification of the “ideal” space considered in geometry with absolute space. With regard to the justification of superposition, as a method of ascertaining the equality of magnitudes, in geometry, Lambert says: “In nature itself one draws [trägt] points, lines, surfaces, and bodies back and forth. These are however not parts of absolute space, which remain at their places, for the space is not carried along with [weggetragen] the bodies, rather the body only arrives at other places in absolute space, and exhausts other parts of it. Since in geometry this carrying around [herumtragen] takes place in thought, it is thus an intermediate thing between this physical carrying around of actual bodies, and the in itself impossible carrying around of the parts of absolute space”. Thus geometry does not at all concern absolute space, but rather “only the ideal [space, the parts of] which can be carried around in thought” (Lambert 1771, 63).

 

13On this reading, he is appealing to “grounds” he earlier gave for representing the forces to be composed as sides of a parallelogram: “Each force keeps in equilibrium [das Gleichgewicht hält] two others, and to any force at all can be opposed one that is equal in magnitude; it is thus clear that this opposed one [i.e. the force opposed to that which holds the two in equilibrium] has exactly the same effect as the other two forces. Accordingly, this one can be put for those, and conversely those for this one, without damaging the equilibrium. This substitution is called the composition and resolution of forces” (Lambert 1770, 448).

 

14Lambert here uses “Umdrehen”, and elsewhere “Herumdrehen”, to refer to the rotation. As best I can determine, these are mere stylistic variants.

 

15Lambert also cites the 1760–1 proof by Foncenex and the 1769 proof by d’Alembert (see n. 6 above). An analysis of the proofs by Bernoulli, d’Alembert, and Lambert is given by Westphal (1867, 11–16).

 

16As Kant observes in “Phoronomy”, “direction and speed are the two moments for considering motion” (as a pure quantum) (4:483). So to determine how motions are to be composed, i.e., added, as is necessary for treating them as quanta, is to determine how they combine with respect to their speed and direction.

 

17The argument is just that “a relation, and thus also a change thereof, that is, motion, can be an object of experience only insofar as both correlates are objects of experience”, but “the pure space that is also called absolute space, in contrast to relative (empirical) space, is no object of experience” (4:556). Here Kant can use “matter” as a count noun, and thus ascribe motion to “a matter”, because he has determined that “the aggregate of the movable in a determinate space” constitutes a “quantity of matter” (4:537).

 

18While Du Châtelet treats separately the cases in which the forces’ directions comprise a right angle and in which they comprise an oblique angle, Kant explicitly considers only the case of a right angle, and claims that the reasoning is also valid for “any arbitrary oblique angle” (4:492). In this respect he appears to follow Karsten (1780, 51f.), as Konstantin Pollok points out (2001, 213).

 

19Kant makes explicit that “in phoronomy one abstracts from all inner constitution [and] the quantity of the movable,” so that matter can “be considered as a point”, although “the expression ‘body’ [is] sometimes used here … to anticipate to some extent the application of the principles of phoronomy to the more determinate concepts of matter that are to follow” (4:480).

 

20That Kant understands the combination of motions “at the same time in one and the same space” as sequential is apparent from the first case of his proof, viz., that of motions in the same direction. (Cf. Pollok 2001, 212–3).
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Abstract
I investigate Du Châtelet’s contribution to the concept of time and position the relevance and content of that contribution between Leibniz and Kant. I argue that Du Châtelet advances Leibniz’s concept of time by explaining how we form the idea of time in our mind and how time as an ideal being relates to succession in real beings. I show that Du Châtelet, differently to Kant, recognizes the dependency of time in its constitution on succession in “real things” and that her concept of time is in this respect superior to Kant’s. With a detailed investigation into Du Châtelet’s notion of time in its own right and without prematurely “fitting” it into a defined debate between her contemporaries, I am aiming to reveal her original contribution to an understanding of time. I locate her concept of time in a context that is explicitly philosophical in terms of an investigation into how the idea of time is formed and constituted rather than a physical debate on the nature of time as a phenomenon relating to the movement of bodies.
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Until now, Du Châtelet’s thoughts on time (as well as other concepts, such as space and force) have mostly been investigated from a historical point of view, i.e. positioning her works between Leibniz, Newton, and further contemporaries. Considering the current state-of-the-art on Du Châtelet and following a 300 year-long neglect for her writings and our resulting picture of Early Modern Philosophy a focus on her novel contributions to the debates of her time is rather pressing. An historical approach concerned with relating Du Châtelet’s work to well-known authors without thoroughly investigating her contributions in their own right harbors the danger of belatedly adding her thought as an “in-between” of already defined debates. Without intent, scholarship is thus in danger of reducing Du Châtelet to a commentator on the debates of her time, which does not do justice to the originality of her philosophical work. Simultaneously, it is important to recognize the influence Du Châtelet had on the history of philosophy and to not isolate her influential ideas.
The following paper is thus dedicated to outlining Du Châtelet’s novel concept of time and simultaneously aims to position her concept of time in the history of philosophy between Leibniz and Kant. In what follows, I will show how Du Châtelet’s thoughts on time led from a notion of time gained through an observation of change in nature, as found in Leibniz, towards an idea of time within a theory of knowledge, as later developed by Kant. I am aiming to show that her explanation of our notion of time contains a highly significant scientific insight that goes deeper than the explanation of time given by Leibniz. I am also going to show how Du Châtelet’s theory of time, on the one hand, prepares us for Kant’s concept of time, and on the other hand, will point out an aspect of her theory, which relates the constitution of time directly to real things,1 where we can definitively state that Du Châtelet’s theory of time is in this sense superior to Kant’s. By doing so, I hope to do my part in establishing Du Châtelet’s place in the history of philosophy on time and thereby paint a new picture of this debate.
This paper is sectioned into four parts. In the first part, I address Leibniz’s theory of time, which in its argumentative structure is limited to drawing on his theological argument and the Principle of Sufficient Reason. In the second most substantial part, I present Du Châtelet’s explication of the constitution of time, i.e. her in-depth analysis of time by analysis of our ideas in their relation to appearances. I will show with Du Châtelet in what way time is subjective and in what way it is objective. In the third part, I will outline the aspects in Du Châtelet’s concept of time that express a pre-dated Kantian conception of time and draw on an aspect of her depiction of time, mentioned above, that goes towards explaining its relation to sense-beings and indeed its constitution. I then conclude by addressing this essence of time in my own short critique.
5.1 Time in Leibniz
Time in Leibniz is famously discussed in his correspondence with the British Newtonian Samuel Clarke in the past 2 years of Leibniz’s life, 1715 and 1716. The other longer deliberation on time in Leibniz is to be found in the New Essays on Human Understanding, completed in 1704. In the latter he deals with time predominantly in the context of his notion of eternity and infinity, a subject matter I will not comment on more deeply since I wish here to focus on the constitution of time itself in Leibniz and its influence on Du Châtelet. In order to pinpoint Du Châtelet’s own development of the concept of time following on from Leibniz, Leibniz’s correspondence with Clarke is of the greatest importance, not least due to the fact that Du Châtelet read this correspondence and refers to it in her own explanation of time (Inst1742 6.96).2 Yet in order to gain a more comprehensive picture of Leibniz’s account of time, I also took the New Essays on Human Understanding as well as a shorter piece of writing on the Metaphysical Foundations of Mathematics into consideration. The latter manuscript, in which he comments on his conception of time in light of Wolff’s mathematical foundations, was written near the end of his life, most likely shortly before or at the same time as the correspondence he led with Clarke.
The discussion on space and time with Clarke arises from the fact that Clarke was a defender of Newton’s absolute space, a position Leibniz rejected. Accordingly, time in this correspondence, as in most philosophical investigations up to that point (as well as in Leibniz’s other writings) is mainly discussed in its relation to and equivalence with space. Leibniz’s main position on space and time against Clarke is that time and space are not “real” or “absolute” beings. They are not substances. The justification for this statement can be broken down into two arguments in Leibniz: one is a theological concern and the other based on the Principle of Sufficient Reason. The first argument Leibniz puts forward for why space is not a real being is that if there was real absolute space it would be eternal and infinite. This is the argument based on a theological concern mentioned above. Leibniz explains:These gentlemen maintain therefore, that space is a real absolute being. But this involves them in great difficulties; for such a being must needs be eternal and infinite. Hence some have believed it to be God himself, or, one of his attributes, his immensity. But since space consists of parts, it is not a thing which can belong to God. (Alexander, 25).



As we can see here, Leibniz states that the assumption of space being a real absolute being would have us believe that space is a real eternal and infinite being and thus in some ways equivalent to God. Yet space and God cannot be identical, according to Leibniz, since space has parts while God cannot be regarded as having parts. The same can be argued for time. Furthermore, Leibniz argues that eternity is an attribute that belongs exclusively to God. And since we imagine space (and time) to be infinite, their reality would make them into (real) eternal beings like God. The only solution for avoiding this contradiction is, according to Leibniz, that space and time are not real beings.
The second argument for why space and time cannot be real beings is also to be found in the third letter. Leibniz argues, in response to Clarke, and based on the Principle of Sufficient Reason, that if space and time were real or independent beings God could have created the world in a different space or a year earlier. He writes:The case is the same with respect to time. Supposing anyone should ask, why God did not create every thing a year sooner; and the same person should infer from thence, that God has done something, concerning which ‘tis not possible there should be a reason, why he did it so, and not otherwise: the answer is, that his inference would be right, if time was any thing distinct from things existing in time. (Alexander, 26f).



In other words, Leibniz states that the answer to the question “Why did God create the world when and where he did?” would have to be that there is no reason for choosing the particular point in time and space for creation that he chose. Yet he rejects the possibility of God choosing something for no reason by upholding his most fundamental principle, the Principle of Sufficient Reason, according to which nothing can happen without a reason. Since the inference of there being no reason is in itself correct, the very question must thus be illegitimate. If time and space are nothing distinct from creation, the question of “when” and “where” can only be posed within creation and not concerning creation as a whole. As outlined, the line of argumentation is thus: if space and time were real beings God would have created the world when and where he did without a reason. Since this cannot be the case, Leibniz concludes that the opposite must be true and that time and space cannot be real beings. If time is not a real being, but dependent on creation itself, then time only begins with creation and we cannot think an earlier or later of creation.3

Yet, both justifications for the assumption that space and time are not real beings contain something unsatisfying. Firstly, both are mere negatory and mediate explanations as to why time and space cannot be real beings; rather than explanations for what they are and what makes them what they are intrinsically. Furthermore, the first argument is based on a theological dogma of the existence of God and the impossibility of an identity of a natural being with attributes of God. The second argument is based on the Principle of Sufficient Reason, the validity of which is open for further debate in the given context, especially if we wish to apply it beyond the realm of cognition related to the senses, should our causal thinking be restricted to that realm, as Kant maintains in the First Critique.4

But what can we derive from Leibniz’s argumentation that space and time are not real beings for the purposes of a positive explanation of the concept of time itself, i.e. that goes beyond an explanation of what they are not? Leibniz states: Time and space are nothing but “orders of things” (Leibniz, 1998, 39). Furthermore, while space is an order of coexistences, time is an order of successions (Leibniz, 1998, 25f). Leibniz’s point is that time is not a thing distinct from things existing in time or events occurring in time. Rather, it is an “abstract system […] of relation […]” (McDonough, 2014, Sect. 5). Times, according to Leibniz, “consist only in the successive order of things” (Leibniz, 1998, 27), i.e. are dependent on real beings which succeed each other, yet time itself is an abstraction. For Leibniz, the fact that time (and space) are “mere abstractions” is characterized by the fact that they are uniform. Substances (and monads), which are real beings on the other hand, are such that they differ from each other, differ in how they relate to everything else and in what they are by their intrinsic nature.5 He writes:Things that are uniform, containing no variety, are always mere abstractions: for instance, time, space and the other entities of pure mathematics. There is no body whose parts are at rest, and no substance that doesn’t have something distinguishing it from every other. Human souls differ not only from non-human ones but also from one another. And I think I can demonstrate that every substantial thing, whether a soul or a body, differs from every other substantial thing in respect of how it relates to everything else, and also in respect of its intrinsic (non-relational) nature. (Leibniz, 1996, 35).6




Yet while Leibniz explains that abstractions like time are uniform and thus describes the abstract idea of time he does not explain how this abstraction comes about and thus how the notion of time is constituted. Leibniz’s explanation of time as an order of things thus remains restricted to the claim that time (and space) are mere abstractions (derived from a predication of uniformity), while Du Châtelet, as we will see, gives an explanation of how the notion of time is constituted within the cognizant subject with a view to the object in time. In Leibniz, we do not discover how the abstraction “time” comes about—Du Châtelet, on the other hand, goes on to explain the constitution and process of the abstraction.
The final point we will turn to in Leibniz’s discussion of time is the idea that time and space are nothing but the order of successive things, and of co-existing things respectively, which raises the question of whether space and time are dependent on the situation of bodies. The problem arises owing to the fact that Leibniz argues that time and space are nothing without the things or events in them. Clarke objects that time and space are dependent on the particular layout of bodies and events, which he states would be the logical consequence of Leibniz’s view; according to Clarke, time flows uniformly and seems not to depend on the particular layout of bodies. Leibniz replies that time and space do not “depend” on the particular layout of bodies, but instead are the order which makes it possible for things to be situated and to be ordered in succession. He writes:The author [Clarke] contends, that space does not depend upon the situation of bodies. I answer: `tis true, it does not depend upon such or such a situation of bodies; but it is that order, which renders bodies capable of being situated, and by which they have a situation among themselves when they exist together; as time is that order, with respect to their successive position. (Leibniz, 1998, 42).



Although it is clear here that the order, time and space, is the condition for things to be ordered in a timely or spatial manner, Leibniz does not go deeper in to how it is possible to think that time is (1) dependent upon succession in things but is (2) the condition for things being successive. This is one of the crux elements responsible for the fact that Leibniz’s argument against Clarke was often considered unsuccessful in the history of physics. It is also a crossroad where physics and philosophy depart in their explanation of time; philosophy positing time as something somehow independent of bodies (wherein the relationship to bodies has to now be explained). This makes it all the more interesting that we will discover a philosophical answer to this problem in Du Châtelet.
We can summarize that time in Leibniz is: (1) dependent upon real beings, yet not on their particular determination; (2) a mere order of successive beings and (3) an abstraction. Yet the reasoning behind his position is not based on an analysis of the genesis of time itself but on extrinsic arguments of (a) the theological argument concerned with the compatibility of the idea of space and time with God or (b) the Principle of Sufficient Reason.
5.2 Du Châtelet’s Concept of Time
With her concept of time, Du Châtelet takes up the heated debate between Leibniz and Clarke, wherein Clarke represents a Newtonian perspective. She follows Leibniz in his idea that time is a mere order of successive things. However, if we look more closely at Leibniz’s and Du Châtelet’s explanation of how this order arises, we discover that they take very different routes towards their conclusion.7 Du Châtelet establishes a more advanced conception of time, which does not rely on the Principle of Sufficient Reason and a theological argument, as Leibniz’s does. On the contrary, she shows how time must necessarily be thought and in what way time is constituted in our mind [ésprit].8 She gives an answer that is evidence of a pre-dated explanation of what Kant will come to determine as succession itself and depict by a line drawn in our mind: in fact, this determination of time is the example Du Châtelet advances, but importantly Du Châtelet shows in a more convincing fashion that time is also constituted through an object that exists in a timely manner, i.e. a being which alters and serves as a precondition for succession or a being that itself exists in a sequence of succession. Her conception thus uniquely grasps the simultaneous subjective and objective constitution of time.
The investigation into what we necessarily think when we think of time is achieved by her method: an analysis of our idea of time (Inst1740eZ 6.96).9 We discover, by her theoretical determination of an object existing in time, what we always imply when we think of time. Du Châtelet’s investigation into time is thus philosophical, contrary to her more empirical examinations of nature, such as physical laws, like attraction. Time determines experience per se—it is something which makes the experience what it is and is thus a necessary truth in Du Châtelet, not a contingent one.10

Du Châtelet begins her discourse on time by stating, as Leibniz did, that time is an order: an order of successive beings. Does this mean that time is simply given by an observation of change in material bodies, one following on from another? In Leibniz, we could still have believed that. In the Metaphysical Foundations of Mathematics Leibniz writes: “Time is the order of existence of those things which are not simultaneous. Thus, time is the universal order of changes when we do not take into consideration the particular kinds of change (Leibniz, 1969, 666)”. But in Du Châtelet (Inst1740eZ 6.94) the formulation is: “In time [one considers] the order of successive things, insofar as they succeed each other, discounting any other internal quality than simple succession”.11 Instead of change, Du Châtelet speaks of succession and we will come to see that succession is not merely material nor a simple abstraction from particulars in sensually perceived change.12 Differently to Leibniz, Du Châtelet explicates, by analysis of our ideas, how we form this order of successive things in our mind. She writes:When we pay attention to the continuous succession of several beings, and we conceive of the existence of the first A as distinct from that of the second B, and this second B distinct from that of the third C, and so on, and we observe that two never exist together; but that A having ceased to exist, B soon succeeds it; that B, having ceased, C, succeeds it, and, we form a notion of a being we call time. And insofar as we construe the permanent existence of one being in terms of these successive beings, we say that it lasted a certain time, insofar as this being is conceived of as existing with several others that succeed each other. (Inst1740eZ 6.97).



It is important to realize here, that time comes about by an activity of the subject that construes an abstraction based on the alteration of beings. There is a surprising element in this explanation of how the abstraction, time, is constituted: Du Châtelet explains that the idea of the permanence of any being or of its lasting, its duration, only comes about by virtue of our comparing it to successive beings. In other words, the permanence or duration of a thing is based on the idea of time gained from the succession. We can see that this is true when we consider that we cannot have an idea of the duration of anything without comparing it to something else, namely the duration of another thing existing. We can only say that Simon lived 101 years because we compare his lifetime with the movement of the sun and can only say that the birch tree’s leaves die in winter because we compare it to the change of the seasons.
This notion of time constituted by comparing and relating the existence of successive things to each other is, as Du Châtelet points out our original notion of time. This notion of time is prior to the measurement of time in relation to a clock, the year, etc. The distinction between our original notion of time and the measurement of time or “portions of time” is important, as it sheds light on what it means, for Du Châtelet, to say that time is an ideal not a real being, and in what way time is an order of things. An investigation into this distinction also makes clear that Du Châtelet is clear about the fact that time as an abstract and ideal being is dependent upon alteration in real “beings” or “things”. Yet it remains unclear for her whether those real beings or things are material and thus have to be perceived sensually. As a consequence, it is unclear whether time is dependent upon a sensually perceived change in material bodies or how else succession in our ideas can come about. Let us delve into this further.
We have, as Du Châtelet explains, an idea of time without a measurement of time. The measurement of time is merely a derived notion of time, created in order to communicate portions of time in relation to each other and to objectivize for ourselves and others those portions of time. Du Châtelet contends that, while we do have an (inner) idea of time, simply by means of our ideas succeeding one another and the possibility of relating the succession of those ideas to each other, portions of time and thus an objective measurement of time can only be determined by changes in exterior bodies.13 Our measurement of time is thus dependent on alteration or change in exterior bodies, while the constitution of the notion of time itself is merely dependent on succession, which is given in the succession of ideas.14 Exterior bodies, in turn, are understood as timely in terms of their being represented by successive ideas:We have seen that the successive existence of beings gives rise to the notion of time; now, as it is our ideas that represent to us these beings, the notion of time is born from the succession of our ideas and not from the movement of exterior bodies; for we would have a notion of time even if nothing other than our soul existed, and insofar as things that exist outside of us are similar to the ideas our soul creates of them, they exist in time. (Inst1740eZ 6.108).



It thus becomes clear that time is an abstraction and an ideal being since it is constituted by virtue of our soul relating successive ideas to each other, while the succession of ideas represents external bodies.15 Time as an ideal being does not come about by a mere abstraction from the particular in the change of material bodies, but by relating successive ideas to each other and abstracting from their particular content—a relation which is constituted by the mind. Yet although in the above quote she seems to argue for a pure ideal existence of time, Du Châtelet also makes clear that successive existence and therefore actual time is dependent on actual existing beings, beings which exist in a successive manner. Du Châtelet puts forward the convincing fact that we cannot think a part of time without a content:One can accept as actual parts of time only those denoted by actually existing beings; for actual time being only a successive order in a continuous sequence, one can accept portions of time only insofar as real things have existed and ceased to exist. For successive existence makes time, and a being that coexists with the least possible change in nature has lasted the shortest actual time; and the least changes, as for example, the movements of the smallest animals, denote the smallest actual parts of time we can perceive. (Inst1740eZ 6.105).



Du Châtelet goes on to say that the very constitution of time is dependent on the successive nature of ideas in correlation with what they represent, i.e. change. By virtue of Du Châtelet’s explanation, that time comes about through relating and comparing the existence of successive beings we can understand her classification of actual time as an exterior relationship. Du Châtelet writes:Thus, the time is not actual in the things that last, but is a simple mode or exterior relationship, which depends only on the mind insofar as it compares the duration of beings with the movement of the sun, and of the other exterior bodies, or with the succession of our ideas. (Inst1740eZ 6.97).



Hence, the actual time is dependent on the comparison of the succession of things, i.e. on us putting them into a relationship. But this is also to say that the objectivity of Simon’s 101 years is not in Simon, taken by himself, but only comes about by comparing Simon’s duration with things succeeding, while he exists. This conversely also implies that we can only understand things that alter or change through our notion of time. The order of succeeding things, time, is dependent on our mind, insofar as it is necessary to create a relationship, a comparison between the succeeding things in order to understand them as timely. Yet the event, alteration or existence of something only becomes understandable as timely by virtue of the relationship to another time-span of existence, the relationship of which is created by our mind in view of something represented by it. The event, alteration, movement or existence is not itself sufficient to constitute our notion of time.
Du Châtelet goes on to explain how the notion of time is constituted in our ideas:When we pay attention to the links between our ideas, we grasp that in the abstract notion of time the mind only considers beings in general; and that having discounted all the determinations these beings have, one only adds to this general idea, that of their non-co-existence, that is to say that the first and the second cannot exist together but the second immediately succeeds the first, and with no possibility of the existence of another being between the two, discounting here again internal relationships and causes that make them succeed each other. In this manner one creates an ideal being, consisting in a uniform flow, which must be similar in all its parts, since to create it one uses the same abstract notion for each being without determining anything of its nature, and one considers in all these beings only their successive existence without caring about how the existence of one gives birth to the next. (Inst1740eZ 6.98).



In the first instance, I would draw attention to the fact that in order to gain a notion of time we first have to have an idea of beings in general. We strip real beings of all their material, sensual determinations, i.e. abstract from their determinations. We thus have an idea of being left that is not dependent on the sensual determinations themselves. This idea becomes constitutive for time. Secondly, I would draw attention to the fact that this notion of time as created by the mind is an abstraction. Abstraction from everything but mere succession. This is to say that we take beings beginning and ceasing to exist, i.e. alteration or change, and we create mere succession out of this alteration by abstracting from all material determinations as well as the causal relationship between the two states, i.e. we abstract from the internal relationship of one state determining the other. Yet interestingly, every time something changes in nature we make sense of it by assuming a cause—a cause for the leaves having gone red, for the chaos in my room, for the car being damaged. Yet for the constitution of our notion of time, we abstract from those causes as well. The very notion of time in Du Châtelet is thus constituted by taking alteration and abstracting from everything but the succession in it, i.e. abstracting from causes as well as all material determinations. Since time only refers to alteration and things that alter, time is dependent on alteration and the things that alter. Du Châtelet makes very clear that beings beginning and ceasing to exist (this includes qualities and ideas), i.e. alteration, is the condition for succession and thus time. Importantly, however, Du Châtelet recognizes that time is not given with alteration, although dependent on it. Time requires the mind to put the successive things into an order by relating them to each other with respect to their succession only. But where do we garner succession from, which is required for time?
Du Châtelet advances that succession is not necessarily motion, i.e. it is not physical per se. Rather, it is the sequence of our ideas which we rely upon when forming the idea of time. She writes:Movement, by itself, is so far from giving us the idea of duration, as some philosophers have claimed, that we only acquire the idea of movement by our reflection on successive ideas, which the moving body causes in our mind by its successive existence with the different bodies that surround it. (Inst1740eZ 6.108).



In other words, we need to gain the idea of successive existence by means of abstraction,16 which then makes it possible to compare things according to their successive existence and enables us to understand movement as well as duration. Movement is thus not itself necessary to think time, that is, time in the abstract as succession. Thus, it must be noted that Du Châtelet has a highly specific conception of time, one that is both time as an idea and the timely as that which the idea of time necessarily relates to and along with which it is constituted.
The process of abstraction through which we constitute the notion of time explains how we come to imagine time as a being subsisting by itself, i.e. how we come to postulate time itself as a real being. Du Châtelet writes:This abstract being we thus created must appear to us independent of things and subsisting by itself. For since we can distinguish the successive manner for beings to exist, the manner of their internal determinations, and of the causes which gave birth to this succession, we must regard time as a being apart, separate from things and able to subsist without actual and successive things, since we can still think of this successive existence, after having destroyed with our minds all the other realities, that is to say, having discounted them. (Inst1740eZ 6.99).



Du Châtelet explains that this imaginary notion of time that we have and in which we take time in the abstract as a mere continuous succession can be useful in geometry. She makes clear, however, that we should not hold time to be this abstract being in metaphysics. In this context, her argument is equivalent to Leibniz’s theological argument, namely that by doing so we would make duration an eternal being like God.17 Yet with regard to Du Châtelet’s explanation of the concept of time, the argument for time in the abstract being an imagination, which is not legitimate in metaphysics, rests on the fact that it is clear in Du Châtelet that time is constituted in dependency of real successive things, i.e. that the notion of time is dependent on objects which are themselves of a successive existence. Yet it is not clear whether Du Châtelet considers time a being without need of sensible qualities in our imagination, i.e. whether the succession itself can be viewed in absence of a representation in the imagination of something with a sensible property.18 Thus, time is dependent upon successive beings, which are in the first instance real beings with alterations, yet it is also an abstraction of the mind in terms of succession being created by the mind. We can certainly state: Time is objective in Du Châtelet in the sense of relating to beings in a sequence of succession and subjective in the sense of being something the subject of representation creates when our mind relates and compares these beings and creates an order. Du Châtelet writes:So time is really nothing other than the order of successive beings; and one forms the idea of it inasmuch as one considers only the order of their succession. Thus, there is no time without true successive beings arranged in a continuous sequence; and there is time as soon as such beings exist. (Inst1740eZ 6.102).



We can see from this rich and deep-going citation that Du Châtelet is very clear about the twofold dependency present in our notion of time. Let us conclusively state: In the first instance our notion of time is garnered from its dependency on actual successive beings and this succession comes about through alteration, (i.e. one being beginning and ceasing to exist). But it is, secondly, also dependent upon the subject which abstracts from everything but the succession in those beings, relates their succession to each other and thus brings about an order—time. If we think about this, it would have to follow that what the mind constitutes (i.e. what is not known through the product of the senses themselves) is in what the beings are, insofar as it relates to their succession. Yet Du Châtelet addresses the question of our imagination of beings and states that we can posit beings succeeding each other and state that this is a construction of time as is evident in the passage (Inst1740eZ 6.108) quoted earlier. It is clear that Du Châtelet does not consider time itself to be an order that can exist for itself through the mind alone without an object that is given, yet she does not make clear whether this order is only truly valid in terms of the content of that which actually succeeds, i.e. at bottom exterior bodies. Certainly, when our ideas succeed each other, as we have seen, there is time for Du Châtelet; but is that succession not always essentially sensible? How could the order of time be objective (therefore also with regard to sense-objects) if it is not given in the object’s constitution, in something that possesses succession (and with regard to the sense-object therefore through alteration, such that we can say Simon who was 101 lived longer than Susan who lived until she was 82). Du Châtelet does in any case definitively state at the end of the above citation that the order, i.e. time, can only be brought about by the mind because there are real things existing which have in them the possibility of being thought in that order. Du Châtelet is very clear about this subject/object constitution of the notion of time. She writes:In the same way time, which is nothing other than the order of continuous successions, could not exist if things in a continuous sequence did not exist. Thus, there is time when things are, it is removed when one removes these things; however, it is like the number, different from the things that succeed each other in a continuous sequence. (Inst1740eZ 6.103).



Her investigation into the concept of time is thus exemplary in being clear that a content needs to be represented in time, yet it remains unclear whether the “real being” she refers to is in fact only “in time” when it is something that succeeds by virtue of itself, i.e. at bottom a sense-being, or whether a fiction of the imagination could be said to in itself be constitutive for time, which appears to be indicated. Either way, it is an investigation which clearly straddles the borders between rationalism and empiricism,19 between an adherence to universal principles as well as to experience as their link to the sense-world, making her a predecessor of Immanuel Kant.
5.3 Du Châtelet’s Concept of Time in Relation to Kant’s
To conclude the examination of Du Châtelet’s contribution to the concept of time, I will briefly remark on the relationship of Du Châtelet’s work on time to Kant.20 Kant famously recognized time as a form of intuition, yet we can see in Du Châtelet that she already had a conception of time as an order of successive beings, which, however, stands in direct relation to the objects of sensation.21 In Kant the form of intuition belongs simply to our disposition (Gemüt) and the transcendental time-determinations, constitutive of our determination of sense-objects, are determined by the categories and thus are a production of the intellect. Du Châtelet recognized that in order to conceive of anything as timely we need to form a notion of time through relation, i.e. by relating successive things, which is, in turn, a production of the mind. The timely exterior things can only be thought as timely because of this activity of the mind; she thus already recognized what Kant goes on to formulate as the productive form of intuition, time. However, Du Châtelet shows that the notion of time is an abstraction, even if it is created by the mind, which is dependent upon real objects succeeding each other and that time as a real portion of time is dependent upon succession and importantly change, which is derived of exterior beings, i.e. sensation.
5.4 Addressing the Problem of Real and Ideal Time
Let me here put forward my understanding of a problem Du Châtelet has addressed above concerning the need for something to be in a successive sequence for there to be time. Although Kant at the end of the Transcendental Aesthetic explicates time in its objective validity through the transcendental method, he does not actually explain how time itself is constituted in view of the sense object. The line Kant uses to depict the a priori character of time, and explain time’s constitution, only pertains to explaining succession through the imagination. I assert that the line is an abstract depiction and time is not itself known through the line (AA, B50). Let me explain: Neither the understanding nor the imagination or their correspondence can create one-after-another-ness without a specific content and another specific content that follows, since how is one-after-another-ness thinkable without the actual sense object that is altering or changing?22 To then answer: succession is something abstract and not in need of any alteration is to talk of uniform self-created succession, but not time, at the very least, not objective succession since it is created by the subject of that representation of succession alone. We need concrete intuitions that change in order for one-after-another-ness to be something. A pure X that does not entail anything and a pure X that follows does not pertain to two different points in time, as there would be a no different expression between the two Xs. Instead, the X-points would be measures or modes of possibility, rather than actual time or timeliness: time cannot itself be temporal without something that is temporal, i.e. something that qualifies that there is time, i.e. that something has passed or that something has begun. Hence, time is not as Kant states the substratum (AA, B183). It is necessarily based on one-after-another-ness. There is no succession (in nature) without alteration of some kind. Creating two Xs in our imagination that follow on from one another in the imagination can only be created by applying an empty relation between the two that suggests a before and an after. One might object that it is the mind itself that is “creating” the succession, yet the mind is itself unchanging (in the sense of being a faculty) and thus cannot itself be temporal.
Is the claim that time is purely a priori, which overlooks the dependency of the constitution of succession on “real” changing beings, perhaps the reason that time in Kant can only relate in its objective validity to sense-objects through causality? In other words, that this quality of something being successive actually only finds objective validity (which in turn is alteration) when related to a before and after in relation to each other through the understanding, i.e. cause and effect (AA, B234).
Kant’s concept of time is represented through succession in the imagination and applicable to phenomena through causality (AA, B292) but does not in fact grasp time in its necessary relation to sense-being. In Du Châtelet, a clear definition of “real beings”, which include ideas, is not given and the relationship between sensual content and real beings is not discussed. Yet in her explanation of time, it becomes clear that we can only think a portion of time by means of an actually existing exterior being, and that beings existing in a successive manner are a precondition for the notion of time. She also explains that the notion of time is constituted by the mind, relating the existence of successive beings to each other, i.e. by the mind being active in creating the idea of time. Her explanation of time in its being constituted through the object and the subject of representation is convincing, as it explains the relationship of time to the mind and the mind’s ability to think the timely as something distinct from the un-timely. It also explains the objective sense-relation of time, which we are confronted with when we deal with nature, e.g. cook noodles, as the time they need to soften is specific.
It has been shown that Du Châtelet’s concept of time is a significant advancement on Leibniz’s concept of time and in one respect superior to Kant’s. Her contribution to the subject matter is thus an invaluable insight into the history of philosophy, which has not been recognized in its originality.
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Footnotes
1This is Du Châtelet’s terminology.

 

2With a view to scholarship which positions Du Châtelet in the Leibniz-Clarke correspondence within the context of the debate between Newton/Newtonianism and Leibniz/Leibnizianism and with regard to her relationship to Clarke from a historical point of view, see Hutton (2011). Hutton points to the fact that Du Châtelet placed much less emphasis on her theological argument on space and time in her 1742 edition of the Institutions de Physique than in her earlier edition of 1740, cp. Hutton (2011, 92).

 

3A very clear explanation of Leibniz’s defense against the Newtonian position on absolute space and time, of his theological argument as well as his argument based on the Principle of Sufficient Reason is to be found in Jeffrey McDonough (2014). McDonough’s elucidation also includes Leibniz’s defense based on the Principle of Indiscernibles, which I have left out here, since it pertains more to space than to time.

 

4Du Châtelet adopts the Principle of Sufficient Reason as well as the argument that time cannot share a quality with God. Thus, it is not surprising that she too argues that time is not a real being by repeating Leibniz’s two justifications for this assumption at the beginning of her chapter on time. Yet, following this brief introduction, which reads like a summary of Leibniz’s argument, she states that we can also conclude that time is not a real being by an analysis of our idea of time. This is an entirely new method for showing what time is and why time is not a real being. But I will come back to this in the second section.

 

5On the relationship of space and time to Leibniz’s monads in his mature metaphysics see Jeffrey McDonough (2014). He writes: “[…] space and time as “beings of reason” are in a sense at least two steps removed from the monads of his [Leibniz’s] mature metaphysics. (i) Although bodies may be held to stand in spatial and temporal relations to one another, Leibniz claims, space and time themselves must be considered abstractions or idealizations with respect to those relations. For while relations between bodies and events are necessarily variable and changing, the relations constituting space and time must be viewed as determinate, fixed, and ideal. (ii) As we have briefly noted, however, according to Leibniz's most mature metaphysics, physical bodies and events are themselves to be understood as merely well-founded phenomena. Relations of relative distance and duration holding between bodies must therefore themselves be a step removed from monadic reality, and thus space and time must be, as it were, a second step removed from the most basic non-relational entities of Leibniz’s most mature metaphysics”. McDonough (2014, Sect. 5.2).

 

6The argument is based on Leibniz’s Principle of the Identity of Indiscernibles, which is one of Leibniz’s most fundamental ontological principles and is also known as the “Leibniz law”. In short, it states that there cannot be two separate things which have all their properties in common.

 

7In the chapter on space, which simultaneously serves as an introduction to space and time, Du Châtelet clearly positions herself on Leibniz’s side having summarized the historical dispute on space and time and their ideality/reality (Inst1740eZ 5.74). The line of argumentation departs from Leibniz’s Principle of Sufficient Reason but then moves on to an ‘analysis of our ideas’. The clear accord with Leibniz should not be misread as a mere repetition of Leibniz’s works. Du Châtelet’s elucidation of time, in fact, continues on a very different path to that of Leibniz himself, while the emphasis on this being her own position remains subtle. Hecht (2019, 11) also emphasizes that Du Châtelet’s critique of Leibniz (or in this case the separation in the line of argumentation) remains subtle. Reichenberger (2011, 162f.) and Suisky (2011, 124–126) contend similarly that Du Châtelet comments on Leibniz’s statements in a way that changes their original meaning, while it is clear that the cause is not a misunderstanding, but a subtle distinction in her own standpoint.

 

8Reichenberger (2016) discusses Du Châtelet’s concepts of time and space in the context of the law of inertia. She draws attention to the fact that a detailed investigation of the relationship of Du Châtelet’s concepts of space and time to the Living forces debate is yet to be undertaken and is an important desideratum in scholarship on Du Châtelet. Nevertheless, it will become clear in the following article that Du Châtelet’s concept of time is not merely of interest in view of her concept of force and within her theory of mechanics, but rather is of philosophical interest in its own right, independent of physical debates relating to it.

 

9Du Châtelet does not reflect on the method she uses to determine time independently of her investigation of time. Yet her method is clearly indicated by her statement “[…] we are going to see, by the analysis of our ideas, that time is only an abstract being […]” Inst1740eZ 6.96 as well as “when we pay attention to the links between our ideas, we grasp that in the abstract notion of time the mind only considers beings in general […]” Inst1740eZ, 6.98, emphasis added.

 

10Du Châtelet adheres to the distinction made between contingent and necessary truths by Leibniz. Yet she determines that contingency is given “when a thing can exist in various ways”, as opposed to necessary truths, which can only be determined in a single way. See Inst1740eZ 1.7.

 

11The passage in the original French 1740 is: “Dans la durée [on confidère simplement] l’ordre des choses successives, entant qu’elles se succedent, en faisant abstraction de toute autre qualité interne que la simple succession” (Inst1740). Du Châtelet uses the word “choses” in this context. It is translated as “beings” by Bour and Zinsser, since it is used equivalently with “etres” by Du Châtelet. Yet, the translation does not reflect the ambiguity in Du Châtelet’s choice of terms. The simultaneous use of “choses” and “etres” might point to the fact that Du Châtelet is thinking in both cases of something unspecific—something only determined by virtue of its successive character. This is also in line with the fact that “choses” or “etres” seem to encompass the succession of material bodies as well as of ideas (cp. Inst1740eZ 6.108). The terminology is relevant since it leaves a certain ambiguity in Du Châtelet’s concept of time as to what extent ‘etres’ are material or sensual.

 

12Leibniz also uses the term succession in the context of time (e.g. in Leibniz 1998, 42) but the concept of succession is not the subject of further investigation, as is the case for Du Châtelet.

 

13Du Châtelet explains in this context that there is no exact or universal measurement of time apart from the instant (Inst1740eZ 6.114). Hecht (2019, 22) interestingly points out the value of Du Châtelet’s discovery of this universal measurement of “an instant” for the concept of force.

 

14What can be derived from this is that time, as a conceptual notion, comes about through our mind, which is a separate power to that which is represented in our mind and when both these elements are taken together this constitutes a consciousness of something in time.

 

15As can be seen from the above quote, Du Châtelet is in no doubt about the fact that successive existence of beings is necessary for our notion of time, i.e. that there has to be a successive content. Yet it is not clear whether that succession in our ideas is, for this content, at bottom dependent on external bodies.

 

16Through the power of imagination in the first instance, which she indicates, as we will see in the next paragraph, but does not explicitly expound.

 

17For the statement on geometry, metaphysics and the theological argument see Inst1740eZ 6.101.

 

18Du Châtelet does however explain that we abstract from “particulars” and thereby create the idea of time as an abstraction, Inst1740eZ 6.100.

 

19For Du Châtelet’s position between rationalism and empiricism and her attempt to “reconcile an empirical and a rationalistic approach”, see Hagengruber (2011a, b, viii) as well as Hagengruber (2016).

 

20A lot of work is still to be done with regard to Kant’s reception of Du Châtelet. First advancements on the relationship between Du Châtelet and Kant from this historical point of view are to be found in Reichenberger (2019), Ursula Winter (2011) and Winter (2006). Reichenberger (2019) establishes that Kant knew Du Châtelet’s works, including her Foundations of Physics, and shows how the intellectual circle surrounding the Gottscheds’ contributed to his knowledge of Du Châtelet. She argues that Kant’s direct reception of Du Châtelet was limited to his debut work Thoughts on the True Estimation of Living Forces (cp. Reichenberger 2019). Winter (2019) adds passages from Kant’s opus postumum, specifically the volumes XXI and XXII of the Akademie-Ausgabe, to Kant’s ruminations on Du Châtelet. In light of this discovery Winter puts into question whether further theories and aspects of Kant’s pre-critical period were not in fact in line with Du Châtelet’s philosophy. Furthermore, she points out with reference to Mittelstrass (2011) that important works of Leibniz’s were not published and accessible to Kant and that Kant thus knew Leibniz through other work. With regard to Kant’s early writings, Winter names Wolff, Bilfinger and Du Châtelet as possible reference points for Leibniz’s works.

 

21A textual comparison of Du Châtelet’s notion of space and time with Kant’s is to be found in Winter (2019). I do not want to delve into similarities and differences in their notions of time in this context. Rather, my aim is to highlight an important aspect in Du Châtelet’s notion of time, which is lost to post-Kantian philosophy.

 

22One-after-anotherness is the term I use here to depict the connection between alteration and succession and serves to clarify further why Du Châtelet’s depiction of time is accurate. On this theme see Carus (2021).
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Abstract
Émilie Du Châtelet casts a long and largely overlooked shadow on the intellectual history of the eighteenth century. For example, many entries in Diderot and d’Alembert’s Encyclopédie make a quite liberal and unacknowledged use of Du Châtelet’s opus magnum, the Institutions de physique (1740/42). My study focuses not on this French context, but on the largely unknown reception of Du Châtelet in the German Enlightenment against the background on the prize essay question on monads proposed by the Berlin Academy of Sciences in 1745. I argue that a deeper look at Du Chatelet’s theory of matter in motion deepens our understanding of the controversy over monads, which culminated in the controversy about the principle of least action and prepared the ground for Immanuel Kant’s transcendental idealism.
Andrea Reichenberger
is currently a research associate at the FernUniversität in Hagen, Germany. Her primary research interests are in the history and philosophy of women in logic, mathematics, and physics. She has written a book about Émilie Du Châtelet’s Foundations of Physics (Springer 2016) and several articles and papers, among them studies on Grete Hermann’s interpretation of quantum physics (2022), Rózsa Péter’s founding contributions to recursion theory (2022) and Luise Lange’s discussion of the clock paradox in relativity theory (2018).


 

Émilie Du Châtelet casts a long shadow on the intellectual history of the eighteenth century. My study focuses on a largely unknown reception of Du Châtelet in the German Enlightenment against the background of the prize essay question on monads proposed by the Berlin Academy of Sciences in 1745, including an outlook on Immanuel Kant’s transcendental idealism.
6.1 Translations of Du Châtelet’s Works in the German Enlightenment
There are two well-known German translations of Du Châtelet’s works. In 1741, Luise Adelgunde Victorie Gottsched translated Du Châtelet’s dispute with Jean Jacques d’Ortous de Mairan (Mai1741D), a leading member of the French Academy of Sciences. Du Châtelet argued in favor of the Leibnizian living force and its measure: force, integrated over distance, is proportional to the chance in living force, i.e., mv2. Her argument objected to Mairan’s view that force is proportional to the simple velocity, or mv. Gottsched’s translation Zwo Schriften, welche von der Frau Marquise von Chatelet und dem Herrn von Mairan, das Maaß der lebendigen Kräfte in den Körpern betreffend, sind gewechselt worden was anonymously reviewed in German journals. Originally, Luise also intended to translate Du Châtelet’s Institutions physiques (see Brown, 2012, 178). But Wolf Balthasar Adolph von Steinwehr beat her to it. In 1743, Steinwehr’s translation Der Frau Marquisinn von Chastellet Naturlehre an ihren Sohn was published by Regner in Halle (Inst1743Nat). Steinwehr was an extraordinary professor of philosophy at the University of Göttingen, the editor of the German journal Neue Zeitungen von gelehrten Sachen, a foreign member of the Königlich Preußische Sozietät der Wissenschaften and a member of Gottsched’s Deutsche Gesellschaft in Leipzig. After he had married the writer Christiana Mariana von Ziegler in September 1741, both moved to the University of Frankfurt (Oder), where Steinwehr became professor of philosophy, history, and law. He was rector of the Alma Mater in the winter semester 1745 and 1749 as well as in the years 1756 and 1765.
The Gottsched circle—including the prominent Johann Christoph Gottsched, his wife, Luise Adelgunde Victoria Gottsched, Steinwehr, and Ziegler—dominated efforts to build up a German culture sophisticated enough to rival to the French-speaking world. Walter Horace Bruford, a famous British scholar of German literature, once remarked that “Gottsched’s work […] and that of his circle consisted mainly of translations and adaptations” (Bruford, 1952, 296). This downplay is not justified. The translations of the Gottsched circle were of eminent influence on Kant as well as on the German Enlightenment in general. Despite these well-known facts, Du Châtelet seems to have played only a very marginal role for the German Enlightenment, if any. We aim to trace at least an indirect influence of Du Châtelet on the German-speaking culture of Enlightenment philosophy. One comes from the Wolffian Henri Samuel Formey, another from Gotthelf Abraham Kästner, who was a member of the Gottsched circle in Leipzig.
6.2 Formey’s Adoption
In 1745, the Berlin Academy of Sciences opened a prize essay competition entitled L’examen de l’hypothese des monades. The competition gained fame, because Leonard Euler, one of the members of the selection committee, made the faux pas of publishing an anonymous pamphlet entitled Gedancken von den Elementen der Cörper (1746), in which he attacked the “doctrine” of monads. Shortly after the publication, in September 1746, Henri Samuel Formey, long-term secretary of the Berlin Academy and editor of the Nouvelle Bibliothèque Germanique, informed both Christian Wolff and Johann Christoph Gottsched that he had written a treatise entitled Recherches sur les éléments de la matière, which would refute Euler’s main theses (Ostertag, 1910).
Wolff encouraged Formey to proceed with plans to publish the work. Formey appealed to Gottsched to help him find a publisher and translator. Thereupon, Gottsched addressed Ernst Christoph von Manteuffel, an important patron of Christian Wolff. Manteuffel arranged for the translation. Formey’s Recherches sur les éléments de la matière (Formey, 1747a) was translated by Hans Gotthelf von Globig, Manteuffel’s secretary. Also published anonymously, it bore the title Prüfung der Gedancken eines Ungenannten von den Elementen der Körper (Formey, 1747b). The publisher was Bernhard Christoph Breitkopf, Leipzig. In 1747, shortly after the publication of Formey’s German and French text, the Berlin Academy selected the winner of the competition, Heinrich Gottlob von Justi, an opponent of the “doctrine” of monads (Justi, 1747). But this was not the end of the controversy. The debate was continued in the journals of the German Enlightenment, among them in Neuer Büchersaal der schönen Wissenschaften und freyen Künste, a journal which was edited by Johann Christoph Gottsched.
Against this background, it is astonishing that, up until this point, nobody noticed that Formey’s Recherches sur les éléments de la matière (Formey, 1747a) includes verbatim many passages from Du Châtelet’s Institutions physiques (Inst1742), among them the ninth chapter on the divisibility of matter. This is all the more astonishing as it had been known for a long time that Formey plagiarized Du Châtelet in Diderot and d’Alembert’s Encyclopedie (Diderot/d’Alembert, 1754). Thus, Hans Gotthelf of Globig translated a text that had largely been translated by Wolf Balthasar Adolf von Steinwehr:	Prüfung der Gedancken eines Ungenannten von den Elementen der Körper
[published anonymously 1747 in Leipzig; author: Johann Samuel Formey; translated by Hans Gotthelf von Globig]
	Der Frau Marquisinn von Chastellet Naturlehre an ihren Sohn
[Inst1743Nat]

	§. 37. Allein der physikalische Körper wiederstreitet dieser fälschlich vorausgesetzten Meynung noch auf eine ganz andere Art, als der geometrische Körper. Dieser ist nichts als die bloße Ausdehnung; er enthält keine bestimmte und wirkliche, sondern bloß mögliche Theile, die man bis auf das unendliche hinaus vermehren oder vermindern kann, wie man will. Denn der Begriff der Ausdehnung schließt nur mit einander vorhandene und vereinbare Theile in sich: die Anzahl dieser Theile ist schlechterdings unbestimmt und kommt nicht mit in den Begriff der Ausdehnung. Solchergestalt kann man, ohne dieser hier Abbruch zu thun, die Anzahl nach belieben bestimmen. Man kann nämlich festsetzen, daß eine Ausdehnung zehen tausend, oder eine Million, oder zehen Millionen etc. Theile begreift, nachdem der Theil ist, welchen man zur Eins wird annehmen wollen. So wird auch eine Linie zween Theile in sich faßen, wenn man ihre Hälfte al einen Theil ansieht, und sie wird derer zehn, oder tausend haben, wenn man ihren zehenden oder tausendsten Theil zur Einheit nimmt. Diese Einheit ist schlechterdings unbestimmt, und beruhet auf der Willkür der Person, die diese Ausdehnung betrachtet
§38. Mit der Natur ist es anders beschaffen. Alles, was wirklich vorhanden ist, muß auf alle Weise seine Bestimmung habe. Es steht nicht in unserer Gewalt, es anders zu bestimmen. Eine Uhr hat z.E ihre Theile, aber nicht solche, die bloß in der Einbildung bestimmbar sind; sondern es sind wirkliche, in der That vorhanden Theile, und es steht einem nicht frey, zu sagen: diese Uhr hat zehen, hundert, oder eine Million Theile. Denn in so fern sie eine Uhr ist, so hat sie eine gewisse Anzahl Theile, die ihr Wesen ausmachen; und die kann deren weder mehr noch weniger haben, so lange sie eine Uhr von dieser Art bleibt. So ist es auch mit allen natürlichen Körpern
	§. 169. Ein geometrischer Körper ist nichts anders als die blosse Ausdehnung. Er hat keine bestimmete und wirkliche, sondern nur mögliche Theile, die man so lange vermehren kann als man will. Denn der Begriff von der Ausdehnung schliesset nichts in sich, als Theile die nebeneinander und vereiniget sind; ihre Zahl aber ist ganz unbestimmet, und gehöret nicht zum Begriffe von der Ausdehnung. Man kann sagen, eine Ausdehnung hat zehntausend, eine Million, zehn Millionen etc. Theile; nachdem man jedes für eins annehmen will. So wird eine Linie zween Theile haben, wenn man die Hälfte für eins annimmt; sie hat zehn oder tausend, wenn man den zehnten oder tausenden Theil dafür annimmt. Folglich ist diese Einheit ganz unbestimmet, und beruhet auf dem Willen dessen, der diese Ausdehnung betrachtet
§. 170. Man kann also eine jede abstracte und geometrische Ausdehnung durch eine Zahl ausdrücken; in der Natur aber ist es ganz anders. Alles was wirklich ist, muß darinn auf alle Weise bestimmet seyn, und es stehet nicht in unserer Macht, es anders zu bestimmen. Eine Uhr, z.B. hat ihre Theile; es sind aber nicht solche die sich nur durch die Einbildung bestimmen lassen, sondern wahre und wirkliche Theile: Und es ist mir nicht frey zu sagen: diese Uhr hat zehn, hundert oder eine Million Theile. Denn als Uhr hat sie eine Anzahl Theile die ihr Wesen ausmachet; und so lange sie die Uhr bleibet, kann sie deren weder mehr noch weniger haben. Gleiche Beschaffenheit hat es mit allen natürlichen Körpern




	Recherches sur les éléments de la matière
[published anonymously 1747 in Berlin; author: Johann Samuel Formey]
	Institution physiques
[published 1742 in Amsterdam; author: Émilie Du Châtelet]

	XXXVII. MAIS LE CORPS Physique répugne encore d’une toute autre maniere à cette supposition que le Corps Géométrique. Celui-ci n’est que la simple étendue, il n’a point de parties déterminées, & actuelles, il ne contient que des parties simplement possibles, qu’on peut augmenter ou diminuer tant qu’on veut, & à l’infini; car la notion de l’étendue ne renferme que des parties coexistantes & unies, & le nombre de ces parties est absolument indéterminé & n’entre point dans la notion de l’étendue. Ainsi, on peut, sans nuire à l’étendue, déterminer ce nombre comme on veut, c’est à dire, qu’on peut-établir qu’une étendue renferme dix mille, ou un million, ou dix millions &c. de parties, selon que l’on voudra accepter une partie quelconque pour un: De même une ligne renfermera deux parties, si l’on prend sa moitié pour une, & elle en aura dix ou mille, si on prend sa dixieme, ou sa millieme partie pour l’unité. Cette unité est absolument indéterminée, & dépend de la volonté de celui qui considere cette étendue
XXXVIII. IL N’est pas de même de la Nature. Tout ce qui existe actuellement, doit être determine en toutes manieres. Il n’est pas en notre pouvoir de le determiner autrement. Une Montre, par exemple, a ses parties, mais ce ne sont point des parties simplement déterminables par l’imagination, ce sont des parties réelles, actuellement existantes, & il n’est point libre de dire, Cette montre a dix, cent, ou un million de parties; car, entant que Montre, elle en a un nombre qui constitue son Essence, & elle n’en peut avoir ni plus, ni moins, tant qu’elle restera Montre. Il en est de même de tous les Corps naturels; ce sont tous des Composés qui ont leurs parties déterminées & dissemblables, qu’il n’est point permis d’exprimer par un nombre quelconque
	§. 169. Le corps Géométrique n’est que la simple étendue, il n’a point de parties déterminées, & actuelles, il ne contient que des parties simplement possibles, qu’on peut augmenter tant qu’on veut à l’infini; car la notion de l’étendue ne renferme que des parties co-existantes & unies, & le nombre de ces parties est absolument indéterminé, & n’entre point dans la notion de l’étendue. Ainsi, on peut, sans nuire à l’étendue, déterminer ce nombre comme on veut, c’est-à-dire que l’on peut établir qu’une étendue renferme dix mille, ou un million, ou dix millions de parties, selon que l’on voudra accepter une partie quelconque pour un: ainsi une ligne renfermera deux parties, si l’on prend sa moitié pour une, & elle en aura dix ou mille, si on prend sa dixieme, ou sa millieme partie pour l’unité: ainsi, cette unité est donc absolument indéterminée, & dépend de la volonté de celui qui considere cette étendue
§170. Chaque étendue abftraite & géométrique peut donc être exprimée par un nombre quelconque, mais il e nest tout autrement dans la nature; tout ce qui éxiste actuellement, doit être déterminé en toute maniere, & il n’est point en notre pouvoir de le déterminer autrement. Une Montre, par exemple, a ses parties, mais ce ne sont point des parties simplement déterminables par l’imagination, ce sont des parties réelles, actuellement existantes, & il n’est point libre de dire, cette montre a dix, cent, ou un million de parties; car en tant que Montre, elle en a un nombre qui constitue son essence, & elle n’en peut avoir ni plus ni moins, tant qu’elle restera Montre: il en est de même de tous les Corps naturels, ce sont tous des composés qui ont leurs parties déterminées & dissemblables, qu’il n’est point permis d’exprimer par un nombre quelconque



The quoted passage deals with the question of what is meant by a geometric body and in what sense a geometric body differs from a physical one. According to the text passages, the decisive difference between the geometric and the physical body is that the geometric body is an ideal being, whereas the physical body is an actual being. The geometric body is an abstraction and idealization; it has no constitutive, determinate, and actual parts and no privileged position; it contains nothing but simply possible parts. The idea of extension, in other words, involves only that of indeterminate and possible coexisting parts. This does not hold in the case of real and actual extended bodies of our physical (natural) world. Physical bodies have minimal parts; they are composed of a finite number of actual and determinate parts. In other words, no actual infinite physical body exists whatsoever. Geometric bodies, on the other hand, are infinitely divisible, i.e., they are continuous. The fundamental difference between geometric figures and material, or physical bodies became a challenge to Abraham Gottheld Kästner’s examination of the controversy over monads.
6.3 Kästner’s Reception
In 1743, Abraham Gotthelf Kästner published an article in the German journal Belustigungen des Verstandes und des Witzes, entitled “Brief über den leeren Raum bey Zurücksendung der Naturlehre der Marquise von Chatelet” (Kästner, 1743). The journal was edited by Johann Joachim Schwabe, a member of the Gottsched circle in Leipzig. At the beginning of his article, Kästner states that the French scholar Du Châtelet was too little British and too much German.1 That means that she would follow Leibniz and Wolff too closely and Newton too little, by rejecting absolute empty space.
According to Kästner, Du Châtelet’s proof of the nonexistence of empty space by means of the principle of sufficient reason fails. Du Châtelet states that no location or orientation of objects in space is distinguished from any other location or orientation, as there is no sufficient reason for it. However, Newton’s first axiom, the law of inertia, presupposes absolute empty space, which is constituted by a series of unrecognizable absolute fixed points, which serve as a reference for the real locations and motions of the physical bodies. An anonymous author defended Du Châtelet in the September issue of the same year (Anonymous, 1743). Kästner replied, mocking the monadists as ghost-seers. Christlob Mylius, one of Kästner’s students and a member of the Gottsched circle, intervened in the debate (Mylius, 1744). Kästner reacted again. Finally, Johann Gottfried Gade published his reply Vom leeren Raum (Gade, 1744).
In 1763, Friedrich Eberhard Boysen from Quedlinburg edited Euler’s Vernünftige Gedanken von dem Raume, dem Orth, der Dauer und der Zeit (Euler, 1763). The volume entails a German translation of Leonard Euler’s Réflexions sur l’espace et le temps (Euler, 1748), one letter from the editor Boysen to Euler, as well as letters between Euler and Georg Venzky. In the last chapter, Boysen summarizes the history of the dispute on space, time, and duration. Boysen presents—after a detailed description of the Leibniz-Clarke correspondence and its reception in the early eighteenth century—a summary of the dispute which was provoked through Kästner’s criticism of Du Châtelet.
6.4 Du Châtelet on Matter and Force
Chapter IX of the Institutions physiques entitled “On the Divisibility of Matter”, begins with the following considerations: A body can be conceived as extended in length, width, and depth. These are the well-known three dimensions of extension. Three-dimensionality is, according to Du Châtelet, a necessary property of a solid body. However, we can consider one-dimensional or two-dimensional objects as well, like a line or a plane, or a point, which has no dimension. How does one get this idea? The simple answer given by Du Châtelet is, by abstraction. One should not confuse the abstractions of our mind (“abstractions de notre esprit” Inst1742 § 166) with physical bodies. If one ignores the difference between the divisibility of geometrical and physical bodies, one enters the labyrinth of the divisibility of the continuum (Inst1742 §168).
Against this background, Du Châtelet reinterprets Zeno’s argument which was based on the unstated assumption that the sum of an infinite cannot be finite: “car la somme de toute progression Géométrique infinie décroislante est finie” (Inst1742 § 171). Du Châtelet explicitly refers to Gregory of St. Vincent. In his Opus geometricum quadraturae circuli sectionum coni (de Saint-Vincent, 1647), the Flemish Jesuit and mathematician recognized that the paradox is to be explained in terms of the limit of an infinite series (Fig. 6.1).[image: ]
Fig. 6.1Émilie Du Châtelet: Institutions de physique. Manuscript Bibliotheque nationale de France, Fonds français 12.265, excerpt from the manuscript page 311


We should first ask Zeno to be clearer about what is divided. Is a concrete, material stick divided into its components? If so, we reach ultimate constituents of matter such as elements that cannot be further divided. Or is an abstract path or trajectory, e.g. a straight line, divided? A geometric body has no determinate and actual parts, it contains nothing but simple possible parts, which are indeterminate and can be arbitrarily chosen. A physical body has a determined number of parts, and it is not in our power to determine it otherwise. Du Châtelet explains this difference by using an analogy which compares physical bodies with a clock: A clock has its parts, for example, but these are not parts that are determinable merely by the imagination, these are real, actually existing parts (Inst1742 § 170).
Du Châtelet concludes that the divisibility of extension to infinity is at the same time a geometric truth and a physical error: “Ainsi, la divisibilité de l’étendue à l’infini est en même tems une vérité Géométrique, et une erreur physique” (Inst1742  § 171). One could have avoided all the difficulties that this divisibility involves if one had taken care never to apply the reasoning that one applies to the infinite divisibility of geometric progression to natural, or physical bodies.
Du Châtelet used this argument against John Keill. In his work Introductio ad veram physicam (1701), Keill had claimed that the infinite divisibility of matter can be demonstrated by geometry and that one could fill the entire universe with a grain of sand. Du Châtelet disagreed. According to her opinion, the infinite divisibility of a geometric body, which rests on our abstractions of mind, has to be distinguished from the divisibility of matter which is not resolvable to infinity.
Du Châtelet had a strong argument for distinguishing between geometric and physical bodies. The physical body is not sufficiently determined by the property of extension. Motion (of matter) presupposes force. Force is therefore as necessary to the essence of physical bodies as an extension:The extension which results from composition is therefore not the only property which is suitable to the Body and which constitutes its essence, and there is still to be added the power to act: thus the force which is the principle of action is found widespread in all Matter, and there can be no Matter without a moving (motive) force, and no moving (motive) force without Matter, as some strong Ancients had it well known. (Inst1740eB .§ 141).



A further property of bodies is that of inertia:Kepler expressed this resistant force in a significant way by the words vis inertia, force of inertia. Without this force, none of the laws of motion could subsist, and all motions would be without sufficient reason. For were we to admit that Matter was without resistance, or force of inertia, there would be no proportion between cause and effect. (Inst1740eB § 142).



In striking difference to Newton Du Châtelet states that the essence of a body consists in (i) extension (“étendue”), (ii) inertial force (“force d’inertie”), and (iii) moving force (“force mortice”) (Inst1742  § 143). Both, extension and inertia, are necessary conditions for the capacity (ability) of a body to move (to act), but not sufficient for the actualization of the (potential) motion of a body. The force of inertia is a passive principle. It is a kind of selection principle for distinguishing between the possibility of motion and its actualization. Moving force, the active principle, explains why a body really (actually) moves (Inst1740eB  § 147).
A comparison with Leibniz might be helpful: Leibniz maintained that the moving force (“vis motrix”) has to be distinguished from the Cartesian quantity of motion (“quantitas motus”) in order to calculate the motion of a body (Leibniz, 1686, 2027f.). Appealing to Galileo’s treatment of free fall and pendula, Leibniz argued that the force needed to lift a weight can be determined by the product of weight and height. According to Galileo’s law of falling bodies, a fourfold increase in the height of fall results in a doubling of the speed, i.e., the moving force must be proportional to mv2. In Specimen dynamicum (Leibniz, 1695), Leibniz presented a mature synthesis of his concept of force, incorporating metaphysical views based on his reinterpretation of Scholastic substantial forms: what is real in the universe is activity; the essence of substance is action, not an extension as Descartes had insisted. This activity is constituted as a primitive force or a striving toward change; it is the innermost nature of a body. Later, Leibniz called the basic indivisible substance whose essence is a continual tendency toward action monads. These units can neither be created nor destroyed. Primitive forces are the essence of substance. Derivative forces are well-founded phenomena, measurable and experimentally testable. They are the phenomenal manifestation of primitive forces, i.e., substantially present in all corporeal entities. Both primitive and derivative forces are either active or passive. Active derivative forces are the physical forces by which bodies act, and to which the laws of motion apply.
Newton agreed with Leibniz that Descartes’ explanation of the universe as extended matter in motion was insufficient. Extension cannot be itself the source of activity found throughout nature. Furthermore, this activity cannot be derived from corporeal motion, since motion either is impressed upon a body by another body, or originates from activity pre-existing in the body itself. Both Newton and Leibniz re-established the concept of force in mechanics and demonstrated how to incorporate the representation of forces into the geometric approach to motion. However, Newton disagreed with Leibniz regarding the nature, measure, and concept of force. Newton accused Leibniz of neglecting “the different times of fall of the bodies. In a free fall, Newton argued, the ‘impulsive forces’ imparted to a body are proportional to its velocity, and since in a free fall acceleration is for practical purposes constant, then the ‘impulsive force’ applied to the body is proportional to the time of fall” (Freudenthal, 1986, 44).
The controversy came to a head when Newtonians intervened in the first decades of the eighteenth century (for further reading see Reichenberger, 2011, 2016, 2018). Du Châtelet knew about the bygone and current debates very well. Against this background, she reinterpreted Leibniz’s concept of force. Du Châtelet called force the principle of action (“principe de action”) (Inst1742 7.126) and maintained that there can be no matter without moving force and no moving force without matter (Inst1742  § 141).
Du Châtelet insisted on the equal status of matter and force, replacing at the same time the Newtonian dualism between passive matter and external forces. In this context, it is easily overlooked that all efforts of that time to clarify the relationship between the motion of a body and the forces acting upon it were closely connected to the question of what space, time, and motion mean.
6.5 Du Châtelet on Extension, Space, Time, and Motion
At the beginning of the fifth chapter, Du Châtelet stresses that the question of the nature of space is one of the most famous, controversial, and essential questions in physics and metaphysics. Then she contrasts two views of space:Some have said: Space is nothing over and above things, it is a mental abstraction, an ideal Being, it is nothing other than the order of things as they coexist, and there is no space without bodies. Others have, on the contrary, maintained that Space is an absolute Being, real, and distinct from the bodies placed in it, i.e. an impalpable, penetrable, non-solid extension, the universal vessel that receives the Bodies that are placed in it; in a word, a kind of immaterial and infinitely extended fluid, in which the Bodies swim. (Inst1740eB § 72).



At first glance, the quoted passage summarizes the standard relational-absolute position of space and time as a dichotomy. In fact, the absolute-relational dichotomy does not do full justice to the complexity of the historical and conceptual debate regarding space and time, which was deeply involved with the question of how bodies move and interact.
The important point is that Du Châtelet understood space and time as appearing to us as both, i.e., as orders of possible coexisting and successively existing phenomena and as substance independent of the things that are placed in it. Because our concepts of space and time are based on how we form the idea of extension. For example, “we give extension to a line, insofar as we pay attention to several distinct parts which we see as existing externally to one another, which are united together and which are for this reason a single whole” (Inst1740eB § 77). Diversity and unity engender in us the idea of extension. Given this notion of extension, we arrive at the idea of an absolute space, which we consider to be homogeneous and indiscernible and which is at the same time the order of coexisting things that must appear to us as a substance. The ideas that we call extension, space, time, and continuityhave no reality but in the abstractions of our mind. However, since the Abstract cannot subsist without a Concrete thing, that is to say without a real and determined Being from which we are abstracting, it is certain that there is Space only insofar as there are real and coexistent things; and without these things there would be no Space. However, Space is not these things themselves. (Inst1740eB § 87).



The same holds for time:We form the idea of time by abstraction. There is time when things are, it is removed when one removes these things; however, it is like the number, different from the things that succeed each other in a continuous sequence. This comparison between time and number can help to form the true notion of time; and to understand that time, like space, is nothing absolute outside of things, not a thing themselves. (Inst1740eZ  §103)



To illustrate the crucial role of abstraction, Du Châtelet compares the concepts of space and time with the concept of number: Space is an abstraction of coexisting things as numbers are an abstraction of things numbered. A similar analogy one can find in Christian Wolff’s Philosophia prima, sive Ontologia: “spatium se habet ad res simultanas sicuti numerus ad res numerates” (Wolff, 1730, § 613).2

Thus, space is not the extension of a thing, any more than duration is its time. As the number is different from the numbered thing, space is different from the extended thing and time is different from the measured thing. While extension and duration, therefore, must always belong to some actual things, or actualities, space and time are relations belonging to possibilities. Possible coexistences constitute space, successive existences constitute time. In this sense, space and time are the order of possibilities rather than any kind of a prior physical order.
However, Du Châtelet’s considerations insist on the abstraction of our mind from the phenomenal appearances. Space and time appear to us as substantial order of possible coexistence and successive things because these notions rest on our abstractions from sensual experience. Our notion of time is born from the succession of our ideas, our notion of space is derived from our perception of the extended outer world. One might suspect an influence of John Locke. But is this really the case? Du Châtelet certainly did not adopt Locke’s theory of abstraction, although she was acquainted with it:We have seen that the successive existence of beings gives rise to the notion of time; now, as it is our ideas that represent to us these beings, the notion of time is born from the succession of our ideas and not from the movement of exterior bodies; for we would have a notion of time even if nothing other than our soul existed, and insofar as things that exist outside of us are similar to the ideas our soul creates of them, they exist in time. (Inst1740eZ § 108).



In order to understand Du Châtelet’s approach, one should be aware that the primary problem she struggled with was to clarify how time is related to motion. Is motion implicitly prior to space and time or the other way around? Would space and time exist if there were no motion? Does motion presuppose space and time?
Du Châtelet attaches great importance to the distinction between space and time on the one hand and motion on the other hand: time is ideal; motion is real and actual (Inst1742  § 109). Thus, time should not be confused with its measurement. We measure time by the motion of bodies. We measure a portion of time, or time interval (Inst1742  § 112). Thus, measurements are founded in duration (Inst1742  § 115).
After defining motion as the passage of a body from the place it occupies to another place (Inst1742 § 211), Du Châtelet distinguishes three kinds of motion: (i) absolute motion (“le mouvement absolu”), (ii) relative common motion (“le mouvement rélatif commune”), and (iii) proper relative motion (“le mouvement rélatif proper”). Absolute (real) motion is the motion of a body relative to other bodies which are assumed to be immobile (Inst1742  § 213). Relative common motion is defined as that which a body experiences, when it is at rest, in relation to the bodies which surround it. Du Châtelet adds that this is the case in which the absolute place of the bodies changes, though their relative place stays the same; this is what happens to a pilot who sleeps at the tiller while his ship moves, or a dead fish carried along by the current (Inst1742  § 214). Relative proper motion is the one experienced, when, being transported with other bodies in a common relative motion, one nonetheless changes one’s relationship with them, as when I walk on a sailing ship (Inst1742  § 215). Du Châtelet’s version of Galileo’s ship is based on the principle of relativity according to which there is no internal observation (i.e., without looking out the window) by which one can distinguish between a system moving uniformly from one at rest. Hence, any two systems moving without acceleration are equivalent, and unaccelerated motion is relative, i.e., dependent on the observer (in its modern term: reference system).
6.6 From the Controversy Over Monads to the Principle of Least Action
Faced with foundational difficulties grounding the “true quantity of motion”, Maupertuis proposed a more fundamental principle than the Newtonian laws of motion offered, providing at the same time an alternative and more global approach to mechanics. In a paper to the Paris Academy of Sciences in 1744 (Maupertuis, 1744), Maupertuis formulated a principle called “principle of the least quantity of action (“principe de moindre action”). It states that the action should always be a minimum, rather than a stationary point. Action, according to Maupertuis, is the product of the mass of the body multiplied by its velocity and the space it is passing over. For example, “the course chosen by light corresponded always to the least possible action, though not always to the least possible time” (Hamilton, 1833, 12). Independently of Maupertuis, Euler developed a formulation of the principle of least action as a variational principle to the motion of a particle, not to light (Euler, 1744). Euler also recognized that not only minima, but other types of extremal points (i.e., saddle points and maxima) need to be admitted as well. Thus, the integral called action, instead of being always a minimum, is often a maximum. Two years later, Maupertuis applied the principle of least action to the lever problem in mechanical equilibrium and to perfectly elastic and perfectly inelastic collisions, citing Euler’s, 1744 work (Maupertuis, 1746).
In 1751, Maupertuis’ priority for the principle of least action was challenged by Johann Samuel König, who quoted a 1707 letter purportedly from Leibniz that described results similar to those derived by Euler in 1744 (König, 1751). König himself showed a copy of a 1707 letter from Leibniz to Jacob Hermann with the principle, but the original letter has been lost. The Berlin Academy under Euler’s direction declared the letter to be a forgery and even the King of Prussia and Voltaire entered the debate.
The König affair split the Academy in 1751. It was not just a political issue about priority, but of considerable importance in the history of physics, because the link between the calculus of variations and partial differential equations was worked out. Du Châtelet’s interest in the correlation between the principle of action and living forces forced both Maupertuis and König to deliberate it too. During their stay in Cirey, Maupertius and König were involved in many experiments and theoretical discussions regarding the principle of action and vis viva, among them experiments with honeybees who seem to construct cells upon the principle of least action, aiming at the production of a maximum quantity of force/effort/work with a minimum amount of material (Reichenberger, 2016, 244–251).
The hexagonal shape of the honey bee cells has attracted the attention of philosophers and scientists for centuries. Why do bees build perfect hexagonal prisms for their wax comb houses? How do they manage to do it? Do honeybees build their hexagonal cells in order to achieve the best economy of material? Taking up this discussion, Immanuel Kant criticized teleology as the idea that natural phenomena are explained in terms of the purpose they serve (Kant, 1987 (1790), 282):For purposes in nature are not given to us by the object: we do not actually observe purposes in nature as intentional ones, but merely add this concept to nature’s products in our thought, as a guide for judgment in reflecting on these products.



Neither does the ray of light know where it’s going, nor does the bee knows how to make a hexagon comb. Rather, bees’ construction of cells must be understood as analogical to purposiveness. As for teleology, we are led to think of living organisms as “purposive”, that is, as teleological products through the exercise of analogy. Nature is viewed as if it is intelligently designed by presupposing a priori a concept of purposiveness. According to Kant, a priori knowledge is possible only if and to the extent that the sensible world itself depends on the way the human mind structures its experience. Reading through Kantian glasses the principle of least action was not an objective characteristic inherent in nature, but has to be understood as a regulative and heuristic principle we use in order to understand and interpret nature.
6.7 Du Châtelet and Kant: Comparison and Outlook
Immanuel Kant’s first publication in 1747, Thoughts of the True Estimation of Living Forces (Kant, 1746, 49), is dedicated to the problem of living forces and shows a keen interest in Du Châtelet’s dispute with Jean Jacques d’Ortous de Mairan (Brading, 2018; Hagengruber and Hecht, 2019; Lu-Adler, 2018). Kant was not only well acquainted with the Institutions physiques, or the Naturlehre, but also with the German reception of her work by Christian Wolff, Johann Christoph and Luise Adelgunde Victorie Gottsched, Jean Henri Samuel Formey, Abraham Gotthelf Kästner, Johann August Eberhard, Georg Christoph Lichtenberg, and many others. Most likely Kant only became acquainted with Euler’s essay on space and time (Euler, 1748) through Friedrich Eberhard Boysen’s translation Vernünftige Gedanken von dem Raume, dem Orth, der Dauer und der Zeit (Euler, 1763), which entails a comment on Kästner’s criticism of Du Châtelet.3

However, a decisive question has not yet been clarified: Was Kant influenced by Du Châtelet? Without being able to decide the question or to present an overall study to this ambitious venture, I want to draw attention to some striking similarities, but also crucial differences between Du Châtelet and Kant. Let’s start our comparison between Du Châtelet and Kant with Plato’s allegory of the cave. In Plato’s cave, the philosopher is like a prisoner who is freed from the cave and comes to understand that the shadows on the wall are not reality at all, for he can perceive the true form of reality rather than the manufactured reality that is the shadows seen by the prisoners. The inmates of this place do not even desire to leave their prison, for they know no better life. The prisoners manage to break their bonds one day, and discover that their reality was not what they thought it was.
In his essay Brief über den leeren Raum bey Zurücksendung der Naturlehre der Marquise von Chatelet (Inst1743Nat), Kästner refers to Plato’s cave as an allegory for Leibniz’s distinction between the noumenal, i.e., the realm of the monads, and the contingent phenomenal world. The phenomenal world might not be the way the world really is, independent of the human condition. However, we cannot free ourselves from the phenomenal state just as the prisoners could not free themselves from their chains.
At this point, Kästner makes a crucial turn in his interpretation. He transforms Plato’s pessimism about the human condition into an optimistic epistemology: For Kästner, our knowledge of the phenomenal world is contingent and open for revision, nevertheless reliable due to the axiomatic methods of mathematics. Kästner’s optimism comes close to Du Châtelet’s position. We gain knowledge and learn by abstractions. Abstractions are mind-dependent and constructive. For example, our idea of a mass point is the result of an abstraction: we abstract from the dimension and shape of any perceptible object. At the same time, we import additional properties and features to this “ideal object” like inertial motion and construct a theoretical understanding of how objects move.
Du Châtelet is not very clear and explicit about how abstractions emerge through the complex interplay between sense perception, experience, and reasoning and thoughts. But it is clear that she aims to explain how we gain knowledge from the phenomenal world by abstractions. Metaphorically spoken, abstractions are bridges between the world outside and inside of us, between realism and idealism, between the subject and the object. Du Châtelet’s crucial insight here is to argue that our knowledge of the world is only possible if the mind provides a systematic structuring of its representations by abstractions. For example, the claim “every event must have a cause” is based on sensual experience, but cannot be verified or falsified by sensual experience. Rather, experience is impossible without this principle because it describes the way the mind must necessarily order its representations. It was Kant who gave this point of view its canonical expression (??CE ?? A491/B519).
Du Châtelet and Kant agreed that space and time are not things in themselves, or determinations of things in themselves that would remain if one abstracted from all subjective conditions of human conditions. Both Du Châtelet and Kant denied that all we know is the existence of our own minds and our temporally ordered mental states, while we can only infer the existence of objects “outside” us in space.
Despite these parallels, Kant’s terminology does not correspond to that of Du Châtelet’s. Du Châtelet, for example, speaks of ideas we form by abstractions. Kant distinguished between concepts and nonconceptual intuitions and claimed that space and time are a priori forms of pure intuition. One would have to study much more intensively Du Châtelet’s reception in the German Enlightenment against the historical context in which Kant’s philosophy arose.
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Footnotes
1“Sie besitzt zu viel Deutsches darzu. Sie würde mir mehr gefallen, wenn sie eine Engelländerinn wäre” (Kästner 1743, 301).

 

2Compare Du Châtelet (Inst1742 . § 87): “l’Espace est aux Etres réels, comme les Nombres aux choses nombrées.”

 

3In his book about Kant’s philosophy of mathematics, Darius Koriako shows that it is very likely that Kant read the German translation of Euler's essay and not the French original (Koriako, 1999, 108).
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Abstract
Before giving a survey on how Christian Wolff and Ernst Christoph of Manteuffel referred to the Marquise Du Châtelet in their letters, I shall first provide some general information about the Wolff-Manteuffel correspondence. After that I will give some insights to Wolff’s and Manteuffel’s approach to the Marquise between June 1739, the first mention of Émilie Du Châtelet, and September 1748, the last mention of the Marquise. Without going into a detailed analysis of the connection between the Marquise Du Châtelet and Wolff, by consulting and presenting the sources I will nevertheless focus on shedding light on how this connection was constituted. This hopefully will further the research on how the Marquise may have been influenced by Wolff and Leibniz in concrete ways.
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7.1 Introduction
Before giving a survey on how Christian Wolff and Ernst Christoph of Manteuffel referred to the Marquise Du Châtelet in their letters, I shall first provide some general information about the Wolff-Manteuffel correspondence. After that, I will give some insights into Wolff’s and Manteuffel’s approach to the Marquise between June 1739, the first mention of Du Châtelet, and September 1748, the last mention of the Marquise. As Hans Droysen already published a beautifully written article on the Marquise Du Châtelet, Voltaire and the philosopher Christian Wolff over hundred years ago (Droysen, 1909), in which he broadly quotes nearly all the passages from the Wolff-Manteuffel-correspondence that relate to the Marquise, it can only be my intention to complete and revise Droysen’s valuable paper. Since Droysen’s article might not be easily accessible, I will risk repeating what he has already stated. In most cases, Droysen quoted from the sources, but he also gave important hints about manuscripts which are probably lost at this time and that played a significant role in the connection between Émilie Du Châtelet and Christian Wolff. However, as editor of the Wolff-Manteuffel-correspondence, my perspective will be slightly different from Droysen’s. Without going into a detailed analysis of the connection between the Marquise Du Châtelet and Wolff, by consulting and presenting the sources I will nevertheless focus on shedding light on how this connection was constituted. This hopefully will further the research on how the Marquise may have been influenced by Wolff and Leibniz in concrete ways.
7.2 Christian Wolff and His Correspondence with Ernst Christoph of Manteuffel
Christian Wolff was already a famous and successful philosopher in April 1738, when his correspondence with the former Saxonian diplomat and spy at the Habsburg Court, Ernst Christoph Count of Manteuffel, began.1 At this time, Manteuffel was still close to the Prussian Crown Prince Frederick, the future Frederick the Great, whom Manteuffel tried to influence to Wolff’s benefit as well as in terms of the principles of Wolff’s philosophy (Droysen, 1910; Bronisch, 2010, 72–122; Neumann, 2014). Wolff himself was then still professor of logic and metaphysics at the Hessian University of Marburg where he had been employed since 1724 (Drechsler, 1997). Before that, Wolff had taught mathematics and philosophy at the University of Halle. Owing to struggles between Wolff and pietistic theologians in Halle, especially Joachim Lange, who had accused Wolff of fatalism and atheism, he was forced into exile by the Prussian King Frederick William I on the pain of death in 1723. It was forbidden to teach Wolffian philosophy at Prussian universities until the ban on Wolff’s philosophy was lifted by the same King, Frederick William I, in 1736. In 1740, Wolff was fully rehabilitated by Frederick the Great. In December 1740, he returned triumphantly to Halle and to its famous enlightened University, the Fridericiana founded in 1694. Both the rehabilitation of Wolff’s philosophy in Prussia in the spring of 1736 and his reinstallation in Halle were partly the result of massive efforts by so-called Wolffians, especially Manteuffel and the Berlin provost Johann Gustav Reinbeck, to try to establish a specific Wolffian enlightenment at the Prussian court (Hinrichs, 1971, 434–441).
Moreover, the political engagement of the Count of Manteuffel on behalf of the Wolffian philosophy finally led to the most comprehensive exchange of letters within Wolff’s entire correspondence as far as is known today. Even Wolff’s famous correspondence with Gottfried Wilhelm Leibniz between 1704 and 1716 was not at all as extensive as his intense exchange of letters with the Count of Manteuffel between 1738 and 1748 (Gerhardt, 1860).
In fact, we know of about 130 correspondents exchanging letters with Wolff, mostly men and women of letters such as the French-Italian astronomer Jacques Cassini, Voltaire, Johann Heinrich Samuel Formey, or the famous Marquise Du Châtelet. Since Wolff’s correspondence is still a terra incognita and thus requires research, it is uncertain which proportion of his letters are known. To date, including his letters to Manteuffel, we have knowledge of about 800 letters written by Wolff, of which 284 were addressed to Manteuffel, which makes Wolff’s correspondence with Manteuffel more than one-third of his entire known correspondence.2 Compared to his exchange of letters with other correspondents, Wolff’s correspondence with Manteuffel is not only concerned with an educated discussion of philosophical, theological, and scientific topics, but also with culture politics: Manteuffel’s broad network of correspondents and his diplomatic skills served Wolff as a medium for disseminating and legitimizing the “truth” ‘ of his philosophical knowledge.
Among the specific Wolffian projects with both correspondence partners, there is one project which seems unusual, especially within the context of the history of women philosophers. Wolff and Manteuffel, at the beginning of their correspondence, conceived of a “Philosophie des Dames”, a fictitious correspondence between a young lady and Wolff in which the young lady asks the philosopher to introduce her to his philosophical system and to teach her to apply his philosophical method in order to be able to think and argue on her own. In some sense, the Marquise Du Châtelet could be seen as a non-fictitious example for the “Philosophy of Ladies”, except that the Marquise already had philosophical and scientific skills that the young lady of the fictitious correspondence did not have. Nonetheless, the Marquise’s apparent eagerness to understand Wolff’s philosophy resembles the young lady’s wish for Wolffian enlightenment.
7.3 Statistics: Dates, History, Topics: How much Du Châtelet is There in the Wolff-Manteuffel-Correspondence?
Wolff mentioned the Marquise for the first time in his letter of June 7, 1739, to Manteuffel.3 He mentioned her for the last time on September 26, 1748. There are altogether 37 letters, 21 letters from Wolff, and 16 letters from Manteuffel, in which we find more or less extensive passages where both correspondence partners referred to the Marquise. Hans Droysen, in his aforementioned article, used only 23 of these letters. Moreover, Droysen wrongly stated that it was Wolff’s letter to Manteuffel from November 27, 1746, that referred to Du Châtelet in the Wolff-Manteuffel-correspondence for the last time, even though, strangely enough, Droysen quoted the passage from the letter of September 26, 1748, in which the Marquise was mentioned for the last time (Droysen, 1909, 235).4 Actually, Wolff did mention Du Châtelet for the last time in September 1748, although rather randomly, by referring to the Marquise’s former teacher of geometry and instructor of Wolff’s philosophy, Samuel König.
Taking into account the single years of the correspondence, we are now able to identify the history and intensity with which both correspondence partners referred to the Marquise between 1739 and 1748: there are 3 letters in June/July 1739, 11 letters from January to September 1740, 7 letters in 1741 (6 between January and June, one in October), 8 letters in 1742 (7 between January and April, one in December), only 2 letters in June 1743. There is only one letter in July 1744, there are three letters in 1746, and there is again only one in 1748. The Marquise remained completely unmentioned in 1745 and 1747. The exchange of letters between Wolff and Manteuffel was conspicuously interrupted between summer 1745 and spring 1746, when Manteuffel resided in Dresden for political reasons. Unfortunately, the letters from this period of time have not been found. Thus, it is not possible to know whether the Marquise was referred to in the Wolff-Manteuffel-correspondence in the above-mentioned timeframe. In order to summarize this short survey of the statistical facts, we might conclude as follows: Wolff and Manteuffel apparently commented on the Marquise most often between 1739 and 1742. Although Wolff noted the Marquise’s trial in Brussels once between 1739 and 1742, both Manteuffel and Wolff mainly focused on Du Châtelet’s occupation with Wolff’s philosophy and on her significance for the reception of the Leibniz-Wolffian-philosophy in France. In 1743, there is a considerable break in the correspondence, when, as clearly seen in the letters, Wolff had the strong impression that Du Châtelet had turned her back on his philosophy. After that, as reflected in Wolff’s and Manteuffel’s letters, even though the Marquise and Wolff obviously still corresponded with each other, the focus was no longer Wolff ‘s philosophy, instead, it was the Marquise’s legal matters, her long-lasting trial regarding an important family hereditary issue. Furthermore, it can be noted that Wolff and Manteuffel only randomly referred to Marquise Du Châtelet after 1743.
Following the hints in the Wolff-Manteuffel-correspondence about the letters Du Châtelet addressed to Wolff, it is now possible to estimate the number of letters Wolff must have received from the Marquise. While one original letter of the Marquise, her letter to Wolff from September 22, 1741, still exists in the University Library of Halle (Saale), all other letters to Wolff have most likely been lost.
In his letter to Manteuffel from June 7, 1739, Wolff mentions the Marquise for the first time, telling Manteuffel that he “received letters from Cirey en Champagne”. However, the question remains: Was Wolff really referring to letters he received from Du Châtelet? And if so, when did she send her first letters to Wolff? We could assume that she had already begun the correspondence in 1738 and that Wolff first decided to tell Manteuffel in June 1739. As it seems, Du Châtelet initially contacted Wolff because she was studying his philosophy. Wolff, after all, seemed quite convinced by Du Châtelet’s letters so that he, as he explicitly wrote to Manteuffel, wanted to maintain the correspondence with her.
During the ongoing correspondence, Wolff told Manteuffel many times that he had received letters from the Marquise. He did so in his letters from January, April, June, and September 1740 as well as in his letters from January, June, and October 1741. In his letter from October 1, 1741, Wolff referred to the only still existing letter the Marquise sent to him on September 22, 1741 (Corr2018, nr. 365). He also informed Manteuffel about his correspondence with Du Châtelet in his letters from March and April 1742.
The last time Wolff explicitly mentioned a letter of the Marquise addressed to him was in July 1744. In this case, Wolff not only outlined what Du Châtelet had told him in her letter, as he usually did, but even quoted the postscript of Du Châtelet’s letter:Madame Du Chatelet adds the following P.S. to her letter, which I received some days ago: I am flattered by the news I had the honor to receive about your educated Professor from Leipzig and Madame, his wife. I have not yet received the book, of which you told me that she had honorable sent it to me. If I had already received it, I would not hesitate to thank her for it. Would you please let her know about this? I would be very angry if she considered me insensitive towards her high esteem of my person. If you could find an occasion of letting me have her work, I will make it an ornament in my library and one of the motives of my self-esteem. (Letter No. 172, lines 72 to 79).5




In two cases Wolff notified Manteuffel explicitly that he was about to write to the Marquise. Apart from confirming that he wanted to continue the correspondence with Madame Du Châtelet in June 1739, Wolff mentioned his concrete intention to write to Du Châtelet only on March 28, 1742, and on April 24, 1742. While in the first case Wolff promised Manteuffel to ask the Marquise the questions Manteuffel was concerned about in his letter to Wolff from March 25, 1742, whether the new edition of Du Châtelet’s Institutions de physique had already been printed, and if she had received Madame Gottsched’s translation of Du Châtelet’s dispute with Mairan yet, in the second case we can only assume that Wolff was about to thank her for sending him a copy of the second Amsterdam edition of the Institutions de physique (Inst1740; Inst1742).6

Nonetheless, the correspondence with Du Châtelet must have been much more intense than the few letters that still exist today suggest. Thanks to Ulla Kölving we now know of two letters Wolff sent to the Marquise on May 6, 1741, and October 21, 1744, which are edited as no. 343 and 452 of the correspondence of Du Châtelet (Corr2018).
As for the content and topics of the letters of the Wolff-Manteuffel-correspondence relating to the Marquise Du Châtelet, I will give a short outline in the following two chapters. The main topics can be summarized as follows: Du Châtelet’s reception of Ulrich of Suhm’s French translation7 of Wolff’s German Metaphysics (Deutsche Metaphysik) (Wolff, 1720); Du Châtelet’s studies of Wolff’s philosophy in general in the context of English materialism and skepticism; Du Châtelet’s role as “apostle “ and “proselyte “ of Wolff’s philosophy in France; Du Châtelet’s Institutions de physique as well as her dispute with Jean Jacques Dortous de Mairan (Inst1740 21.574, and Mai1741)8; and Du Châtelet’s trial.9

While I do not intend to analyze the single topics in detail, I will present a short chronological survey on how Wolff and Manteuffel referred to the Marquise. I will do so by translating and quoting the most important passages of the letters in Chap. 3 of this article. For Du Châtelet’s reception of Ulrich of Suhm’s French translation of Wolff’s German Metaphysics (Deutsche Metaphysik) I will go into more detail. Some years ago I was able to discover Suhm’s French translation, which Hans Droysen thought to be lost. The first part of the manuscript, partially including marginalia by the Prussian Crown Prince Frederick, can be found in the Bibliotheka Jagiellonska in Krakov, the second part in Frederick’s former private library in the Schloss Charlottenburg in Berlin. Since it was this translation that Du Châtelet and Voltaire read together in 1737, and because Suhm’s translation most likely influenced Du Châtelet’s outline of the Leibniz-Wolffian philosophy in her Institutions de physique (Inst1740), I shall discuss it separately and more extensively in Chap. 4.
7.4 Wolff and Manteuffel on Du Châtelet—A Survey on the Wolff-Manteuffel-Correspondence
7.4.1 1739
As previously stated, Wolff mentioned the Marquise Du Châtelet for the first time in his letter of June 7, 1739, to Manteuffel:I received letters from Cirey en Champagne that Mr. de Voltaire resides there together with the Madame de Châtelet who has already made great progress in mathematics and physics, and is espcially interested in experimental philosophy now, so that, as they say, Castle Cirey looks like an academy of sciences where one works at the King’s command. Mr. de Voltaire and the Marquise spend a lot of their time using scientific instruments. The Crown Prince of Prussia corresponds with both of them mentioning me, as is said, quite often in his letters. He also sent a French translation of my Metaphysics to the Marquise. Count of Keyserling visited her on behalf of his highness and spent six weeks there. I will try to maintain the correspondence with Cirey in order to see if the French might not be drawn away from the odd and useless principles of today’s Englishmen, principles that very much prevail in France right now. I just learned from a recent letter by a good friend that the Portuguese minister in Rome, Father Evora, who has the best possible opinion of me, gave him the following reason for the high esteem of my philosophy in Italy, particulary with the high clergy and the educated theologians, who cannot be found in other foreign countries. It is due to the principles of currently famous Englishmen that materialism and scepticism have greatly increased everywhere in Italy. They had not been able to argue against it using the tradition of Scholastic philosophy. Thus, they had to strongly and intensely study my philosophy, and therein they found the weapons with which to fight against these monsters and defeat them. In France, too, the influence of deistic, materialistic and sceptical thinking is increasing more than one might believe. It would be very helpful if the stunningly educated Marquise could be the tool to oppose this miserable development by means of my philosophy. (Letter N. 30, line 70 to 97).10




Manteuffel responded to Wolff’s letter on June 15 (Letter N. 33, line 29 pp.) suspecting that the Count of Keyserling had contributed to Wolff’s very positive opinion of the Marquise and her philosophical and scientific studies in Cirey. Since Manteuffel considered Keyserling to be mainly influenced by philosophical brochures, in most cases of English origin, translated and printed in France and in Holland, he now explicitly cautions Wolff about Du Châtelet and Voltaire. Therefore, by referring to what he had heard from friends who had also visited Du Châtelet and Voltaire in Cirey, and thus putting into a different perspective what Keyserling might have written to Wolff, Manteuffel drew a morally highly suspicious portrait of Voltaire and the Marquise as being addicted to materialism, skepticism, and atheism, i.e., exactly those—isms Wolff wished to encourage the Marquise to fight against in France. Manteuffel seemed to succeed. For in his letter of July 5 Wolff declared Du Châtelet and Voltaire representative victims of the unfortunate influence of England: “England corrupted France! “ (Letter No. 35, line 67)11 “The portrait of Mr. de Voltaire and the Marquise of Chatelet”, Wolff wrote, “makes one hope for little good regarding my philosophy. I now see that I need to be quite cautious when writing to her so that I will not do more harm than good”. (lines 40 to 43)12

As an example of how his philosophy could be misunderstood and misinterpreted by the Marquise Du Châtelet, Wolff mentioned Charles Étienne Jordan who, as Wolff explained, had interpreted Wolff’s philosophy in terms of Spinoza’s philosophical system by more or less identifying both of them. Thus, probably irritated by Manteuffel’s portrait of the Marquise, Wolff is worried that Du Châtelet could, as Jordan before her, mistake his philosophy for Spinozism. As can be seen in the ongoing correspondence, despite his hopes and expectations that the Marquise Du Châtelet might spread the Wolffian word among the French, Wolff still seemed to hold on to doubts and suspicions—be it that the Marquise would not correctly understand Wolff’s philosophical system and method, be it that she might be converted again by Voltaire or others in favor of, in Wolff’s opinion, the false English philosophy (mainly Newton and Locke) (Hagengruber, 2011).13

7.4.2 1740
Wolff’s ambivalence towards the Marquise Du Châtelet, as described above, became clear six months later in his letter of January 20, 1740, to Manteuffel:The Marquise de Chatelet is still in Brussels, from where I received a letter a few days ago. She writes that she, having received the French translation of my Metaphysics, is applying herself to it now. However, I do not know if she is capable of understanding it properly, for there is no guide to help her [study it properly], and furthermore, her head is still filled with different ideas. Nonetheless, I do not find her reluctant to accept the truth. For she, until now, had accepted the Newtonian attractive forces as a truth precisely in the sense that the Englishmen have interpreted them: as a primitive force imprinted on matter. Now she admits that one has to see these forces as a phenomenon only. (Letter N. 52, lines 39 to 48).14




Interestingly, in those passages of the letter which preclude the quoted one, Wolff made Voltaire’s Lettre sur Lock responsible for the heretical writings of Samuel Gottlieb Hollmann in Göttingen, who had first appeared to be a true adherent to Wolff’s philosophy, but then, under Voltaire’s alleged influence, turned against Wolff (Hollmann, 1724).15 Manteuffel and Wolff discussed Hollmann and the Lettre sur Lock within the context of the work of the Wolffian Johann Gustav Reinbeck’s Philosophische Gedancken (Philosophical Thoughts on the Rational Soul and its Immortality to which Remarks upon a French Treatise are attached, which maintains that Matter thinks) (Reinbeck, 1739), who attached and commented on a particular, quite different version of Voltaire’s Lettre sur Lock at the end of his book: the “Copie d’un Manuscript ou l’on soutient que c’est la matiére qui pense” and its German translation “Abdruck eines Manuscripts, worinnen behauptet wird, daß die Materie dencke”.16 Thus, Wolff referred to Hollmann, as he previously had referred to Jordan, as an example of how easily one might be distracted from Wolff’s philosophical system, before he related to the Marquise Du Châtelet. Interestingly, Wolff also brought up the subject of “thinking matter” that was to be discussed and refuted in Marquise Du Châtelet’s Institutions de physique (Inst1740 3.47).
Manteuffel encouraged Wolff’s fear that the Marquise Du Châtelet might not understand his Metaphysics correctly by writing in his response of January 31 that the French translation of Wolff’s German Metaphysics might be full of mistakes because Suhm, who translated it, “has never been a philosopher” (Letter No. 54, line 24).17 He recommended that Wolff advise Du Châtelet to be critical regarding Suhm’s translation and to consult Wolff’s German or Latin works while studying Suhm’s version of Wolff’s German Metaphysics. Nevertheless, Manteuffel stated: “The Marquise Du Châtelet must have really changed her character and attitude. She obviously must not see Voltaire as her oracle any more if she is susceptible to just ideas now”. (lines 21 to 23).18 In his letter to Wolff of February 21 (Letter No. 57) Manteuffel repeated his concerns about the more or less incorrect French translation of Wolff’s German Metaphysics.
As Wolff’s letter of March 12 (Letter No. 58) and Manteuffel’s response of March 19 (Letter No. 59) concern the history of the French translation of Wolff’s German Metaphysics I will refer to them in the next chapter.
In his letter to Manteuffel of April 3, Wolff maintained that “the French do not want to deal with what is written methodically”. (Letter No. 60, lines 19 to 20).19 And he added to this by referring to a letter he received from the Marquise Du Châtelet:It’s exactly the same as what Marquise Du Châtelet writes to me about her compatriots, saying that they were so impatient [regarding a methodically written book] that they, after reading the first pages of the book, already put it aside. (lines 20 to 23)20




However, Du Châtelet seemed to be an exception among the French:In the meanwhile, the Marquise shows a great desire for my philosophy, explaining she would sacrifice all adopted opinions in favor of it, as she already did in the case of the Newtonian attraction. She also pleads for advice on how to advance properly in my philosophy. And she asks for someone who could teach her son mathematics and my philosophy. She even explains that she wants to learn German in order to read my German writings. (lines 23 to 30).21




Since the Marquise Du Châtelet had sent regards from Voltaire every time she had written to Wolff, he assumed that even Voltaire might have changed his mind “having different thoughts now, too”. (line 32).22
In his responding letter of April 9, Manteuffel appeared far less suspicious against the Marquise Du Châtelet than before. After confirming Du Châtelet’s portrait of the French as being impatient towards methodically written books, he wrote: “I begin to appreciate her [the Marquise] for her frankness and docility”. (Letter No. 61, lines 42 to 43)23 It even seems that, from now on, Manteuffel was convinced by Marquise Du Châtelet’s honest appreciation of Wolff’s philosophy.
On June 6, in the postscriptum of his letter, Manteuffel notified Wolff of some “notebooks” or “cahiers” of a not yet printed book by the Marquise Du Châtelet which the Crown Prince Frederick had sent to Manteuffel’s close friend, Johann Gustav Reinbeck. Apparently, these “notebooks” or “cahiers” must have been the advance sheets of Du Châtelet’s Institutions de physique. It is the first time that the Institutions de physique were mentioned in the Wolff-Manteuffel-correspondence, and it is in no way surprising that it was Frederick who made them accessible to Reinbeck and Manteuffel. The Marquise Du Châtelet had already announced them in a letter of March 4, 1740, to Frederick as “une petite esquisse en français” of the Leibniz-Wolffian philosophy.24 She actually had sent them to Frederick on April 25, 1740, speaking of them as her “Essai de métaphysique”.25 Manteuffel, in his letter, called them “Institutions Philosophiques, ou Physiques”, even though the sheets did not bear a title (Letter No. 67, line 64).
Manteuffel now continued to tell Wolff that he and Reinbeck had enjoyed reading some of the sheets in which the Marquise Du Châtelet had summarized “your Metaphysics in a very nice and very clear manner” (lines 66 to 67).26 Manteuffel and Reinbeck even found a passage where Du Châtelet discussed the subject of thinking matter and refuted what Voltaire had said about it in his Lettre sur Lock (lines 68 to 70).
Wolff responded on June 15 adding a curious detail about Du Châtelet and her Institutions de physique:The Marquise Du Châtelet wrote to me about these Institutionibus Physicae, but highly confidentially as of a secret I should not reveal to anyone.[...] For it should not be known that it is her work. In the meantime she notified me that she had also written about it to the former Crown Prince. (Letter No. 70, lines 118 to 123).27




Three months later, on September 9 (Letter No. 85, lines 14 to 16), after Manteuffel had sent a medaille of the Wolffian Societats Alethophilorum to Wolff so that Wolff might decide to send it as a gift to the Marquise Du Châtelet, Wolff wrote to Manteuffel in his letter of September 15: “The Marquise Du Châtelet is now in Brussels with her husband because of a very important trial over about 100,000 Reichstaler. And she traveled to Paris, or is at least about to travel to Paris to the wedding of her daughter, who lives in a cloister there. Recently she wrote to me that she is advancing with my writings and has come now to the Psychologia rationalis. As soon as she has understood everything well, she wants to become my apostle in France. Her compatriots deserved to be guided in order to achieve a thorough and right knowledge of the truth. She will not cease to do everything in her power to reach that goal”. (Letter No. 88, lines 12 to 20).28

It is useful to compare Wolff’s summary of the Marquise Du Châtelet’s letter with a letter Du Châtelet sent to Frederick on August 11, in which she explained how she wanted to provide a philosophy like that of Wolff to her compatriots, “mais avec une sauce française”. (Preuss 1846–56, 43). It is exactly the clear and precise style of the Institutions de physique which is highly admired by Wolff and Manteuffel in their further correspondence.
7.4.3 1741
On January 6, 1741, Wolff informed Manteuffel that according to letters the Marquise Du Châtelet had addressed to him from Brussels, the Institutions de physique were finally published in Paris: “She [Du Châtelet] is looking for an opportunity to send me a copy”. (Letter No. 96, lines 24 to 25)29 Wolff added that the librarian Ambrosius Haude wanted to have an exemplar in order to have it reprinted. A few weeks later, in his letter to Manteuffel on January 27, Wolff is puzzled about the fact that.the Marquise Du Châtelet shows such a great desire for my philosophy that she even intends to become my apostle among the French, while at the same time Voltaire still feels so attached to her that he does not want to leave her. (Letter No. 97, lines 51 to 54).30




Manteuffel, in his responding letter of February 10, tried to solve Wolff’s puzzlement about the relationship between Du Châtelet and Voltaire by saying the following:According to the information I have, Voltaire’s attachment to Marquise Du Châtelet has no impact on her philosophical ideas. I know that the Queen Mother asked Voltaire the same question one day while he was staying in Berlin, namely how it could be that he thought about your case differently than the Marquise. He responded that he would never do anything to make her return from her biases. (Letter No. 98, lines 43 to 48).31




One day after Wolff had written to the Marquise Du Châtelet (Letter of May 6, Corr2018, nr. 342), he told Manteuffel that he finally had had the opportunity to read some pages of Marquise Du Châtelet's Institutions de physique: “I am surprised”, he said,that the Marquise Du Châtelet is capable of writing about all this with such great distinctness and clarity. I have no doubt that I must acknowledge her as my apostle in France, as she explained that she wanted to be, if she keeps her promise to review my philosophy in a similar clear, distinct, and precise style. (Letter No. 101, lines 13 to 19).32




Wolff becomes even more explicit in his letter of June 14:“Madame Du Chatelet sent me her book. And I can honestly assure you, dear Count, that the clarity and distinctness with which she writes about the most subtle things surprises me. When she writes about what I say in my Metaphysics, it feels like I could hear myself talking in my lectures. If you, dear Count, read what she writes about space, you will see that she talks about it in the same manner as I once did when I had the honor to have you among my audience”.33 (Letter No. 102, lines 5 to 13)34




In the postscriptum to this letter, Wolff added a curious and important statement: “It just came to my mind that the Marquise has the translation of the German Metaphysics, which the King in Prussia had sent to her”. (lines 64 to 65).35

In the same letter Wolff also referred to the Marquise Du Châtelet’s dispute with Jean Jacques Dortous de Mairan about the vis vivae:She responded to his arguments against the vires vivas in her Institutionibus. Since he, like Maupertuis, is an adherent of Newton’s, he took this as an offence and had a letter printed in which he responded to her. Then she published a responding letter back to de Mairan. She sent me copies of both. (lines 35 to 40)36




Wolff is apparently worried that such debates might distract the Marquise Du Châtelet from summarizing his complete philosophy in a way that is comprehendable to the French. Thus, he told Manteuffel explicitly that he wanted to encourage the Marquise as much as he could to further review his philosophy “for there is no one among the French more capable of doing this” (lines 41 to 45).37 It is interesting now that Wolff continued by comparing Jean Henri Samuel Formey with the Marquise: “I wish that the Frenchman in Berlin had the same insights and understanding as she has, and that he would have read my Latin writings as studiously as she did. Had he done this, he would not have found spinozism in my Latin writings […]”. (lines 45 to 48)38 in the second part of his Belle Wolffienne.39

On June 15, Manteuffel wrote to Wolff that the Marquise Du Châtelet’s chapter on space indeed reminded him of Wolff’s lecture on the same topic, which he had attended some weeks ago (Inst1740 5.72–93). Johann Christoph Gottsched, who had just visited him, also agreed “that this Lady explained this matter, as also everything else, as you did in your writings”. (Letter No. 103, lines 11 to 12).40 Manteuffel then asked Wolff to send him the documents relating to Du Châtelet’s dispute with Mairan. Apparently responding to Wolff’s comparison of the Marquise Du Châtelet and Formey, and relating to the latter’s recent criticism of Wolff’s philosophical system,41 Manteuffel pointed out that in order to have the response to this criticism in good French, the Marquise might be the right person to ask (lines 28 to 30).
More than three months later, Wolff, in his letter to Manteuffel of October 1, mentioned the Marquise Du Châtelet again by referring to a letter he had just received from Du Châtelet. Indeed, it is the only letter still existing today written by Du Châtelet to Wolff, to which Wolff referred (Letter of September 22, 1741, Corr2018, nr. 365). In her letter, as Wolff informed Manteuffel, the Marquise had told him about her Dutch librarian, Mortier, (Wolffs writes “Mortimer”) who was traveling to the upcoming book fair in Leipzig and would take with him and deliver whatever Wolff wanted to send to her. Wolff continued that the Marquise Du Châtelet would love to see the translation of her controversy with Mairan. Hence, he encouraged Manteuffel to send Madame Gottsched’s translation of Du Châtelet’s dispute with Mairan,42 as Manteuffel had wanted to do anyway, via Madame Châtelet’s librarian Mortier to the Marquise (Letter No. 104, lines 5 to 11).
7.4.4 1742
In January 1742, the mood was slightly tipping. Suddenly, the Marquise Du Châtelet’s attitude became suspicious again. As Wolff and Manteuffel had never had complete faith in the Marquise Du Châtelet’s constancy and their relationship to her was ambigious, simple rumors could make them doubt her stance again. In his letter to Wolff of January 25, Manteuffel repeated a question he had already had asked in a recent letter (which, unfortunately, has not been passed down to us), namely whether the news he had heard from Paris that the Marquise had turned apostate with regard to his philosophy was true “ (Letter No. 107, line 34).43

Wolff responded on January 28 that he was unable to answer Manteuffel’s question because, until then, he had not received any information about the Marquise Du Châtelet changing her attitude towards Wolff’s philosophy.
Nevertheless, he added the following, which underlines his subconscious uncertainty about Du Châtelet’s role as his apostle among the French:Since I have not received any letters from her for a while, it might well be possible that Voltaire has converted her again. For I remember that he told the Queen Mother that it was his intention to do so. She [the Marquise Du Châtelet] complained that a Swiss person named König, who had been my student in Marburg, had joined her in Paris, where he was telling people that he had written most of what is said in her Institutionibus. Since she is so easily influenced, this may well be true. We will know more though, as soon as the Dutch edition is be published. She wanted to insert a lot of changes there. If she listens to Voltaire and his Newtonian philosophy again, the change will not be for the better. (Letter No. 108, lines 40 to 51).44




He concluded his letter by asking if Du Châtelet had already responded to Madame Gottsched.
It is remarkable that each time Wolff began to be suspicious of Du Châtelet’s truthfulness with regard to his philosophy, he was inclined to believe the rumors that Samuel König had written most parts of her Institutions de physique. This is also the case when Wolff mentions the Marquise for the last time in his correspondence with Manteuffel in September 1748, a letter, in which he positively characterized Samuel König while at the same time drawing a morally rather negative portrait of the Marquise, thus giving König far more credit than Du Châtelet.
Again the mood switched from March 1742 onwards. In his letter from March 23, Wolff mentioned the Marquise Du Châtelet again. As he told Manteuffel, he had just received a letter from the Marquise from Paris asking Wolff to send his response to Brussels to where she would be returning soon, and he continued:She complains that she needs to travel that much due to her trial and cannot stay in one place to have some peace and quiet, but she is also delighted by the lecture of the Horae subsecivae45 which she took with her on her journey. And I cannot see any signs that she has basically changed her mind. Her absence from Brussels might well have been the reason, why she has not answered Madame Gottsched yet. (Letter No. 109, lines 9 to 15).46




In his letter of March 25th (Letter No. 110, lines 3 to 8) Manteuffel appeared delighted to hear such news about the Marquise, particularly that she had not changed her mind concerning Wolff’s philosophy. He now wants Wolff to ask her if the new Dutch edition of the Institutions de physique has already been published. He also wants to know if the Marquise Du Châtelet had received Madame Gottsched’s translation, for Madame Gottsched was worried because of not receiving any answer from her for some time. On March 28 Wolff promised Manteuffel that in his next letter to the Marquise Du Châtelet he would ask her the questions Manteuffel wished an answer to (Letter No. 111, lines 33 to 34). In his letter of April 6 Manteuffel finally wrote to Wolff:The question of the Marquise Du Châtelet’s perseverance does not worry me any more. A librarian from here [Hans Caspar Arkstee & Hendrich Merkus had a branch in Leipzig] has sent me the new edition of the Institutions Physiques these days, which has a portrait of the author preceding it & her dispute with Mr. de Mairan attached. I am now curious to compare the first three chapters of this edition with the preceding one.47




Manteuffel concluded that the Marquise explained many things even more clearly than before. He then congratulated Wolff that he had, in the person of the Marquise Du Châtelet, such “a firm and illustriuos proselyte of such great use […] to your case, or better, to the case of truth”. (Letter No. 112, lines 11 to 13)48

In his responding letter to Manteuffel of April 24 (Letter No. 113) Wolff informed Manteuffel that the Marquise Du Châtelet had already sent him a copy of the Dutch edition of the Institutions de physique. However, so he continued, he could not compare the new edition with the preceding one yet. On Sunday, April 29, he would write to the Marquise again.
It took almost eight months until the Marquise was mentioned again. From then on, the frequency with which Du Châtelet is mentioned in the Wolff-Manteuffel-correspondence, definitely decreases.
In his letter of December 23 (Letter No. 118) Manteuffel wondered how Jean Des Champs, who had also translated Wolff’s German Logics into French for the Prussian Crown Prince Frederick and who played an important role within the Wolffian network established by Manteuffel,49 could dare to attack the Marquise Du Châtelet in the first part of his Cours abrégé de la philosophie Wolfienne en formes de lettres which was published in September 1742 (the dedicatory letter’s date is September 1, 1742, although the publishing year is 1743).50 Actually, in the “Avertissement de l ‘Auteur”51 Des Champs praised the distinctness and clarity of Marquise Du Châtelet’s explanation of Wolff’s philosophy in her Institutions de physique. Conversely, he criticized that in some parts of the Institutions de physique the Marquise’s style was inedequate to promote and outline Wolff’s metaphysics, thus contradicting Wolff’s and Manteuffel’s appreciation of Du Châtelet’s method of summarizing Wolff’s philosopical system. Moreover, Des Champs stated that the Marquise Du Châtelet completely referred to Wolff’s writings without giving him credit in the Institutions de physique by naming him properly (save for one passage and one footnote only) (Inst1740 préface XII).52 Instead, she always mentioned Leibniz and left Wolff unmentioned. Des Champ’s quite understandable criticism of the Marquise Du Châtelet was not further discussed by Wolff and Manteuffel (probably the letters just have not been passed down to us). That leaves the open question of why the Marquise Du Châtelet apparently failed to concretely refer to Wolff and his writings in her Institutions de physique.
7.4.5 1743
With Wolff ‘s letter of June 18, 1743, to Manteuffel, we notice a significant break in the relationship between Wolff and the Marquise Du Châtelet. From June 18 onwards the connection between them was not completely interrupted, but nonetheless only superficially and sporadically maintained. Remarkably, from then on there was no further discussion of philosophical or scientific subjects related to the Marquise.
In his letter, Wolff told Manteuffel about the Marquise Du Châtelet having finally turned against his philosophy:They wrote to me that in Paris Maupertuis and Clairaut, who because they do not have any real idea of philosophy get along with the so-called Newtonian philosophy quite well, had converted Madame Du Chatelet again. She now sings her old song again, since I was unable to get her someone to keep her attached to those thoughts Mr. König was teaching her. Since most of the Institutions must be ascribed to Mr. König, she is not capable now of continuing the Institutions in the way she began with them. Our correspondence might now be over, which, under these circumstances, I do not want to continue for my part anyway. The erratic nature of her compatriots, which she judged to be the reason for being unable to commit herself to my philosophy, might well be part of her nature, too. (Letter No. 132, lines 31 to 41).53




Wolff continued by supposing that the French’s disgust of Latin might be the true reason for their erratic natures. Since there were good French mathematicians and since studying mathematics required a lot of patience, the Frenchs’ erratic behaviour could not be too pronounced. Thus, it might very well be a simple language problem.
One day later, Manteuffel, in his letter to Wolff of June 19 (Letter No. 133. lines 19 to 22), showed his disappointment in the Marquise Du Châtelet’s letting herself be negatively influenced. Manteuffel concludes that he hardly knew anyone else so capable of explaining abstract truths in such a clear and elegant style as the Marquise.
7.4.6 1744
There is only one letter mentioning the Marquise Du Châtelet in 1744, namely Wolff’s letter to Manteuffel of July 6 (Letter No. 172). In this letter, Wolff quoted the postscriptum of the letter he had received from Du Châtelet (see this article, Chap. 2). It might lead one to think that since June 1743 there had still been quite a good exchange of letters between the Marquise, Wolff, and the Wolffian circle in Leipzig. However, in the Wolff-Manteuffel-correspondence Du Châtelet had now disappeared again, not only for one year, but for over two years until November 1746. We know of a letter Wolff had written to the Marquise Du Châtelet on October 21, 1744 (Corr2018, nr. 453) concerning exactly the subject Wolff and Manteuffel talked about in their letters in November and December 1746: Du Châtelet’s trial and the judicial meaning of the term “Leibzucht”.
7.4.7 1746
It is Manteuffel who brought up the Marquise again in his letter of November 25, 1746 (Letter No. 283), in which he told Wolff about a letter he had just received from the major domo of the Crown Prince, Friedrich Ludwig of Saxony-Gotha-Altenburg, Ulrich of Thun. As Manteuffel wrote to Wolff, Ulrich of Thun wanted to be informed of Wolff’s reply to the Marquise Du Châtelet. Manteuffel did not specify the subject matter of Wolff’s letter to the Marquise or how and why the court of Saxony-Gotha-Altenburg was involved in this case though. Only through Wolff’s reply to Manteuffel of November 27 do we know more of the case in question:“Regarding the case of the Marquise Chatelet, she has a very important trial in Brussels which is based on an old marriage contract written in the German language.54 Most important in this case is the word ‘Leibzucht‘ and its meaning for the law of devolution which had been in use in Brabant. The Saxonian lawyers interpreted the word ‘Leibzucht‘ to be synonymous with the word ‘Leibgedinge‘. However, under the law of devolution it must mean something quite different, and they are still quarreling over the question of whether it only means a usufruct as in the Roman law or not. The Madame Marquise demanded a responsum from our faculty. However, because this word [Leibzucht] is not used here and is, hence, unknown to many, and because, above all, the true constitution of the law of devolution is not quite clear and distinct, I wrote to her that I did not know whether our lawyers would be able to provide her with a responsum which could be of advantage to her. Meanwhile I gave the copy of the contract to one of our, in my opinion, best faculty lawyers asking him for his assessment, which he then sent to me in form of a billet/note. Madame Marquise had asked the major domo of the Crown Prince of Gotha, due to a further response, to assist her with it. He then wrote to someone in service at the school in Gotha to ask me to procure a responsum. I do not remember his name though. I wrote to him that if the Marquise demanded a responsum from the faculty, she had to duly request it with an official letter, and that I would then attach the assessment to my letter. Since the faculty did not write the responsum for free and would, in such important trials that deal with tons of gold, not be satisfied with just a handful of thalers, and besides this the responsa, should they be sent by post, would be highly valued, it would be necessary and much better to assign a merchant in Leipzig for instance to pay the required expenses and to convey the responsum to Paris. So that she could see whether the responsum of our faculty would serve her well, I tried to find out on my own how they would likely assess her case. And thus, I had finally attached the [above mentioned] note of which I could not make a copy though, because time was short. I do not want to doubt that the letter a student came here to pick up—the same student, who brought me the letter from Gotha and who I do not know personally—was delivered properly and will meanwhile be in the hands of the major domo of the Crown Prince of Gotha”. (Letter No. 284, lines 15 to 42).55




On November 30 Manteuffel responded to Wolff:“Your letter and the part of it concerning the subject of the Marquise Du Châtelet’s trial made me curious to consult our Rechenberg56 about the different significances of the word ‘Leibzucht’. That fine lawyer sent me the attached Programma (Rechenberg 1745)57 in which he had once examined those significations in question ex professo so to speak. But what truly surprised me is that he let me know that at the same time as he worked on that examination for the sake of Mr. Schöpflin58 from Strasbourg, this educated man requested him to procure a responsum from our faculty of laws for the same trial which the Marquise had recommended to you so much. She had written a very obliging signed letter to him about a year ago in order to thank him, through Mr. Schöpflin, for the clarifications contained in the mentioned Programma and for explaining to her the reasons why the faculty could not provide her with a responsum under the condition Madame Du Châtelet had demanded for it. That condition would have been that all faculty members who would have worked on that responsum had to assure by an explicit and solemn oath that they had given their opinion according to the veritable rules of justice. In fact, that condition is neither in use nor practicable in this country where all members of the faculty are already bound by such oaths”. (Letter No. 285, lines 9 to 26).59




As becomes clear from the responding letter Wolff wrote to Manteuffel on December 1, his appreciation of the Marquise must have decreased markedly:“I am not surprised”, Wolff said, “about the imposition of the Marquise Du Châtelet. For she is so anxious to win that trial, since the morsel, which is subject of the fight, is much too juicy. However, it is very odd to demand a responsum as she wants it for her own advantage, while at the same time wanting all members of the faculty to take an oath affirming that they would say nothing which is not pro justitiae causa. Additionally, she wants the responsum only as a favor [...] which certainly cannot be imposed on the faculty members”. (Letter No. 286, lines 16 to 23).60




7.4.8 1748
Almost two years later the Marquise is mentioned for the last time in the Wolff-Manteuffel-correspondence. In his letter of September 26, Wolff informed Manteuffel about Samuel König:Mr. König in Franecker is not famous because of Madame Du Chatelet, but for his proven skills in higher geometry and the newer calculus. After having studied under Bernoulli, he also came to Marburg to study philosophy with me. Hence, he is not as prejudiced and driven by wrong insights as other great mathematicians. He has long since broken with Madame Du Chatelet and was only on friendly terms with her for a short time. And there might well be no one else who tries harder to speak ill of him towards others than the above-mentioned Madame, which I could easily prove by her letters. (Letter No. 477, lines 58 to 66).61




7.5 Du Châtelet and the French Translation of Christian Wolff’s German Metaphysics
It is remarkable that the French translation of Wolff’s German Metaphysics is only thematized in the Wolff-Manteuffel-correspondence when the Marquise Du Châtelet is mentioned herself as well. As early as the first letter, in which Wolff informed Manteuffel for the first time about having received letters from the Marquise Du Châtelet (Letter No. 30: Wolff’s letter to Manteuffel of June 7, 1739), Wolff told Manteuffel that the Prussian Crown Prince Frederick had sent the French translation of Wolff’s German Metaphysics to the Marquise: “The Crown Prince of Prussia corresponds with both of them, mentioning me, as is said, quite often in his letters. He also sent a French translation of my Metaphysics to the Marquise”.
During the ongoing correspondence, Wolff and Manteuffel referred to the background of the translation again and again. Apparently they found traces of Ulrich of Suhm’s translation in Du Châtelet’s Institutions de physique. This, and a few other observations, emphasize the importance of the first French translation of the German Metaphysics for the Marquise Du Châtelet and for the Institutions de physique. Even though it seems very likely that the Marquise quoted from the French translation of the German Metaphysics in her Institutions de physique, we cannot know for sure unless we compare Suhm’s translation with the Institutions de physique in detail. This, of course, would be a project of its own and cannot be done in this article. What can be done now is to show how Wolff and Manteuffel relate Suhm’s translation to the Marquise in their correspondence.
I shall begin with Manteuffel’s letter from June 15, 1739, in order to provide a survey of the background of the French translation of the German Metaphysics:“But, finally”, as Manteuffel wrote to Wolff, “I come to the translation of your metaphysics: It is 4 years ago now that the Crown Prince, after he enjoyed reading your Logic which had been translated by Mr. Des Champs, had the absolute wish to read your Metaphysics, too. Since he did not like reading in German, he found one of my friends who was ready to translate your Metaphysics into French as well as possible, and obliged him by continuously sending him the notebooks of the translation he had already finished. I have never been able to see the whole translation. For my friend could only show me a small part of it because he barely had time to review his drafts. They made a very big secret out of it by the way. However, it seems to me, by the few parts I have read, that the translation was not correct in all parts. Despite its apparent mistakes, I might say without exaggerating that both translations had a good effect upon the Crown Prince’s spirit”. (Letter No. 33, lines 70 to 82).62




Actually, Manteuffel remembered the time frame of the translation quite well. On behalf of the Prussian Crown Prince Frederick, Ulrich Friedrich of Suhm began to translate Wolff’s German Metaphysics into French in March 1736 and finished it in December 1736.63 He sent the results of the ongoing translation in about thirteen “paquets “ to Frederick.64 Then, in December 1736, the Crown Prince sent the first half of the translation to Voltaire (and not Du Châtelet, as Wolff said), in February 1737 he sent the second half.65 Voltaire, as he wrote Frederick, read the French translation together with the Marquise Du Châtelet in February and March 1737: “I have read with great attention the Metaphysics of Mr. Wolff. […] Émilie joined me in reading it”.66

On January 21, 1740 Wolff wrote to Manteuffel:The Marquise de Chatelet is still in Brussels, from where I received a letter a few days ago. She writes that she, having received the French translation of my Metaphysics, is studying it with great application now. (Letter No. 52, lines 39 to 42).67




Thus, if Wolff refers to Du Châtelet’s letter correctly, the Marquise Du Châtelet, three years after her and Voltaire’s reading of the French translation, must have received it once more—it is unclear from whom or from where—in order to study it intensely at the time she was working on her Institutions de physique. However, perhaps she just received a copy of the translation she herself might have owned, a copy of the one she had once received from the Crown Prince Frederick in 1737.
In his responding letter of January 31, 1740, Manteuffel warned Wolff that the French translation of the German Metaphysics might be full of mistakes because Suhm “has never been a philosopher” (Letter No. 54, line 24). He even repeated his warning in his letter from February 21, 1740 (Letter No. 57, lines 48 to 56) in which, additionally, he explicitly affirmed that it was Suhm’s French translation Frederick had sent either to Voltaire or to the Marquise.68

It is very likely that Wolff, based on Manteuffel’s warning, urged the Marquise to be cautious of Suhm’s translation and to additionally read his Latin and German works to understand his philosophy properly.
On March 12, 1740, Wolff confirmed that “the manuscript of the French version of the Metaphysics had been communicated to Madame Du Châtelet by the Crown Prince in Prussia”. (Letter No. 58, lines 39 to 40)69 Apart from some puzzling and curious remarks that the French translation had actually been done by Adam Adolph (II.) of Ütterodt, Wolff informed Manteuffel that advisory council Philipp Joseph of Jarriges was planning a better French translation illustrated by annotations taken from Wolff’s German and Latin works. In his reply of March 19, 1740, Manteuffel wrote to Wolff that “you can be sure that the French mansuscript of your Metaphysics, sent from here [Berlin] to Madame de Chatelet, was not done by Mr. d’Ütterodt […]”. (Letter No. 59, lines 41 to 42) He added that he did not believe that the translation as planned by Mr. de Jarriges would ever be realized. On April 3, 1740, Wolff appeared to be convinced by Manteuffel’s critical estimation of Jarriges’ translation plans.
More than one year later, in June 1741, Wolff and Manteuffel mentioned the French translation of Wolff’s German Metaphysics again when they were discussing the impression Du Châtelet’s Institutions de physique had made on them. On June 14, 1741, Wolff wrote to Manteuffel:Madame Du Chatelet sent me her book. And I can honestly assure you, dear Count, that the clarity and distinctness, with which she writes about the most subtle things, surprises me. When she writes about what I say in my Metaphysics, it feels like I would hear myself talking in my lectures. If you, dear Count, might read what she writes about space, you will see that she talks about it in the same manner as I once did when I had the honor to have you among my audience. (Letter No. 102, lines 5 to 13).70




Most importantly, in the postscript to this letter Wolff added that it “just came to my mind that the Marquise has the translation of the German Metaphysics, which the King in Prussia had sent to her”. (lines 64 to 65)71 Thus, Wolff tried to explain why the passages he read in the Institutions de physique sounded so familiar to him. On June 15, 1741, Manteuffel replied to Wolff that the Marquise Du Châtelet’s chapter on space indeed reminded him of Wolff’s lecture on the same topic, which he had attended some weeks ago (Inst1740 5.72–93). But also Johann Christoph Gottsched, who had just visited him, agreed “that this Lady explained this matter, as also everything else, the way you did in your writings”. (Letter No. 103, lines 11 to 12).72

Thus, while Wolff directly associated passages he read in Du Châtelet’s Institutions de physique with the French translation of his German Metaphysics, Manteuffel and Gottsched associated them rather with Wolff’s lectures or writings in general. The question remains whether Wolff’s impression was right. Certainly, the French translation of Wolff’s German Metaphysics must have had an influence on the Marquise Du Châtelet. However, to which degree the French version of the German Metaphysics had a direct impact on the Institutions de physique has yet to be examined. Will we find literal quotes or indirect paraphrases from the French translation of Wolff’s German Metaphysics in the Institutions de physique? Now that a copy of Suhm’s translation, which Hans Droysen thought to be lost, was discovered in the Bibliotheka Jagiellonska in Krakov (first part) and in the library of the Schloss Charlottenburg in Berlin (second part), it is finally possible to answer these questions by thoroughly comparing Suhm’s translation with the Institutions de physique.
This is not enough though. As Du Châtelet herself pointed out in the preface of her Institutions de physique, she explicitly referred to Wolff’s Ontologia.73 And Jean Des Champs thought he found many silent references, paraphrases and quotes in the Institutions de physique which refer to Wolff’s writings, adding that the Marquise Du Châtelet almost always quoted from Wolff’s works rather than from those of Leibniz, who she nonetheless did mention many times, although she at the same time did not give credit to Wolff himself (Des Champs, 1743, Avertissement 7v-8r).
Thus, the concrete traces of Wolff’s works in the Marquise Du Châtelet’s Institutions de physique still need to be detected, given of course that there are any such traces at all, as Wolff, Manteuffel, and Des Champs suggested. This might, of course, only be Wolffian vanity, but there might also be some truth in it.
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Footnotes
1For Manteuffel’s biography (Seydewitz, 1926; Bronisch, 2010, 30–71). For his activity as a Habsburg spy (Pretsch, 1970). For the correspondence between Wolff and Manteuffel (Döring, 2002, 60–63; Bronisch 2010, 213–214; Neumann, 2012). A selection of Wolff’s correspondence with Manteuffel was edited and interpreted by Ostertag (1910).

 

2The transcriptions of the Wolff-Manteuffel-correspondence are accesible to the public via the Internet: Middell & Neumann (eds.) (2013). For the historical–critical edition in three volumes (Döring et al., 2019).

 

3When quoting from the letters, I will refer to the letter number and the lines of the letter in question.

 

4Droysen quotes the passage from Wolff’s letter from September 26, 1748, on 232, footnote 14.

 

5“Die Madame de Chatelet füget ihrem Brieffe, den ich vor einigen Tagen erhalten, folgendes P. S. bey: Je suis tres flattée de ce, que vous me faites l’honneur de me mander de Votre savant Professeur de Leipsic et de Md. sa femme. Je n’ay point recu le livre, que vous me dites, qu’elle m’a fait l’honneur de m’envojer. Je n’aurois pas manqué de l’en remercier. Je vous supplie d’avoir la bonté de le lui faire savoir. Car je serois bien fachée, qu’elle me crut insensible aux marques de son estime. Si vous pouvez trouver une occasion de me faire teni son ouvrage, j’en feroi l’ornement de ma bibliotheque, et un des motifs de mon amour propre”. The “educated Professor from Leipzig and Madame his wife “ are Johann Christoph Gottsched and Louise Adelgunde Victorie Gottsched (born Kulmus).

 

6The first edition was published in Paris (Inst1740). The second edition was published in Amsterdam (Inst1742).

 

7Wolff (n.y.): Meta Phisique de Wolff / 1. partie / qui contyent / Le Dictionaire de Sa / Metaphisique / oux / L’explication des termes / dont il se servira dens / le cours de Sa metaphisique / Traduit de L’Alemens par N: N: Biblioteka Jagiellońska Krakow, Ms. Gall. Fol. 140 (containing the paragraphs 1 to 770), Bibliothek des Schlosses Charlottenburg, P. 38 (containing the paragraphs 771 to 1089).

 

8On March 26, 1741, du Châtelet published her response: (Mai1741). The controversy was translated into German by Louise Adelgunde Victorie Gottsched (born as Kulmus): L. A. V. Gottsched (ed.) 1741. As for the dispute between and Mairan (Reichenberger, 2016, 54–57).

 

9Due to inheritance litigations relating to the properties of the Châtelels in Flanders, the Marquise du Châtelet resided, together with her husband and Voltaire, almost continuously from May 28, 1739 to February 1744 in Brussels. As for the trial in Brussels see the letters Nr. 88, 283 to 286 (LetB1958).

 

10“Aus Ciray en Champagne habe Brieffe erhalten, daß Mr. de Voltaire sich jetzt daselbst aufhält und mit der Madame de Chatelet, die bereits in der Mathesi und Physick große progressus gemacht, insonderheit der Experimental = Philosophie oblieget, so daß das Schloß zu Ciray einer Academie des Sciences ähnlich seyn sol, wo man auf Ordre des Königes arbeitet, indem so wohl Mr. de Voltaire, als die Marquisin viel auf Instrumente verwenden. Der Cron = Printz von Preußen correspondiret mit beyden, und sol in seinen Brieffen meiner öfter Erwehnung thun. Er hat auch der Marquisin eine Übersetzung meiner Metaphysick ins Frantzösische überschickt, und der Herr Baron von Keyserling hat ihr im Nahmen Jhro Hoheit eine Visite gegeben und sich daselbst 6 Wochen aufgehalten. Ich werde trachten dorthin die Correspondenz zu unterhalten, ob vielleicht von denen seltsamen und nicht viel taugenden principiis der heutigen Engelländer, die in Franckreich sehr überhand nehmen, die Frantzosen könnten abgezogen werden. Erst mit letzterer Post habe von einem guten Freunde vernommen, daß der Portugiesische Minister in Rom P. Evora, bey dem ich so wohl angeschrieben, als nur möglich, ihm diese Ursache gesagt, warum insonderheit bey der hohen Geistlichkeit und anderen gelehrten Theologi meine Philosophie in Jtalien in so großes Ansehen kommen, als er in andern auswärtigen Ländern noch nicht gefunden. Es wäre nemlich durch die principia der heutigen berühmten Engelländer der Materialismus und Scepticismus in Italien überall gewaltig eingerißen. Man hätte sich nicht im stande gefunden aus der Scholastischen Philosophie demselben zu begegnen. Daher hätte man sich mit Macht auf meine Philosophie legen müßen, weil man darinnen die Waffen gefunden, dadurch man diese Monstra bestreiten und besiegen kan. In Franckreich reißet der Deismus, Materialismus und Scepticismus auch gewaltig und mehr ein, als fast zu glauben stehet. Und es wäre gut, wenn die vortreflich gelehrte Marquisin gleichfals das Instrument seyn könnte, wodurch diesem Ubel vermittelst meiner Philosophie gesteuret würde”.

 

11“Engelland hat Franckreich verdorben”.

 

12“Das Portrait von Mr. de Voltaire und der Marquisin de Chatelet ist so beschaffen, daß wenig gutes von Jhnen in Ansehung meiner Philosophie zu hoffen, und ist mir über die maßen dienlich im Schreiben vorsichtig zu seyn, damit nicht mehr Schaden, als Nutzen stiffte”.

 

13As for’s position between Leibniz and Newton see Hagengruber (ed.) (2011) and Hagengruber (2011).

 

14“Die Marquisin de Chatelet ist noch in Brüßel. Ich habe vor wenigen Tagen von dorther einen Brief erhalten. Sie schreibet mir, daß sie sich nun mit vieler application auf meine Metaphysick lege, indem sie die frantzösische Ubersetzung davon erhalten. Jch weiß aber nicht, ob sie damit zurechte kommen wird, da sie keinen Anführer hat, und mit anderen idéen bereits ihr Kopff erfüllet. Unterdeßen finde ich sie doch nicht so gar abgeneigt die Wahrheit anzunehmen. Denn da sie bisher die attractiones Newtonianas als eine Wahrheit angenommen in dem Verstande, wie sie die Engelländer als eine primitivam vim materiae impressam angeben; so gestehet sie doch nun, daß man sie nicht weiter als ein phaenomenon könne passieren laßen”.

 

15. Samuel Christian Hollmann (1696–1787) published his pro-Wolffian Observationes elencticae in Controversia Wolffiana in 1724. He became professor of philosophy at the University of Göttingen in 1734. In his Synopsis Institutionum Pneumatologiae et Theologiae Naturalis, privately imprinted on behalf of Hollmann, he apparently outlined a theologically suspicious philosophy. Unfortunately, this imprint no longer exists. Due to the alleged materialistic monism of his Synopsis, Hollmann was fiercely attacked by the theological faculty of the University of Göttingen. He finally had to withdraw his Synopsis by demands of the faculty of theology.

 

16Abdruck eines Manuscripts (1739).

 

17“J’en connois particulierement l’auteur, qui ne fut jamais Philosophe et qui est depuis près de 3. ans à Petersb”. Ulrich Friedrich of Suhm had been Saxony’s ambassador in St. Peterburg since 1736.

 

18“Jl faut que la Marquise de Chatelet ait tout à fait changè de caractere, et qu’elle ne regarde plus Voltaire, comme un oracle, si elle est susceptible de justes idèes”.

 

19 “Die Frantzosen wollen gar nicht an das, was methodisch geschrieben ist”.

 

20“Und schreibet mir dieses selbst von ihren Lands Leuten die Madame de Chatelet, welche vermeinet, sie wären dazu so ungedultig, daß sie gleich das Buch bey Durchlesung der ersten Seite aus den Händen legen würden”.

 

21“Unterdeßen bezeiget sie große Lust zu meiner Philosophie und erkläret sich alle ihre adoptirte Meinungen derselben aufzuopffern, wie sie es bereits mit der Newtonischen attraction gemacht, verlangt auch von mir einen Rath, wie Sie es recht anzufangen habe, damit Sie darinnen wohl zurechte komme, und möchte gerne einen haben, der ihren Sohn in der Mathematick und meiner Philosophie unterrichtet, ja Sie erkläret sich sogar, Sie wolle die deutsche Sprache lernen um meine deutsche Schrifften lesen zu können”.

 

22“[…] daß H. de Voltaire auch auf andere Gedancken gerathen wolle”.

 

23”Le portrait que Md. de Chàtelet a fait de ses compatriotes est des plus ressemblans; et je commence à l’estimer, à cause de sa franchise et de sa docilitè».

 

24Preuss (1846–1856), vol. 17, 38.

 

25Ibid., 40. Droysen says that he found these advanced sheets in the Royal Library Berlin under the title: Recueil de diverses pièces, see Droysen (1909), 230, footnote 9.

 

26“[…] très joli et très clair, de vòtre Methaphisique”.

 

27“Die Madame de Chatelet hat mir von diesen Institutionibus Physicae geschrieben, aber im höchsten Vertrauen als ein Geheimnis, so niemanden offenbahren sollte. Daher zweiffele, daß davon in meinem vorhergehenden einige Meldung gethan. Denn man soll es nicht wißen, daß es ihre Arbeit ist. Unterdeßen hat sie mir auch berichtet gehabt, daß sie an den damahligen Cron = Printzen hiervon geschrieben”.

 

28“Die Madame du Chatelet hält sich in Brüßel mit ihrem Gemahl wegen eines importanten Proceßes von etl. 100,000 Rthl. auf, und ist nach Paris gereiset, oder wird wenigstens bald dahin gehen um ihre Tochter, die daselbst in einem Kloster lebet, zu verheyrathen. Sie schrieb mir unlängst, daß sie in meinen Schrifften wohl avancirte und nun bis zu der Psychologia rationali kommen wäre. Und wenn Sie alles wohl begriffen, wil Sie mein Apostel in Franckreich werden. Denn ihre Landsleute wären es werth, daß sie zu gründlicher Erkäntnis der Wahrheit auf den rechten Weg gebracht würden. Sie wird nicht nachlaßen, alles mögliche zu thun, damit sie ihren Zweck erreichet”.

 

29 “Dieser Tage habe von der Marquisin du Chatelet aus Brüßel Briefe erhalten, darinnen Sie mir berichtet, daß ihr Buch in Paris nun völlig heraus ist, und Sie nur Gelegenheit suche mir solches zu überschicken”.

 

30“Ich kan nicht zusammen reimen, wie die Madame du Chatelet so große Lust zu meiner Philosophie bezeiget, daß sie sich vorgenommen mein Apostel bey den Frantzosen zu seyn, und gleichwohl de Voltaire an Sie noch immer so attachiret, daß er sie nicht verlaßen wil”.

 

31“Selon mes nouvelles, il faut que l’attachement de ce Poëte pour Md. de Chatelet n’influë pas sur leurs idées Philosophiques. Je sai que le Reine-mere luy aiant un jour demandé, lorsqu’il étoit à Berlin, comment il se pouvoit, qu’il pensat sur vôtre sujet tout autrement que la dite Marquise? il a repondu, qu’il n’entreprenoit jamais, de la faire revenir de ses Prevéntions”.

 

32“Dieser Tage habe der Marquisin du Chatelet Institutions de Physique zu sehen bekommen und einige Sachen durchgelesen. Mich wundert, daß diese Dame mit so großer Deutlichkeit die Sachen vortragen kan. Und wenn Sie ihrem Versprechen nach meine gantze Philosophie auf gleiche Art in einen Auszug bringen wollen, zweiffele ich nicht, daß ich Sie in Franckreich für meinen Apostel erkennen müste, wie Sie sich erkläret, daß Sie seyn wollte”.

 

33From May 17 to May 20, Manteuffel had been in Halle in order to meet with and talk to Wolff. On May 18 he visited Wolff’s lecture: “Ce matin j’ai èté au College-Mètaphysique de Mr. W., l’aiant ecoutè d’une chambre voisine de son auditoire, òu il avoit, au moins, une centaine d’Etudiens. Il expliquoit l’article de l’Espace, et en donnoit une idèe très claire, et fort differente de celle que s’en font les Philosophes ordinaires, et de celle que j’avoue en avoir euëmoi-mème”. Letter to Johann Gustav Reinbeck, Halle, May 19 1741, University Library of Leipzig, Ms 0344, 160v.

 

34“Die Madame du Chastellet hat mir ihr Buch überschickt. Und Euer HochReichsgräfl. Excellence kan ich aufrichtig versichern, daß ich mich verwundere über die Deutlichkeit, damit sie auch die subtilesten Sachen vorträget. Wo sie von dem redet, was ich in meiner Metaphysique vorgetragen; ist es nicht anders, als wenn ich mich selbst in Collegiis reden hörete. Wenn Euer HochReichsgräfl. Excellenz nachlesen wollen, was Sie von dem Spatio abhandelt; so werden Sie finden, wie Sie eben auf eine solche Weise davon redet, wie ich dazumahl den Vortrag that, als ich die hohe Ehre hatte, an Dero hohen Person einen Zuhörer zu haben”.

 

35“P. S. Mir fället erst jetzt ein, daß die Marquisin die Ubersetzung der deutschen Metaphysique hat, welche ihr von dem K.e in Pr. communiciret worden”.

 

36“Die Madame du Chastellet hat schon einen Controvers bekommen mit dem de Mairan, der anstat des alten Fontenelle, der sich zur Ruhe begeben, Secretaire bey der Academie des Sciences worden ist. Sie hat seine Einwürffe wieder die vires vivas in ihren Institutionibus beantwortet. Weil er ein Anhänger von Newton, wie Maupertuis ist; so hat er es sehr übel genommen und einen Brief drucken laßen, darinnen er ihr antworten wil. Sie hat aber auch schon wieder ihre Antwort auf diesen Brief drucken laßen. Von beyden hat sie mir ein exemplar zugleich mit überschickt”.

 

37“Ich wollte wünschen, daß Sie nicht durch controvertiren abgehalten würde ihre Institutiones zu Ende zu bringen, damit Sie meine gantze Philosophie, wie sie vorhat, nach dem Begriff der Frantzosen abhandeln könnte. Ich wil Sie dazu aufmuntern, soviel ich kan. Denn es ist doch niemand unter den Frantzosen geschickter dazu, als Sie”.

 

38“Ich hätte wollen wünschen, daß der Frantzose in Berlin gleiche Einsicht mit ihr hätte und gleichen Fleiß auf meine Lateinische Schrifften wendete; so würde er in dem andern Theile seiner Belle Wolfienne nicht den Spinosismum darinnen gefunden haben […]”.

 

39Formey (1741), 57: “Je n’en veux pas d’avantage, pour mener Monsieur Wolff, & Monsieur Leibnitz lui-même, jusqu’aux Bords du Spinosisme”».

 

40“[…] il convint que cette Dame s’ètoit expliquèe sur cette matiere, comme sur tout le reste, tout comme vous en parlez dans vos ècrits.”.

 

41Cf. Formey (1741), Avertissement (unpag.): “J’ai donc voulu simplement faire […] la Fonction de Rapporteur, & proposer toutes les Objections qui me sont connues contre ce Système, tant celles que d’habiles Philosophes m’ont fournies, que celles que ma Méditation & l’Etude du Wolfianisme ont fait naitre dans mon Esprit.“

 

42See footnote 8.

 

43“Mais a propos de nouvelles de Paris: Vous avez oublié de répondre à la question, que j’avois pris la liberté de vous faire, touchant Mad. de Chátelet. Est-il vrai ou faux, qu’elle ait apostasié, par rapport á vòtre Philosophie?”

 

44“Von der Madame de Châtelet habe nichts schreiben können, weil nichts von ihrem geändertem Sinn erfahren. Da aber eine geraume Zeit keine Brieffe von ihr gehabt, so kan es wohl möglich seyn, daß Mr. de Voltaire sie umgekehret, denn ich besinne mich, daß er der Königl. Frau Mutter über der Taffel gesagt, wie er solches thun wollte. Sie hat sich beschweeret, daß ein gewißer Schweitzer, Nahmens König, der in Marburg unter mir studiret, in Paris, wo er mit ihr gewesen, ausgebracht, daß er das meiste in ihren Institutionibus gemacht. Da Sie sich so leichte umkehren läßet, kan es wohl wahr seyn. Man wird sehen, wie die Holländische Edition heraus kommen wird, wo Sie vieles ändern wollen. Wenn Sie dem de Voltaire mit seiner Newtonianischen Philosophie Gehöre giebt, wird die Aenderung wohl keine Verbeßerung seyn”.

 

45Wolffs Horae subsecivae Marburgenses, the lectures he had held in Marburg, were published between 1729 and 1741 in three volumes: Wolff (1729–1741).

 

46“Sie beklaget sich darinnen, daß Sie wegen ihres Prozeßes viele Reisen vornehmen müße, und nicht mit Ruhe an einem Orte verbleiben können. Sie bezeiget auch ihr Vergnügen über die Horas subsecivas, die Sie mit auf ihre Reise genommen. Und kan ich im geringsten nicht sehen, daß Sie ihre Meinung sollte geändert haben. Und ihre Abwesenheit von Brüßel mag auch wohl die Ursache seyn, warum Sie der Madame Gottschedin nicht geantwortet”.

 

47“Je ne suis plus en peine de la perseverance de Mad. de Châtelet. Un Libraire d’icy, m’aiant envoiè ces jours passez la nouvelle edition de ses Institutions-Physiques; precedées du portrait de l’Auteur, et suivies par un ajouté, contenant sa dispute avec Mr de Mairan; j’ai eu la curiosité de confronter les 3. premiers chapitres de cette edition, avec ceux de la précedente, et j’ai trouvé, que, bien-loin de se dedire de ce qu’elle avoit avancé, elle l’a rendu, en bien des endroits, beaucoup plus clair, et plus concluant qu’il n’étoit”.

 

48“Ne doutant pas, qu’elle n’en ait osé de mème dans tout le reste du livre, j’ai cru me devoir hâter de vous feliciter, Mons.r, de la fermeté de cette illustre Prosilite; et de l’utilité, qui ne sauroit manquer d’en revenir à vótre cause, ou; pour mieux dire; à celle de la Verité.”

 

49See Manteuffel’s letter to Wolff from June 15 1739 (Letter No. 33, lines 70 to 72): “Mais enfin, voicy ce que cest que la traduction de votre metaphisique: Jl y a 4. ans que le Pr. R.; après avoir lu avec beaucoup de gout vòtre Logique; traduite par Mr. Des Champs; voulut absolument en faire autant de vòtre Metaphisique”. ‘German Logics’ or ‘Deutsche Logik’ is the short title for: Wolff (1712). Des Champ’s translation was published in 1736: Wolff (1736).

 

50Des Champs (1743).

 

51Ibid., 6r-8v. See also Droysen (1909), 237–238.

 

52Du Châtelet Avant-Propos: “Je vous explique dans les premiers Chapitres les principales opinions de Monsieur de Leibnits sur la Métaphysique; je les ai puisées dans les Ouvrages du célébres Wolf*[in a footnote * refers to Wolff ‘s Ontologia, especially to “De Principio Contradictionis, de Principio Rationis Sufficientis, de Possibili, & Impossibili, de Necessario & Contingente, de Extensione, Continuitate, Spatio, Tempore, &c.”, that is: Wolff (1728), §§ 27–103, 272–327 and 544–641], dont vous m’avez tant entendu parler avec un de ses Disciples [ = Samuel König], qui a été quelque tems chez moi, & qui m’en faisoit quelquefois des extraits. Les idées de M. de Leibnits sur la Métaphysique, sont encore peu connues en France, mais elles méritent assûrément de l’être: malgré les découvertes de ce grand homme, il y a sans doute encore bien des choses obscures dans la Métaphysique; mais il me semble qu’il nous a fourni dans le principe de la raison suffisante, une boussole capable de nous conduire dans les sables mouvans de cette science”. (Inst 1740)

 

53“Man hat mir geschrieben, daß in Paris H. Maupertuis und Clairaut welche von der Philosophie nichts verstehen, und daher am leichtesten mit der so genannten philosophia Newtoniana zurechte kommen können, die Madame de Chatelet wieder umgekehret, daß sie ihr altes Lied singet, nachdem ich ihr niemanden verschaffen können, der Sie bey denen Gedancken erhalten, auf welche Sie H. König gebracht, dem das meiste von ihren Institutionibus physicis zuzuschreiben ist, und Sie auf die Art vor sich nicht fortsetzen kan, wie das Werck angefangen. Es wird also wohl unsere Correspondenz aufgehoben seyn, die ich meines Ortes bey den Umständen nicht fortsetzen mag. Die Flüchtigkeit ihrer Lands = Leute, die Sie als ein Hindernis angegeben sich auf meine Philosophie zu legen, wird auch wohl ihr eigenthümlich verbleiben”.

 

54The marriage contract in question was concluded in 1652.

 

55“Die Frau Marquisin verlangt ein Responsum von der hiesigen Facultät. Weil man aber hier dieses Wort nicht brauchet, daher auch vielen es gar unbekandt ist, und überdieses die wahre Beschaffenheit des Juris devolutionis auch eben nicht so eine einhellig ausgemachte Sache ist; so habe ihr geschrieben, ich wüste nicht, ob die hiesigen Icti ein Responsum geben möchten, so ihr vortheilhafft wäre. Unterdeßen habe die Copie vom Contracte einem von unseren besten Facultisten vor mich gegeben, und, als vor mich, mir deßen Meinung ausgeben laßen, die er mir auch in einem Billet communiciret. Nun hat die Frau Marquisin dem H. Hoffmeister von dem Gothaischen Printzen, wegen einer ferneren Antwort gebeten ihr dieselbe zu procuriren. Diese hat aus Geneve an einen bey dem Gymnasio in Gotha in Diensten stehenden geschrieben um von mir eine Antwort zu procuriren. Der Nahme wil mir nicht beyfallen. Ich habe ihm geschrieben, wenn die Frau Marquisin ein Responsum Facultatis verlangte, so müste sie dieselbe in einem Schreiben um dieselbe ordentlich requiriren, undwollte ich sodann die Copie von dem Vergleich beylegen. Da aber die Facultät die Responsa nicht umsonst ertheilte, und in so wichtigen Proceßen, die viele Tonnen Goldes importirten, auch nicht mit ein paar Thalern vorlieb nähme, überdieses die Responsa, wenn sie auf der Post sollten zugeschickt werden, sehr hoch taxiret würden; so wäre nöthig, daß etwan an einen Kaufmann in Leipzig die commission ertheilet würde, die nöthigen Spesen zu zahlen, durch den auch das Responsum selbst beßer nach Paris befördert werden könnte. Damit Sie aber sehen könnte, ob ihr mit dem Responso hiesiger Facultät gedienet wäre, so hätte in der Sache vor mich sondiret, was sie vor Meinung von ihrer Sache hegten. Und habe zu dem Ende das Billet beygelegt, wegen Kürtze der Zeit aber nicht Copiam davon nehmen können. Jch wil nicht zweiffeln, daß der Brief, den ein Studente abgehohlet, welcher mir das Schreiben aus Gotha überbracht, und den ich weiter nicht kenne, werde richtig befördert worden seyn, und mittler weile denselben der Herr Hoffmeister des Printzen erhalten haben”.

 

56Karl Otto Rechenberg (1689–1751) was a German lawyer. In 1711, he became professor of natural law and of the law of nations. He became a professor in Leipzig in 1715.

 

57Rechenberg published his “Gedancken von dem wahren und eigentlichen Verstande der Wörter Leibzucht und Leib = Geding” for the first time on April 17, 1745, in the invitation to the faculty of law, cf. (Rechenberg 1745).

 

58Johann Daniel Schöpflin (1694–1771), professor of history, rhetorics and constitutional law at the University of Strasbourg.

 

59“Votre lettre, et ce qu’elle contient au sujet du procès de la M. du Chátelet, m’aiant fait naitre la curiosité de consulter notre Rechenbg., sur les differentes significations du mot de Leibzucht, ce Jurisconsulte m’envoia le Programme cy-joint, où il a examiné, un jour, ces significations, quasi ex professo. Mais ce qui me surprit veritablement, c’est qu’il me fit dire, en méme tems, qu’il avoit entrepris cette recherche pour l’amour de Mr. Schepflin à Strasbg., ce savant l’aiant requis alors, de lui procurer un responsum de notre faculté Iuridique, dans le méme procès, que Md. du Chatelet vous a tant recommandé. Aussi cette Marquise lui a-t-elle écrit; il y a un an, ou environ, une lettre autographe fort obligeante, pour le remercier, de lui avoir donné, par Mr. Scheflin, les éclaircissemens, contenus dans le dit programme, et de lui avoir expliqué les raisons, pourquoi la faculté ne pouvoit donner un responsum, à la condition, à laquelle Md. du Chátelet l’avoit demandé. Or cette condition étoit, que tous les facultistes qui seroient appelez à travailler au responsum assureroient par un serment exprès, et solemnellement préte, que leur sentiment seroit donné selon les veritables regles de la Iustice. En effet cette condition n’est ni en usage, ni praticable, en ces païs-ci, où tous les membres des facultez sont deja liez par de tels sermens”.

 

60“Mich wundert das Zumuthen der Marquisin von Chatelet nicht, denn ihr ist viel daran gelegen, daß sie den Proceß gewinnen wil, weil der Bißen, darüber gestritten wird, gar zu fett ist, ob es gleich wunderlich herauskommet, daß sie ein Responsum so verlanget, wie es in ihren Kram dienet, und doch haben wil, es sollten alle Facultisten schweeren, sie wollten nicht anders als pro justitiae causa sprechen, auch gerne das Responsum nur als ein Freundschaffts = Stücke haben möchte, wovon doch die Herren Facultisten nichts statuiren, Jhnen auch solches nicht zuzumuthen”.

 

61“Herr König in Franecker hat seinen Ruhm, nicht durch die Mme du Chatelet, sondern durch seine in der höheren Geometrie und der neueren Analysi gegebene Proben erhalten. Er hat aber auch zugleich, nachdem er aus der Lehre des Bernoulli kommen, unter mir in Marburg die Philosophie studiret, und daher nicht dergleichen Vorurtheile von einer falschen Einsicht, wie andere große Mathematici. Mit der Mme du Chatelet ist er längst zerfallen, und gar kurtze Zeit Freund mit ihr gewesen. Und es ist wohl niemand, der mehr nachtheiliges vonihm andre zu bereden suchet, als eben diese Mme, wie ich mit ihren Briefen erweisen könnte”.

 

62“Mais enfin, voicy ce que cest que la traduction de votre metaphisique: Jl y a 4. ans que le Pr. R.; après avoir lu avec beaucoup de gout vòtre Logique; traduite par Mr. Des Champs; voulut absolument en faire autant de vòtre Metaphisique. Ne pouvant souffrir les lectures allemandes, Il trouva un de mes amis, qui se mit á la translater le mieux qu’il put, et qu’il obligea de luy en envoier les cahiers, à mesure qu’ils ètoient remplis. Je n’ai jamais pu parvenir à voir toute cette traduction, mon ami n’aiant pu m’en montrer que la moindre partie; parcequ’on luy laissoit à peine le tems de rèvoir ses minutes, et qu’on en faisoit d’ailleurs un très grand secret: Mais il m’a semblè par le peu que j’en ai vu, qu’elle n’étoit pas par tout egalement juste. Quoiqu’il en soit, et quelque defectueuse qu’elle m’ait paru, je puis dire sans exaggeration, que ces deux traductions avoient fait un très bon effet sur l’esprit du Pr. R”.

 

63See Suhm’s letters to Friedrich from March 12, 1736 and December 7, 1736, in: Preuss (1846–1856), vol. 16, 273 and 334.

 

64Cf. Neumann (2014), 52–54, footnote 39.

 

65Cf. Preuss (1846–1856), vol. 21, 29 and 39.

 

66Ibid., 55: “J’ai lu avec une grande attention la Métaphysique de M. Wolff. Grand Prince, me permettez-vous de dire ce que j’en pense? Je crois que c’est vous qui avez daigné la traduire; j’y ai vu de petites corrections de votre main. Émilie vient de la lire avec moi”.

 

67“Die Marquisin de Chatelet ist noch in Brüßel. Ich habe vor wenigen Tagen von dorther einen Brief erhalten. Sie schreibet mir, daß sie sich nun mit vieler application auf meine Metaphysick lege, indem sie die frantzösische Ubersetzung davon erhalten”.

 

68“Mais qu’il ait entrepris de mettre la Metaphisique en françois, et qu’il y ait assez bien reussi, pour que Mad. de Chatelet y trouve tout ce qu’on trouve dans l’edition Allemande; cest ce qui me paroit, je le repete, fort douteux, principalement parcequ’il ne me semble pas, qu’il possede assez bien la langue françoise, pour bien translater des matieres Philosophiques. Quoiqu’il en soit, je suis persuadè, que la traduction, qui est entre les mains de Md. de Chàtelet, luy a ètè envoièe; ou à Mr de Voltaire; par le Pr. Roial d’icy, et que cest la mème, dont je vous ai parlè dans quelcune de mes lettres”.

 

69“Das MSC. von der Frantzösischen Version der Metaphysick hat die Madame de Chatelet von dem Cron = Printzen in Preußen communiciret bekommen”.

 

70“Die Madame du Chastellet hat mir ihr Buch überschickt. Und Euer HochReichsgräfl. Excellence kan ich aufrichtig versichern, daß ich mich verwundere über die Deutlichkeit, damit sie auch die subtilesten Sachen vorträget. Wo sie von dem redet, was ich in meiner Metaphysique vorgetragen; ist es nicht anders, als wenn ich mich selbst in Collegiis reden hörete. Wenn Euer HochReichsgräfl. Excellenz nachlesen wollen, was Sie von dem Spatio abhandelt; so werden Sie finden, wie Sie eben auf eine solche Weise davon redet, wie ich dazumahl den Vortrag that, als ich die hohe Ehre hatte, an Dero hohen Person einen Zuhörer zu haben”.

 

71“P. S. Mir fället erst jetzt ein, daß die Marquisin die Ubersetzung der deutschen Metaphysique hat, welche ihr von dem K.e in Pr. communiciret worden”.

 

72“[…] il convint que cette Dame s’ètoit expliquèe sur cette matiere, comme sur tout le reste, tout comme vous en parlez dans vos ècrits”.

 

73See above footnote 62.
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Abstract
At the end of seventeenth century, a scholar was called a Newtonian when he followed the intentions of Isaac Newton’s paradigm of thinking. This paradigm emerged as a counterargument to the Cartesian tradition of philosophy and science (Leibniz included), and it was first restricted to the English islands. In the beginning of the eighteenth century, Newtonians were also spoken of on the European continent, among them Pierre Louis Moreau de Maupertuis, Voltaire and Émilie Du Châtelet. In the following article, I will analyze how the expansion of Newtonianism changed the meaning of the term Newtonian. For this purpose, I will examine the influence of Leibniz on the three scholars and demonstrate that their most distinctive ideas resulted from an intensive and original study of Leibniz’s system. As the subject of the analysis, I will focus on the problem of Newton’s attractive force, and describe the ideas of Maupertuis, Voltaire and Du Châtelet as contributions to bridging the primary gap between Leibniz and Newton. I will argue for an understanding of this process as an overarching movement that encompasses both physics and metaphysics. In the subject of physics, the Newtonians paved the way for a development of Newton’s physics toward what is referred to as Newtonian physics or classical mechanics. In metaphysics, they prepared the Copernican turn of Immanuel Kant.
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In the following article, I will describe l ‘époque Émilienne as the epoch of the rise of the Newtonian philosophy and science in Europe. This period of intellectual history begins with the publication of Newton’s Philosophiae naturalis principia mathematica in 1687 and it ends with the work of Joseph Louis Lagrange nearly one century later.
It is a period that was often discussed as the struggle between two scientific paradigms, namely, the paradigm of the Newtonian and the paradigm of the Leibnizian philosophy and science. From this point of view, Newton and his followers seemed to be separated from their Leibnizian adversaries by a deep gap, and it was Jean-Baptiste le Rond d'Alembert (1717–1783) who gave a representative and often quoted formulation of the situation. In his Preliminary Discourse of the Encyclopedie d’Alembert wrote:He [Newton] had the singular advantage of seeing his philosophy generally accepted in England during his life and of having all his compatriots for partisans and admirers. However, at that time it would have taken a good deal to make Europe likewise accept his works. Not only were they unknown in France, but scholastic philosophy was still dominant there when Newton had already overthrown Cartesian physics; the vortices were destroyed even before we considered adopting them. It took us as long to get over defending them as it did for us to accept them in the first place. It is necessary only to open our books in order to see with surprise that twenty years have not yet passed since we began to renounce Cartesianism in France. The first among us who dared declare himself openly Newtonian was the author of the Discours sur la figure des Astres [1732], who combines a very extensive knowledge of geometry with the kind of philosophical mind not always found in conjunction with it, and also a talent for writing to which his geometrical knowledge certainly does no harm, as will be seen upon reading his works. Maupertuis believed that one could be a good citizen without blindly adopting the physics of one’s country; and we ought to be grateful to him for the courage he had to display in attacking that physics. (d’Alembert, 2009).



The observation of d’Alembert describes a constellation within the scientific community of the day, and it articulates the intellectual polarities at the beginning of the scientific revolution in the early modern period. In other words, d’Alembert stressed the divergencies but he did not consider that all the contributors to this development, Newtonians as well as non-Newtonians, based their theories on the same historical sources, especially on Galileo and Descartes. They built up their fundamental ideas pro and contra to their forerunners and, consequently, the ideas were understood as different outcomes of one and the same history of thinking.
Because of this, it is not surprising that Newtonians like Maupertuis or Du Châtelet formulated ideas which were tightly connected to the essentials of Leibnizian thinking. Even Voltaire, the declared opponent of Leibniz, used thinking figures, which were inspired by Leibniz, in order to defend Newton’s contraposition. Therefore, the situation was more complex than explained by d’Alembert and the majority of the historians of philosophy and science after him.
In the following paper, I will demonstrate in what manner Newtonians like Maupertuis, Du Châtelet and Voltaire were influenced by Leibniz, and how this influence gave rise to a renewed understanding of metaphysics and physics. For this purpose, I will focus on the Newtonian concept of attraction, and I will demonstrate by which of Leibniz’s ideas the three scholars formulated an understanding of the attraction that could harmonize the controversy between Newton and Leibniz.
8.1 Leibniz Undercover: Pierre Louis Moreau de Maupertuis
Maupertuis was born in 1698 in Saint-Malo, and was educated at the Collège de la Marche in Paris, where he became acquainted with the writings of Descartes and the spirit of Cartesianism. Maupertuis had an exceptional ability for philosophy, mathematics and science. At the age of 25, he was already a member of the Paris Academy of Sciences, and in 1728 he went to London for a first-hand study of Newton. One year later, in 1729, Maupertuis attended Johann I Bernoulli’s private college in Basel. During that time, he intensively studied Leibniz, especially his mathematical writings, but also the basic principles of the Leibnizian metaphysical system. When Maupertuis was 30 years old, he was well informed about the fundamental philosophical and scientific trends of his time. As a French scholar, he was an authority for Descartes. Maupertuis appreciated the spirit of Newton’s Principia, and he was convinced by such results of Leibniz’s dynamics as the vis viva conservation. In sum, Maupertuis accepted the results of his forerunners, but he did not reduce his own ambitions to theirs.
In his biography of Maupertuis, David Beeson mentions that Johann I Bernoulli hoped to have found in Maupertuis “his Leibnizian voice within the Paris Academy of Sciences “, and he continues: “Bernoulli constantly urged him to speak out openly in favor of Leibnizian mechanics. Maupertuis, however, held back”. (Beeson, 1992, 72) He left Basel and started with a new and more detailed study of Newton in Paris. As a first result, he gave his famous and controversially discussed lecture at the Paris Academy of Sciences, which was known as the birth certificate of Newtonianism in France and on the whole European continent. The title of the lecture was On the laws of attraction (Sur les lois de l'attraction). It appeared in 1735 in the Memoires of the Academy and one year later as the concluding part of an article entitled Discourse on the different figures of the celestial bodies, wherein one tries to explicate the fundamental phenomena of the heavens (Discours sur les différentes figures des astres, où l'on essaye d'expliquer les principaux phénomenes du Ciel (Maupertuis 1956a).
The reactions to Maupertuis’ Discourse confirmed what d’Alembert had written about the intellectual atmosphere in the Paris Academy of Sciences. The representatives of the Cartesian fraction of the academy—among them famous names like Jacques Cassini, Jean Jacques d'Ortous de Mairan und Bernard le Bovier de Fontenelle—were not in agreement with Maupertuis’ conclusions, i.e. they did not accept his reflections on gravitation.1

In the history of science, Maupertuis’ academy lecture is often mentioned as the first public commitment to Newton in France; however, there is no such analysis against the background of Maupertuis’ studies on Leibniz. The historians describe the content of Maupertuis’ talk as a commentary to the parts XII and XIII of book one of Newton’s Principa, but they do not discuss the ideas by which Maupertuis’ Conjectures about the Attraction (Conjectures sur l'attraction) were inspired. This is what my focus will be in the following.
In the above-mentioned parts of his Principia, Newton examines how attractive forces act between spherical (part XII) and non-spherical (part XIII) bodies. For this purpose, he varies the possibilities of bodies to act on one another by attractive forces, and he formulates the results in theorems like the following: “If to every point of a sphaerical surface there tend equal centripetal forces decreasing in the duplicate ratio of the distances from those points; I say, that a corpuscle placed within that superficies will not be attracted by those forces any way.” It is the first theorem of part XII (theorem XXX) which Newton proves in the following way:“Let HIKL, be that sphaerical superficies, and P a corpuscle placed within. Through P let there be drawn to this superficies to two lines HK, IL, intercepting very small arcs HI, KL; and because (by Cor. 3, Lem. VII) the triangles HPI, LPK are alike, those arcs will be proportional to the distances HP, LP; and any particles at HI and KL of the sphaerical superficies, terminated by right lines passing through P, will be in the duplicate ratio of those distances. Therefore the forces of these particles exerted upon the body P are equal between themselves. For the forces are as the particles directly, and the squares of the distances inversely. And these two ratios compose the ratio of equality. The attractions therefore, being made equally towards contrary parts, destroy each other. And by a like reasoning all the attractions through the whole sphaerical superficies are destroyed by contrary attractions. Therefore the body P will not be any way impelled by those attractions. Q.E.D.” (Newton, 1846, 218).



The formulation of the next theorem (theorem XXXI) requires an extension of the problem. The corpuscle P in Fig. 8.1 will be put as (P) outside the surface now, and Newton notes as the result of this variation: “The same things supposed as above, I say, that a corpuscle placed without the spherical superficies is attracted towards the centre of the sphere with a force reciprocally proportional to the square of its distance from that centre.” (ibid.) Fig. 8.1 illustrates the scientific content of the two theorems. In the case that the attracted corpuscle is placed outside the sphere, it is represented by broken lines and symbols in curved brackets. All the other symbols and lines refer to a situation where the corpuscle is placed inside the sphere.[image: ]
Fig. 8.1Discussion of gravitational interaction in (Newton 1746).


In his Discourse on the different figures of the celestial bodies, Maupertuis summarizes the Newtonian case by case analysis focusing on the 1/r2and the 1/r law of gravitation. He finds that in the case where the attraction of a corpuscle outside a massive sphere follows the 1/r2 law of gravitation, its attraction inside the sphere is conform to a 1/r law. In the case where a corpuscle is not attracted by a massive sphere but by a spherical surface, as it can be seen in Fig. 8.1, the attraction outside the surface follows the 1/r2 law, whereas it vanishes inside the spherical surface (theorem XXX of Newton). If we draw our attention to the 1/r law of gravitation now, i.e. if we set that the attraction of a corpuscle by a massive sphere is conform to a 1/r law of gravitation instead of the 1/r2 version, then the attraction yields the same in all the mentioned cases inside and outside a sphere or a spherical surface, namely 1/r.
Against the background of this reasoning, Maupertuis develops his strategy of accepting the attraction of the Newtonian type as a possible natural force. He emphasizes that the 1/r law seems to be preferred over the 1/r2 law because it yields the same amount in all the cases discussed. In fact, however, Maupertuis argues that God has chosen the 1/r2 law, and he asks for a reason why. His answer reads that only the inverse square law yields the same attraction for the whole and for the parts that compose it, and Maupertuis adds that this law alone has the advantage of effects decreasing with the increasing distance of the causes, whereas the 1/r law seems to be against the order of nature, because of its increasing effects with increasing distance. More generally formulated, uniformity as well as analogy are advantages in Maupertuis’ sense of what could have determined the Creator to choose the 1/r2 law of attraction in preference to all the other possible laws. (ibid., 169)2

In her Institutions de Physique (Foundation of Physics) Émilie Du Châtelet later discussed exactly this passage of Maupertuis’ Discourse and wrote: “In 1732, he presented to the Academy of Sciences a Paper in which he inquired into the reason why the Creator gave preference to the inverse square law of attraction, that takes place in the Astronomical Phenomena and in the fall of bodies, over the other possible laws that seem to have had an equal right to be used. And he finds from his calculation that, of all of the laws he examined, only the inverse square law yields the same attraction for the whole and for the parts that compose it, as well as having the advantage of the effects decreasing with the distance of the causes. It seemed to Mr. Maupertuis that these two advantages, of uniformity and of analogy, could be the reasons that determined the Creator to choose the inverse square law of attraction in preference to all the other laws that He surveyed.” (Inst1740eB 16.392)
Two points are remarkable in Maupertuis’ Conjectures about the Attraction: (1) He bases his pro- Newton arguments on the methodology of a choice, and (2) he formulates criteria that are not of physical but of metaphysical meaning. In the case that the Creator had based his choice on physical reflections only, Maupertuis concludes, he would have had to choose the 1/r law, because it yields the same as a physical law. Maupertuis’ reference to such principles as the principle of continuity or the analogy principle is of metaphysical significance and it is, as is the whole choice problem, inspired by Leibniz. Against this background, Maupertuis not only argues in favor of Newton’s attraction postulate, i.e. the validity of the inverse square law; he additionally checks the possibility of Descartes’ system of pressure and impact from a metaphysical point of view.
Maupertuis describes the Cartesian understanding of gravitation as caused by an overarching vortex of subtle matter (Aiton 1972). It is matter that pervades the whole material world and generates the plurality of physical phenomena by its circular motion. Subtle matter has no weight; nevertheless, it is the reason why gravitation and weight occur in nature. In order to demonstrate this, Descartes assumes that the subtle matter or ether not only pervades the physical world but is also something like a transport medium for physical bodies. As these bodies swim in an ether vortex, they hinder the free motion of the ether particles because of their coarsely granular structure. Thus, an interaction between ether particles and physical bodies results, by which the bodies are pushed toward the center of the ether vortex. This means that in the cosmological picture of Descartes, the gravitation of matter is understood as a cause that pushes a body toward the center of a vortex. Gravity, therefore, is not a primary property of matter according to Descartes, but the result of a mechanism of pressure and impact. It is a secondary effect caused by an interaction between ether particles and physical matter. The philosophical basis of such an understanding of gravity is the concept of causality. It enables Descartes to explain the material interactions as an exchange of quantities of motion (quantitates motus) that is generated by causal causes.
From Maupertuis’ point of view, however, such an explanation of motion and impact is not well founded, and it is remarkable that the young Maupertuis and the young Leibniz arrived at the same crucial point in their analysis of motion. Leibniz formulated the problem of understanding the exchange of quantities of motion between bodies for the first time in his dialogue Pacidius Philalthi (Leibniz, 2001), and he concluded that an explanation with the help of causal causes was unacceptable as a complete description of the problem (Hecht, 2011). Looking for a better solution, Leibniz traced back to traditional themes of metaphysics. He reintroduced the final causes in natural philosophy and based his system on the monads, i.e. on individual substances.
In Maupertuis, we find the same awareness. Just like Leibniz, he underlines the significance of final causes, but in contrast to him Maupertuis gives up a procedure that tries to find a solution in terms of traditional metaphysics. Maupertuis writes:The common People are not all surprised when they see a Body in motion communicate its Motion to others, for being used to this Sight they see nothing wonderful in it: but Philosophers who are resolute enough to decide a priori concerning what Properties are to be admitted in bodies, and what excluded; such Philosophers I say cannot conceive the impulsive Force more conceivable than the attractive. What is this impulsive Force? How does it reside in Bodies? […] The Residence of the other Properties in Bodies is not a whit more conspicuous. How comes it that Impenetrability and the other Properties are concomitant with Extension? These will be eternally Mysteries to us. (Maupertuis, 1734, 14f. transl. H.H.).



From this point of view, Descartes’ understanding of gravitation is by no means better founded in metaphysics than Newton’s attraction postulate. Maupertuis adds that several of the phenomena seem to be explicable only if one supposes an additional natural force by which the extended bodies act on each other, an attraction (Maupertuis, 1756a, 161).3 Therefore, a better philosophical foundation had to be found, and in order to find a way out of this dilemma, Maupertuis favored a new strategy. He justified both impulsion and attraction by the assumption of a sage and superior intelligence who guaranties their existence by His ultimate action.
At first glance, it seems to be a renewal of the Occasionalist theses of God’s ad hoc intervention in the course of things. Indeed, it is the opposite. Maupertuis was well informed about Leibniz, and he knew that Leibniz’s principle of the choice of the best of all possible worlds excluded a later correction of God’s creation. With his possible world principle, Leibniz paved the way for the application of final causes to physics, and Maupertuis aspired to just that. He argued in favor of attraction and impulsion as natural forces which must both be traced back to a preceding judgment of God that includes the rehabilitation of final causes in scientific discourse. Clearly, this attitude was unacceptable for the Cartesians, who based their demonstrations on causality only.
As mentioned above, in Descartes gravity is a secondary effect of the conditions of rotating matter, i.e. of matter defined by inherent properties. Inherent properties are properties of single bodies or elements of matter. Each particle or corpuscle is defined by inherent properties independently of any other, whereas the Newtonian attraction is a property which bodies can only have interdependently, and even that was impossible in the Cartesian scheme. Compared with Newton, matter was metaphysically well established in Descartes, because it was grounded in substances having only inherent properties. Substances of another kind were unknown in the whole history of philosophy, and from this point of view, Newton’s attractive force marks an entirely new stage in the history of ideas.
That, precisely, was the problem with Newton. His attraction was a necessary postulate of his physics, but a postulate without metaphysical basis in the sense of the philosophical tradition. The young Maupertuis was not able to fill the gap. As we have seen above, it became more and more clear to him that such a kind of metaphysical foundation was no longer possible after Newton. Instead of presenting a new metaphysical foundation for physics, Maupertuis cut the Gordian knot by reducing the problem to a more fundamental one, namely, the problem of God’s creation. He states that at the least, the world is the result of a choice—the choice of the Creator, and as soon as we are able to understand the conditions of this choice, we are able to justify the fundamental principles of the world. He offers a first output of this idea in his academy lecture On the Laws of Attraction (Sur les lois de l'attraction). In this lecture, Maupertuis argues for a divine choice that singles out only one specific law of attraction. Maupertuis compares possible laws of attraction and formulates criteria in order to make a choice. These criteria are metaphysical criteria such as continuity and analogy.
It must be mentioned here that Maupertuis’ search for a metaphysical base for his idea of a methodology of choice is initiated by a fundamental turn with respect to Leibniz. In Leibniz, the possible world problem is a metaphysical problem, whereas Maupertuis gradually transformed it into a problem of scientific methodology. For this purpose and as a kind of meta-theoretical background, he adopts such principles as the principle of a universal order of the world and the principle of continuity from Leibniz, which he underlies with his own scientific methodology as basic principles of outstanding significance. This can be seen in such texts as the Letter on a Comet (Lettre sur la Comète) or the Essay on Cosmology (Essay de Cosmologie).
The transformation of the Leibniz problem into a fruitful means of scientific methodology began in 1744, when Maupertuis published a paper entitled On the accordance of different laws of nature, which previously seemed to be incompatible (Accord de différentes lois de la nature qui avoient jusqu'ici paru incompatibles) that gave the idea of God’s choice a new interpretation. He now pointed out that God always acts in no other way but the simplest. From this point of view, he declared Fermat’s opinion that light must take the fastest route to be false. And it seemed to him that it was caused by Fermat’s erroneous assumption that denser bodies offer a greater resistance to the propagation of light than bodies of lower density.
As a solution, Maupertuis presented his Principle of least action quantity. For the first time, he introduced the action quantity with respect to a variational principle into physics. Maupertuis understood the action itself as a kind of force measured by the product of mass, velocity and distance. And he calculated the path of a light ray minimizing the action quantity. From this time on, Maupertuis was convinced that action plays a decisive role in every physical motion, or conversely, that only physical motions that minimize the action quantity take place in nature. In subsequent treatises, he generalized this principle. Maupertuis applied it to different physical problems, and he presented it in the Essai de Cosmologie as an overarching principle of metaphysical significance. As soon as any change occurs in nature, he formulated, the required action quantity for it is always the least possible one.
Some years earlier, Frederic the Great invited Maupertuis to be the President of the Berlin Académie Royale des Sciences et Belles Lettres de Prusse, which he successfully reorganized. Maupertuis appointed many new members to the Academy, among them Samuel König, who had just published a paper on the principles of Leibnizian dynamics. Starting with general remarks on the universal principle of the equilibrium of forces, König analyzed the relationship between the action quantity and the Leibnizian living forces (vis viva), later called kinetic energy. He also quoted a letter from Leibniz to Jacob Hermann which seemed to prove that Leibniz was already in possession of the Principle of Least Action.
Thus, a priority problem was born, and the now incipient quarrel between Maupertuis and König quickly divided the European scientific community into two parts, with the Leibniz Wolff school on the one hand and the followers of Newton on the other. However, not only scholars were involved in the priority debate. Even the King of Prussia took part in it, and especially Voltaire appealed to the emotions, publishing the Diatribe du Docteur Akakia, a pamphlet that attacked the president, Maupertuis, with deadly irony.
From a more scientific point of view, the discussion was focused on the alleged Leibniz letter. That is why Samuel König presented only a copy of the letter fragment to Jacob Hermann, whereas Maupertuis and his partisans wanted to see the original document which König could not furnish. Fate took its course. The Berlin Academy of science decided to install a commission in order to examine the authenticity of the Leibniz letter Samuel König had quoted in his paper. The famous Leonhard Euler undertook the search for references or at least allusions in the papers of Leibniz that could justify the assertion of the letter in question. Euler could not find any, and the academy followed him in his conclusion that the letter could only be a forgery.
This judgment of the academy was the subject of controversies from the very beginning. Samuel König returned his certificate of appointment, and many scholars in Europe distanced themselves from the procedure of the academy. Nevertheless, the interest in the question of whether the Leibniz letter must be accepted as authentic has continued and it is not yet resolved.
From the point of view of this article, the controversy demonstrates the similarities in the opinions of Maupertuis and Leibniz. It is well known that Leibniz formulated the problem of God’s choice of the best of all possible worlds, and it must be stressed that this problem is not only of metaphysical interest in Leibniz. In physics, Leibniz often emphasized that all phenomena have to be explained mechanically and he adds that the principles of mechanics and all of physics must be metaphysical principles (Leibniz, 1999, 464). One of the most important is the principle of the choice between possible worlds. Therefore, Leibniz's physics as a whole does not work without that fundamental metaphysical problem, which opens him the way to the insight of the significance of optimization principles in physics. In a paper titled Tentamen Anagogicum: An Anagogical Essay in the Investigation of Causes (Leibniz 1989a), he demonstrates the function of this principle as an appropriate means for deducing fundamental optical laws.
Maupertuis’ argumentation followed the Leibnizian problem of a choice between different possibilities. The subject matter of his choice, however, was not given by possible worlds as is known from Leibniz, but by a physical quantity, the action quantity. When Maupertuis, therefore, called his principle of least action a metaphysical principle, he favored another understanding of metaphysics than Leibniz did. Maupertuis gave up the metaphysics of substances and called for an esprit systématique, a systematic spirit instead of the esprit de système, i.e. the spirit of a metaphysical system in the traditional sense. (Maupertuis, 1756b, 257–261).
This seems to be the very difference between Leibnizians and Newtonians. The deep gap between them was brought about by their divergent understanding of metaphysics and its function in physical discourses. As we have seen regarding the problem of the attraction force above, the traditional metaphysics—including that of Leibniz—tried to find an explanation in the metaphysical context of substances. Maupertuis and the French Newtonians, in contrast, were searching for new philosophical entities. Such an entity was proposed by Maupertuis in his action concept. Actions have nothing to do with substances. They are natural efforts by the help of which he realized his idea of a systematic philosophy.
Actions must be understood in the context of final causes, and it is possible to calculate them. They operate under conditions such as the universal order of the world and the principle of continuity. These are philosophical conditions, and it seems that the struggle between Newtonians and Leibnizians has to be understood as a struggle for and against the significance of the traditional metaphysics as an appropriate basis for physics in the period after Newton. Beyond this fundamental metaphysical antagonism, the Newtonian Maupertuis had no problem introducing Leibnizian ideas into his methodology. This can be seen in Voltaire as well.
8.2 Newton versus Leibniz: François-Marie Arouet (Voltaire)
In comparison with Maupertuis, Voltaire’s interest in Leibniz was primarily an interest of criticism, but it was also a projection screen in order to define Voltaire’s own position. This can be seen in his Elements of the Philosophy of Newton (Éléments de la philosophie de Newton 1738), which I will discuss against the background of the famous Leibniz-Clarke-correspondence. Voltaire begins his reflections with a general statement. The philosophy of Newton, he writes, tends necessarily to the knowledge of a supreme being that has freely created and arranged all aspects of the world. Especially matter and the property of attraction are results of God’s free will, which also decides the direction of the planet’s rotation (Voltaire, 1877, 403f.)4 Such themes are prominent in the Leibniz-Clarke-correspondence. Voltaire adopted several arguments from Clarke, who had submitted them against Leibniz. However, there is a difference between Voltaire and Clarke. From Voltaire's point of view, Clarke only defended Newton without criticizing the Leibnizian position, and it seemed to him that this shortcoming should be corrected. That, exactly, is the goal of his Elements, and Voltaire’s desire to go beyond Clarke can be illustrated by his discussion of Clarke’s concept of matter.
Voltaire agreed with Clarke regarding the main properties of matter. He accepted extension as such a property, and he rejected attraction as a primary quality of matter. In contrast to Clarke, who believed that attraction was implanted into matter by God and that God could have given matter many other qualities, Voltaire asked for a metaphysical foundation, not only a simple recourse to God. It is his conviction that there must be a power in matter that is responsible for the gravitation of bodies proportional to their masses. (ibid., 511)5 What Voltaire had in mind was an original power, a force or cause that could bring about attraction. Even if a kind of impulsion was discovered as the very basis of gravitation, Voltaire concluded, this impulsion would be a completely different kind of impulsion than is known today. (ibid., 510).6

Voltaire was convinced that the subtle matter of the Cartesians did not solve the problem. Moreover, he knew that attraction is not an inherent property of matter. Hence, it followed that there must be another reason for attraction, a cause that was still unknown at that time, but was of greatest interest in trying to understand gravity in the sense of Newton. In such a manner, Voltaire paves the way for more general, i.e. metaphysical reflections that could base the arguments of Clarke against Leibniz on better philosophical reasoning.
Like Maupertuis, Voltaire referred to God in order to base physics of the Newtonian type on indubitable pre-suppositions, and like Maupertuis it is not the Cartesian God that Voltaire has in mind. It is the least important reason he introduced in order to claim a metaphysical cause of attraction, even if this cause was impossible to verify. In other words, Voltaire as well as Maupertuis needed God in order to establish physics as a scientific discipline based on metaphysics but not depending on its least important reasons. In such a way they tried to navigate between Scylla and Charybdis, i.e. between traditional metaphysics as the philosophical basis of science and a concept of science that gives up any metaphysical context.
From this point of view, it is interesting that the two scholars—Leibniz and Clarke—did not discuss difficile physical problems at the beginning of their debate but basic questions of metaphysics and natural theology. Leibniz scoffed at the Newtonian idea that God needed an organ to perceive the world, and it seemed to him that a world-machine, which has to be wound by its Creator from time to time—like a clock—could not be a perfect world. (Leibniz 1989d, 675) Consequently, the struggle for and against Newton was, from the very beginning, not only a question of physics. Indeed, it was also a struggle for a new science-based philosophy, as seen in Maupertuis’ esprit systématique. This is the spirit all Newtonians shared, and it can be explicitly studied in chapter three of the first part of Voltaire’s Elements.
A good example of this is his discussion of the problem of individuality. Voltaire’s argument ran as follows: First, he stated that Newton as well as Clarke did not agree with Leibniz’s concept of individuality. Then he described their conviction that the whole world consists of indifferent elements, and finally he insisted on a metaphysical demonstration of this assumption. For this purpose, Voltaire formulated three objections against Leibniz.
The first one is based on the dictum that the elements of the things must be entirely equal (entièrement semblables) in order to produce equal effects. That is why only equal elements of a red beam of light, for instance, guarantee that the whole beam is red. (Voltaire, 1877, 411) Because of this, the equivalence of the elements of things is not a vilification of God in Voltaire, as Leibniz believed, but a sign of God’s power and wisdom.
The second objection is based on Leibniz’s principle of sufficient reason. It is the central point in Voltaire’s demonstration, and he was sure that by this means Leibniz could be beaten with his own weapons. To demonstrate this, Voltaire quoted his example of the red light beam again. If the elements of the light beam were absolutely different from one another, he wrote, it would be impossible to specify a sufficient reason that explains the invariability of the color of any light beam. (ibid., 412) It is evident that Leibniz’s principle of sufficient reason is the leading idea in this argumentation. Nevertheless, it is an argumentation that adopts a Leibnizian principle in order to argue against Leibniz. How does such an artful strategy work?
The answer is that Voltaire’s reference to the principle of sufficient reason is a reference only in word. It seems to be the same as the Leibnizian reference, but in fact it is another principle. Leibniz was highly estimated for his principle of sufficient reason as a means for demonstrating the individuality of the world. This individuality was based on monads, i.e. on metaphysical entities, which he defined as “nothing but a simple substance which enters into compounds. Simple means without parts.” (Leibniz 1989b, 643) Voltaire, in contrast, spoke about colors and their parts. It is clearly recognizable that Leibniz and Voltaire applied the principle of sufficient reason to different subject matters—to metaphysical entities and to physical subjects respectively. Thus, Voltaire formulated the principle in the following way: Nothing is without cause or sufficient reason. (ibid., 411)7 He identified cause and reason, but by this procedure he neglected the difference between physics and metaphysics, which is meaningful in Leibniz’s system. Voltaire gave an interpretation of the principle in Leibnizian terms but against Leibniz’s spirit. It is the same transformation of a Leibnizian idea observed in Maupertuis’ principle of least action, and it is also found in Émilie Du Châtelet’s Institutions de physique. The French Newtonians adopted Leibnizian ideas, which they applied to natural subject matter. They physicalized principles and maxims that in Leibniz have a metaphysical meaning.
This becomes clearer in Voltaire’s third objection, where he discussed a difficulty of his own system. The problem is to understand how a sufficient reason can cause motion in a world consisting of equal elements. Voltaire questioned which reason causes a body to move to the left rather than to the right, or to the west rather than to the east. And he continued: Isn’t that the best proof for the indifferent will of God? (ibid., 412) In posing this question, Voltaire drew attention to the concept of indifference.
In his correspondence with Leibniz, Clarke postulated the possibility of an indifferent equilibrium, and he defined it with the help of a scale. Given that the weights as well as the scale beams are exactly equivalent, he argued, the equilibrium of the scale can only be disturbed by an effort from outside, and this effort corresponds to the ability to make a choice between equivalent possibilities in the field of ethics. The disturbance of an indifferent equilibrium and the choice between equal possibilities are, therefore, based on a common philosophical idea, the existence of indifferent things.
The reason why Voltaire as well as Maupertuis and Émilie Du Châtelet did not give up metaphysical reasoning at all can be observed here. It was clear to them that only metaphysical thinking—even if it cannot be presented in systematic rigor—guaranties the coherence of theoretical and practical philosophy. There is no doubt that such a relationship is of fundamental significance in the scheme of Leibniz, who answered Clarke:It must also be considered that, properly speaking, motives do not act upon the mind as weights do upon a balance, but 'tis rather the mind that acts by virtue of the motives, which are its dispositions to act. And therefore to pretend, as the author does here, that the mind prefers sometimes weak motives to strong ones, and even that it prefers that which is indifferent before motives; this, I say, is to divide the mind from the motives as if they were without the mind as the weight is distinct from the balance and as if the mind had, besides motives, other dispositions to act by virtue of which it could reject or accept the motives. Whereas, in truth, the motives comprehend all the dispositions which the mind can have to act voluntarily, for they include not only the reasons but also the inclinations arising from passions or other preceding impressions. Wherefore if the mind should prefer a weak inclination to a strong one, it would act against itself and otherwise than it is disposed to act. Which shows that the author's notions, contrary to mine, are superficial and appear to have no solidity in them when they are well considered. (Leibniz, 1989d, 698).



Given a world of metaphysically well-founded individuals, an indifferent equilibrium does not exist.
From Voltaire’s point of view, the liberty of indifference is also an insufficient philosophical concept, and he adopts Leibniz’s principle of sufficient reason in order to find a better solution than that presented by Clarke. Is it really possible to decide in favor of a being without a reason, Voltaire asked, and he added that nothing is without a cause: The will make no exclusion of it. (ibid.) According to Voltaire, there is no choice without a motive, even if its reason is unknown. Liberty is the possibility to do what we want, but what we want does not depend on our will alone. If we were self-determined in the strong sense, our activities would have the power to change the natural order of the world. We could influence the run of the world and we could do the contrary of what God brought about in the great chain of beings. We will find similar reflections in Émilie Du Châtelet’s Institutions de Physique.
These consequences show in what manner the understanding of the principle of sufficient reason is coupled with a well-defined world concept. Voltaire and Leibniz postulated an original order of the world, but this order is no metaphysical constraint for singling out the best of all possible worlds in Voltaire. It is a network of causal causes that at the least is inscrutable, and it must be inscrutable for metaphysical reasons. Voltaire argued for the possibility of physics in the sense of Newton, regardless of the unknown last reason of his attraction concept. It is a plea for a new kind of science, a science that works without a foundation of metaphysical entities.
The possibility of such a science is—in the eyes of the French Newtonians—the great philosophical merit of Newton’s Principia. It is the victory of the esprit systématique over the esprit de système. Moreover, it is the birth hour of a new philosophy. This is the reason why Newton’s Principia divided the scientific community in two classes as Émilie Du Châtelet saw it at the beginning of her Institutions de physique, where she wrote: “Today the systems of Descartes and Newton divide the thinking world, so you should know the one and the other.” (Inst1740eZ, 116) In her Institutions physiques she attempts to bridge the gap, as could also be observed in Maupertuis and Voltaire.
8.3 Sensibilité avec Leibniz: Émilie Du Châtelet
We have seen that Maupertuis as well as Voltaire adopted Leibnizian ideas, which they transformed in such a way that these ideas could be incorporated into another scheme of thinking. Émilie Du Châtelet, however, did not reduce her interest in Leibniz to any specific Leibnizian ideas. She was convinced that the basics of Leibniz’s system could give rise to philosophical reflections that, at the least, could reunite the divergent intellectual tendencies of her time. This is what is meant by the quotation of Voltaire’s formula sensibilité avec Leibniz (sensibility together with Leibniz, Voltaire 1975, 115) which focuses on the empirical orientation of the Newtonian revolution and the efforts of Émilie Du Châtelet to harmonize it with the metaphysical style of Leibniz’s philosophizing. For this reason, she explained the fundamental Leibnizian concepts of physics and metaphysics in a very special way, and she proposed her own interpretation of Newton’s force concept.
It is well known that Émilie Du Châtelet intensively studied Leibniz’s Brief Demonstration of a Notable Error of Descartes (Brevis demonstratio erroribus memorabilis Cartesii) from 1686. Just like Leibniz, she distinguished the living force (vis viva) from the dead force (vis mortua). She focused on the same example in order to deduce the living force as the only true measure of motion, and her methodological procedure, i.e. the application of the perpetuum mobile principle (Inst1742 21.570; Hecht, 2016) to the vis viva problem is equivalent to that of Leibniz. Moreover, she was well informed about the first reactions to Leibniz's Acta Eruditorum publication from 1686 (the Brevis demonstratio), and she shared Leibniz’s conviction of a time independence of the living force, simultaneously referring to his example of a man whose wealth remains unchanged regardless of whether he has accumulated it in one day or in hundred years (Inst1742 21.569).
The most interesting themes of Du Châtelet’s Leibniz reflections, however, are concerned with the basic ideas of Leibniz’s system. She adopted the Leibnizian distinction between primitive and derivative forces, which in Leibniz corresponds to the more general distinction between a metaphysical and physical level in scientific discourse. Primitive forces are forces, which operate only on the metaphysical level. In his Specimen Dynamicum Leibniz wrote: “Primitive force, which is nothing but the first entelechy, corresponds to the soul or substantial form, but for this very reason it relates only to general causes which cannot suffice to explain phenomena.” (Leibniz 1989c, 436) These forces determine what is real about bodies as a source of empirical perception, but they do not provide their empirical sense content themselves. Through primitive forces, the phenomena are well-founded. This means that phenomena have a well-determined metaphysical base.
The understanding of motion as an empirical phenomenon follows from derivative forces, which modify the action of primitive forces. They do not add any new content but allow for quantification; derivative forces render the action of primitive forces in terms of quantities. Hence, the action of primitive forces becomes manifest first and foremost through the activity of derivative forces, and through this interplay we know of physical bodies and motion not only by reason but also by means of observation. For example, the mass of a body is the effect of a primitive force which, however, as a derivative force, is measurable as the product of volume and density, whereas motion is measurable as the product of mass and squared velocity, i.e. it is measured by the quantity of living force.
Leibniz, in making a further distinction between active and passive forces, responded to an intensely debated problem of the day. He explained the interaction of forces of the Newtonian type as derivative active forces. They result from a restriction imposed on the primitive force by the collision of bodies with one another, (ibid.) which in turn becomes manifest as interaction. In Leibniz's scheme, a physical body and its motion are entirely determined by these four aspects of his force concept, and as a whole they guarantee the outstanding signum of the Leibnizian system, its self-activity of any being. In Leibniz, a physical body is not moved by a causal cause. It is its self-activity, its primitive force heritage that causes the body to move. Therefore, nothing is necessary to start a movement but the removal of an obstacle.
Émilie Du Châtelet could find all this in Leibniz's Specimen Dynamicum, which she carefully studied. Her reading, however, was a self-confident and critical one. It was a unique interpretation of the basic concepts of Leibniz’s dynamics. Similar to Leibniz, she assumed that the primitive forces were related to first or primary elements (Inst1742 8.158), but neither these elements nor the meaning of the term primitive force corresponds to the Leibnizian intention.
It is absolutely impossible to anchor our scientific knowledge in primary elements of nature, she claims in § 136 of the Institutions de physique, i.e. she postulates something like a Kantian Ding an sich, an element that is necessary to formulate an empirical judgement, although it is unrecognizable. “It does not rest with me to decide if the monads of M. Leibniz are of the same case”; Émilie Du Châtelet wrote, “but whether they are accepted or rejected, our research on the nature of things will be no less certain; for, in our experiments we never will arrive at these first elements of which bodies are composed and the physical atoms (§ 172), though in their turn composed of simple beings, are more than sufficient to exercise our desire for knowledge.” (Inst1740eP 9.173) Consequently, the primitive forces must be defined in a way that is different from Leibniz's procedure. They cannot be understood as a special kind of monadological activity. (Inst1742 21.570) Nevertheless, they are necessary as the very basis of derivative forces, and Émilie Du Châtelet stated that derivative forces result from an interaction of primitive forces. In her own words: “There are two sorts of motive force; Mr. Leibnitz calls the force that is found in all Bodies, and the reason for which is in the elements, primitive force; and that which falls under our senses and originates in the collision of Bodies, from the conflict of all the primitive forces of the Elements, derivative force; this last force flows from the first, and is nothing but a Phenomenon […]” (Inst1740eB 8.158) In order to explain the relationship between primitive and derivative forces, Émilie Du Châtelet introduced a new force-concept, called puissance (power) (Inst1742 20.536).
With the help of puissances, she gave the Leibnizian concept of primitive forces an anti-metaphysical—in modern terms—a meta-theoretical meaning. She understood it, as did Leibniz, as a continual striving, as a tendency from one state to another, which determines the order of things. In contrast to Leibniz, however, these states are not inner states of monads, but mathematically expressible, virtual states—infinitesimal elements of speeds, for instance, that give rise to motion. Nevertheless, the puissances have their intellectual roots in Leibniz’s primitive forces, which becomes clear from their attribute that “[o]ne cannot know the magnitude of a single power; one must compare the momentary action of two powers that act on equal or unequal masses, and push them with a greater or lesser increment of speed, in order to be able to know in what ratio these powers act; for all our knowledge is only comparative.” (Ins1740eB, § 540) In other words: puissances are not quantifiable. In striving from one state to another they are part of a force concept that combines quantity and order.
Against the background of these results, Du Châtelet could explain the emergence of a motion. It is an explanation that was grounded in Leibniz, but was also opposed to him. She presented a solution in the spirit of Leibniz which simultaneously opened a new perspective, because she gave the Cartesian quantitas motus besides the Leibnizian living force a chance as a fundamental physical quantity (Inst1742 20.525, 21.562). In Du Châtelet's scheme, the two quantities of motion are possible together, and this result marked a new level of discussion in the living force debate. Traditionally, the protagonists of the debate fought for or against the living force and the Cartesian quantity of motion respectively. Du Châtelet, in contrast, paved the way for the acceptance of both quantities as physically necessary.
Her justification runs as follows: At first, she defines the force motrice as the principle of motion.Motive Force [force motrice]”, she writes, “which is the principle of motion, makes bodies traverse a certain distance or makes them displace a certain number of obstacles, when it is not prevented from acting, depending on whether it is exerted more or less. But when its action is prevented by some invincible obstacle, then the force does not make the body upon which it acts traverse any space, but makes it strive; the force impresses upon the body a tendency to displace that obstacle, and to impress a motion upon it. (Inst1740eB 20.518).



Then she specifies the two possible results of an interaction of the force motrice with obstacles, and she qualifies it as the formation process of the dead and living force. After that, she demonstrates how the measures mv (the product of mass and velocity) of the dead force and mv2 (the product of mass and squared velocity) of the living force can be deduced. For this purpose, Du Châtelet comes back to the power (puissance) as the infinitesimal element of the moving force (force motrice). She determines its mathematical term by mdv and concludes that if the action of a moving force is hindered by an invincible obstacle, an equilibrium results, which can be measured by the term mv of dead forces, whereas the living force emerges as a successive acquisition of elements mvdv by an obstacle such as a body.
We find an equivalent demonstration in Leibniz’s Specimen Dynamicum. In this text, he introduces some dynamical quantities that enable him to deduce the mathematical expression of his living force. Leibniz defines the impetus as the product of mass and velocity and he adds that it is this quantity, “which Cartesians usually call the quantity of motion, that is, the momentaneous quantity, although speaking more accurately, the quantity of motion, having an existence in time […].” (Leibniz 1989c, 437) From this quotation, it becomes clear that the impetus in Leibniz is an infinitesimal term, which is mathematically equivalent to Du Châtelet’s moving force, whereas the integral of all the impetuses over the time is called quantitas motus in Descartes and his school. The impetus itself, Leibniz writes, “(even though it is a momentaneous thing) arises from a succession of an infinite number of impacts on the same moving body; so it too contains a certain element from which it can arise only through infinite repetitions.” (ibid.) Clearly, Leibniz is speaking about the mathematical term mvdv, already known from Du Châtelet, and the result of this procedure is the same measure of living force. Nevertheless, there is a difference between Leibniz and Du Châtelet which can be demonstrated by the help of an example that Leibniz introduced in order to illustrate his force concept.
Leibniz proposed an experiment, consisting of a tube AC rotating around a fixed center C with a definite uniform velocity in a horizontal plane and a ball B within it (Fig. 8.2). Let us assume, Leibniz said, that the ball is fixed at first by an impediment like a chain, but as soon as we liberate it, it will begin to move by centrifugal force. In the first moment the velocity of the ball, i.e. its tendency toward the end of the tube A will be infinitely small.But if the centrifugal impulsion proceeding from the rotation is continued for some time, there must arise in the ball, from its own progression, a certain complete centrifugal impetus D'B' comparable to the impetus of rotation DD'. Hence the nisus is obviously twofold, an elementary or infinitely small one which I also call a solicitation and one formed by the continuation or repetition of these elementary impulsions, that is, the impetus itself. […] Hence force is also of two kinds: the one elementary, which I also call dead force, because motion does not yet exist in it but only a solicitation to motion, such as that of the ball in the tube or a stone in a sling even while it is still held by the string; the other is ordinary force combined with actual motion, which I call living force [vis viva]. (ibid., 438).

[image: ]
Fig. 8.2Demonstration of the centrifugal force in (Leibniz 1989c).


Subsequent to this demonstration Leibniz referred to the centrifugal force as well as the force of gravity as dead forces. The decisive point here is that these forces are single forces, i.e. forces, which are not dependent on each other in Leibniz. As such, they are well-founded in corresponding primitive forces. Du Câtelet, however, in grounding the primitive forces in puissances, spoke of interactions (Inst1742 20.556).
Above I have discussed the different meanings of primitive forces in Leibniz and Du Châtelet, and I have emphasized that the interpretation of primitive forces as forces that bring about derivative forces by their interaction in Du Châtelet is an interpretation which is absolutely impossible in a Leibniz context. However, it is exactly this interpretation that opens a new perspective on Newton, and it seems to me that the very reason for the introduction of puissances by Du Câtelet was her understanding of Newton’s attractive force. To demonstrate this, I will discuss some points of the Newtonian as well as the Leibnizian theory of planetary motion in the following.
It is well known that Leibniz did not agree with the Newtonian theory of planetary motion. He understood it as a mere mathematical hypothesis which—in contrast to our knowledge today—lacked a clear physical content. In order to understand the Leibnizian point of view, it is helpful to consider Leibniz’s Tentamen de motuum coelestium causis, Essay concerning the causes of the motions of the heavily bodies, which appeared for the first time in 1689.
In this article, which was published in the Acta Eruditorum, Leibniz presupposes Johannes Kepler’s laws of planetary motion. Nonetheless, he is sure that Kepler’s philosophical foundation of these laws must be ameliorated. That is Leibniz’s purpose in his Tentamen, i.e. he wants to demonstrate the physical meaning of Kepler’s laws. To do this, he postulates an overarching vortex of subtle matter, as is known from Descartes, but in contrast to him, he specifies the mechanism of planetary motion by forces. Leibniz presupposes that a planet is carried by an harmonic ether vortex with the sun as the center, and he describes its motion as the result of the action of two contrary forces, the centrifugal force, which arises from a circulation like that shown in Fig. 8.2 and the gravitation toward the sun, which, in Leibniz’s view, was derived from the interaction of the subtle matter with the planet. When these conditions are accepted, planetary motion can be deduced as the result of the interaction between the two contrary forces, which are lastly caused by different ethereal mechanisms.
In Fig. 8.3 these forces are geometrically presented by D2M3 and M2D2 respectively, but in contrast to our understanding today, these terms have no immediate physical meaning in Leibniz. We have to bear in mind what he wrote in his Specimen Dynamicum, that he does “not mean that these mathematical entities are really found in nature as such but merely that they are a means of making accurate calculations of an abstract mental kind.” (Leibniz 1989c, 438) That is why Leibniz needs the ether vortex, which gives the mathematical terms a physical meaning.[image: ]
Fig. 8.3Planetary motion in Leibniz's Tentamen de motuum coelestium causis.


It was such an interpretation of mathematical terms that Leibniz missed in Newton’s demonstration of planetary motion, which in Fig. 8.3 is represented by the geometrical terms M2L for the inertial motion and LM3 for the gravitation (For more details see Aiton, 1985, 154–158). In Newton’s presentation, Leibniz found a gravitational term, but no term could counteract the gravitation as a physical reality. In other words, Leibniz did not accept the Newtonian dictum that centrifugal force is nothing but an effect of inertia, an action that counteracts the tendency of gravitation to change the state of inertia.
In his first law of motion, Newton postulated that each body perseveres in its state of rest or of uniform motion in a straight line, unless it is compelled to change that state by forces exerted on it. If a deflection of the inertial motion occurs, Newton’s second law of motion takes effect. Here he states that the alteration of motion is proportional to the motive force and occurs in the direction of the straight line in which that force is exerted. The third law teaches that such an alteration of motion is always opposed by an equal reaction (Newton, 1846, 83). This third law is crucial to understanding the construction of Newton’s centrifugal force. It does not arise from a special ether vortex like in Descartes or Leibniz. In Newton, the centrifugal force counteracts the gravitation as a reaction in the sense of law III. Such a force is called the force of inertia, and it is nothing but the reaction to an exerted force which tries to change the state of inertia. It is an interactive force, which cannot be separated from the action of an exerted force corresponding to law I.
Newton’s demonstration of planetary motion based on the three laws of motion was logically stringent, but nobody could understand the emergence of centrifugal forces in physical rigor, because there was no mechanism to realize it. Even Newton declared in his 31. question to the Opticks: “How these Attractions may be perform’d by impulse, or by some other means unknown to me. I use that Word here to signify only in general any Force by which Bodies tend towards one another, whatsoever be the Cause” (Newton, 1730, 351) And Voltaire was sure of a completely different kind of impulsion which governed the subtle matter of the Cartesians, as seen above.
It seems that against this background Du Châtelet is the only one who risked an answer, because the impulsion that Voltaire had in mind was, in her understanding, not an impulsion but an interaction of puissances. If this interpretation is correct, Du Châtelet is in accordance with Leonhard Euler who asserts in his booklet Ideas on the elements of the bodies (Gedancken von den Elementen der Cörper 1746) that Leibniz’s demonstration of the complete nexus of all parts in the world by the help of the monads remains valid if his views on monads are also applied to the parts of bodies (Euler, 1942, 366).8

Du Châtelet, mutatis mutandis, also achieved this. She gave an interpretation of Leibniz’s primitive forces which was no longer a metaphysical one in Leibniz’s sense. She transferred the function of metaphysical entities, namely the generation of a special order and its self-activity into the physical world. As the conceptual base of this transformation, she introduced the puissances, which in her scheme have the same function as Leibniz’s primitive forces. They transform what Leibniz called the universal harmony, “which results in every substance expressing exactly all the others by means of the relations which it has with them,” (Leibniz 1989b, 648) into an interaction of puissances. Du Châtelet transformed Leibniz’s idea of a holistic world consisting of primary elements called monads into a holistic material world. This was absolutely new at the time, and by this transformation she could legitimize the Newtonian force concept. Therefore, Du Châtelet’s answer to the question of how to understand attraction in the sense of Newton, reads that the basis of natural philosophy cannot be found in elements with inherent properties, but in particles that influence matter through interactive forces called puissances.
Du Châtelet was able to find this solution because she did not restrict her interest in Leibniz to physics or mathematics alone. In fact, she presupposed the whole system as her medium of reflection, and there is no doubt that this attitude is the secret of her success. 100 years later, Georg Wilhelm Friedrich Hegel called such an intellectual procedure Aufhebung. It is a process that, in the case of Du Châtelet, gave rise to a harmonization of Descartes, Leibniz and Newton as well, a rare attitude both then and now.
8.4 A Final Remark
As can be learned from the above analysis, the Newtonians of the eighteenth century were not partisans of Newton in the strict sense. Maupertuis, Voltaire and Du Châtelet were impressed by Newton’s Principia and its empirical methodology and they accepted Newton’s results. Nevertheless, they built up their own systems on them. Moreover, these systems included Leibnizian ideas as significant parts of their own schemes. A creative reading of Leibniz not only transformed the main content of his metaphysics, but simultaneously gave Newtonian physics a new interpretation. In such a way, the Newtonians of the eighteenth century strived to overcome the inherited controversy between Newton and Leibniz, and through this paved the way for further developments in physics and metaphysics as well.
In short, a Newtonian of the eighteenth century can be defined as a scholar who had his or her roots in Newton’s work, and who transformed and completed it through new principles such as the Maupertuisian principle of least action. In other words: Newtonians like Maupertuis, Voltaire and Du Châtelet opened new perspectives for the development of Newton’s physics toward what was later referred to as Newtonian physics or classical mechanics. It was characteristic of this process that it was more than just a physical movement. Indeed, it was only possible by a fundamental metaphysical change known as esprit systématique. In this mental framework, the French Newtonians discussed one of the great challenges of Newton, the philosophical understanding of his attractive force, and they took the first steps toward the later dynamical natural philosophy, which Immanuel Kant9 based on attraction and repulsion as primary properties of matter, i.e. on interactive properties.
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Footnotes
1See for example Cassini (1735, 1736).

 

2“[…] n'est point ici un avantage réel par rapport à l'analogie ou à l'accord de la même loi dans les partie & dans le tout: & cette loi d'une attraction qui croîtroit quand les distances augmentent, paroîtroit contraire à l'ordre universel de la Nature, où les effets diminuent avec l'éloignement des causes.”

 

3“[…] plusieurs de ces phénomenes semblent ne pouvoir être expliqués sans admettre encore dans la Nature une autre force, par laquelle les corps éloignés agissent les uns sur les autres, une attractions.”

 

4“Si les planètes tournent en un sens plutôt qu’en un autre, dans un espace non résistant, la main de leur créateur a donc dirigé leur cours en ce sens avec une liberté absolue.”

 

5“[…] un pouvoir qui fait graviter tous les corps en raison directe de leur masse.”

 

6“Je ne craindrai donc point d’affirmer que, si l’on découvrait jamais une impulsion qui fût la cause de la pesanteur des corps vers un centre, en un mot la cause de la gravitation, de l’attraction universelle, cette impulsion serait d’une tout autre nature que celle que nous connaissons.”

 

7“Rien ne se fait sans cause où sans raison suffisante,”

 

8”Was übrigens der Herr von Leibniz auf eine so sinnreiche Art von der so genauen Verknüpfung aller Theile in der Welt bewiesen, und daraus auch die Monaden hergeleitet, behält nach dieser Untersuchung seinen vollkommenen Werth, wann nur dasjenige, was von den Monaden gesagt worden, auf alle Theile der Körper gezogen wird.”

 

9For Émilie Du Châtelet’s influence on Kant see Winter (2019).
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Abstract
The concept of causation lies at the intersection of metaphysics, epistemology, and science. Some recent publications, especially Brading, (2019), have emphasized the importance of causality to Du Châtelet’s Institutions. Others, such as Stan (2019), have argued for a strong Wolffian influence on the latter, challenging the “received” narrative that reads Du Châtelet as a Leibnizian. In this paper, I will trace Du Châtelet’s conception of causality back to its Leibnizian roots . I will show, pace Stan, how she conceives of immanent and transient causation in a way that is rather similar to Leibniz.
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9.1 Introduction
During the development of natural philosophy in the seventeenth century, three major positions clashed against each other: Cartesianism, Leibnizianism, and Newtonianism. Already in the second half of the seventeenth century, Newtonianism was set to win this debate: Cartesianism was losing ground against Newtonianism, even in France; and Leibnizianism had lost its foothold, at least outside of Germany.1

The importance of the concept of causation within this debate (along with its concomitant paradigm shift of scientific methodology) and for the division between science and philosophy in general is hard to overestimate. Indeed, far from being a core notion exclusive to the philosophy of science, it is also intrinsically connected with issues concerning the possibility of free will, with the relation between God and his creation, with metaphysics, epistemology, skepticism, and method of scientific inquiry. In a sense, causation is one of the key concepts employed to link these philosophical fields and topics with each other—and any major, sometimes even minor conceptual change in one topic will, via the concept of causation, affect others. Reconstructing the concept of causation, which is implicitly or explicitly involved in any natural philosophy, will thus help to bring the structural nodes and hinges between philosophical assumptions to the fore—i.e. how it all hangs together.
Speaking broadly, we can distinguish between transitive (or transient) and immanent causes. In transitive causation, cause and effect are situated in separate entities. Something from the causally effective thing transfers itself into the effect and thereby changes the cause itself. For example, a certain “quantity of movement” or energy can be transferred from one body to another in the case of a collision. Such a cause is temporally prior or simultaneous to its effect and ontologically sufficiently similar. In immanent causation, cause and effect are situated within the same entity. The cause rather remains in itself, usually unchanged, as it produces the effect. For example, in Aristotle an entelechy can be said to realize itself. An immanent cause is typically conceived to be both ontologically prior to the effects and the foundation thereof.
These two types of causation are not necessarily mutually exclusive, but how they relate to each other largely depends on the metaphysical framework and the perspective in which any event is individuated. The collision of two billiard balls would typically be described as an example of transitive causation, while a Spinozist for example could argue that they may at the same time be seen as instances of immanent causation, since both balls and their velocities are nothing but modes of God and thereby produced by God through immanent causation. In this case, the identification of the causal relation at stake depends on the perspective one adopts, as we can either conceive of two billiard balls by themselves or with respect to their metaphysical grounding. Thus, it is important to figure out some metaphysical premises involved in a given theory of causality.
This comparison of the concepts of causality developed by Leibniz and Du Châtelet is motivated by two considerations. The first is an interpretation provided by Katherine Brading (2019, 7), according to whom “physics (as understood at the time) was most importantly a search for causes,” and that consequently, since “Du Châtelet’s text is primarily about physics […], it is about causes.” This should be more than enough motivation to take a closer look at Du Châtelet’s conception of causes. This leads to a second consideration: In a recent paper, Marius Stan (2019) has challenged the “standard” interpretation of Du Châtelet being strongly drawn to Leibniz’s philosophy. On the contrary, Stan argues that she was much more influenced by Wolff than by Leibniz. While similar arguments have also been proposed by Droysen (1909), Gireau-Geneaux (2001), and Rey (2008), Stan’s work seems to be the most prolific and most recent reading of Du Châtelet as a Wolffian. He concludes: “In sum, there is hardly anything to learn about du Châtelet’s metaphysics by turning to Leibniz for light; Wolff alone is of help in this matter.” (Stan, 2019, 486) This seems to be intended as a provocation and in this paper, I am willing to take the bait and provide some counter examples and -arguments in favor of Leibniz.
Du Châtelet wrote two major texts that implicitly or explicitly deal with issues concerning causation, the Dissertation sur la nature et la propagation du feu, published in 1739 with selected other essay competitors (Diss1739) and 1744 as an independent book (Diss1744); and the Institutions de Physique, published first 1740 (Inst1740), and again in 1742 (Inst1742). In the following, I will provide a brief sketch of  concepts of causality that are present in these two texts. I will focus on the influence of Leibnizian ideas and outline her attempt to ground physics in a system that is profoundly inspired by Leibniz by demonstrating how the way she adopts core tenets of Leibniz’s conception of causality. Clearly, she is not only a Leibnizian, as she tries to insert Leibnizian causes into an approach to science that is also designed to conform to several ideas and principles developed by Newton—ergo “Leibnizian causes in a Newtonian world.” In the following two sections, I will survey the different ideas related to causation that are discussed here. However, since I will be covering lots of ground quickly for the sake of brevity and I will gloss over Newtonian ideas in Du Châtelet’s work, discussing them only when necessary for my argument. To anticipate, I shall demonstrate that Du Châtelet adopts central elements of Leibniz’s theory of causality, such as the grounding function of simple substances; the distinction between substantial and phenomenal forces; the grounding of transitive in immanent causes; and the metaphysical principles required for warranted physical explanations. Clearly, this list is not exhaustive, but it should be sufficient to provide a counterargument to Stan’s argument. Admittedly, my focus is on causality alone, while he is more interested in the general features of her metaphysics. Furthermore, this conceptual convergence is not a mere accidental similarity. Since she explicitly and frequently acknowledges these Leibnizian influences as such, she encourages us to understand her ideas from a distinctly Leibnizian vantage point.
9.2 The Dissertation on the Nature and Propagation of Fire
Fire, light, and heat—all three terms were subjects of intense debate in early modern natural philosophy because it was disputed whether they were substances, modifications of substances, or arrangements of particles. One major problem was the explanation of fire by virtue of its effects, most of all the emission of light and heat, two obviously correlated, but not identical phenomena. The conception of fire  depended heavily on the metaphysical presumptions that were Cartesian, Leibnizian, or Newtonian in nature. The nature of fire was the subject of a 1737 essay contest by the French Académie des Sciences. Further, in his Philosophical Dictionary, Voltaire conceived of light and fire as material entities that could move around and make themselves perceptible through pressure, therein building on Newton’s work. He had discussed his work with Du Châtelet before her submission, but she disagreed with him and submitted her own answer to the competition, which then was printed under the above-mentioned title.
Throughout the text,2 Du Châtelet argues that fire is an entirely self-sustained entity of its own type, neither matter nor spirit. It is, so her argument goes, incredibly subtle, passing through the pores of apparently solid bodies and equally spread out throughout the universe, and yet its effects or modes can be more concentrated in some bodies, especially in living bodies. It emits light in a straight line and heat in irregular lines, independently from each other. She correctly assumes that the color of light is correlated to different temperatures and may just have been the first person to do so. In her treatise, she contrasts her position to that of Boyle, Musschenbroek, Boerhaave, Homberg, Lémery, ’sGravesande, and others who had debated the question of whether fire has all the properties of matter and obeys the same laws as material bodies. She refers to empirical experiments to refute some hypotheses and performs thought experiments to evaluate others (see also Inst1740 21.588).
This approach is framed within a Leibnizian position. The first major argument that she adopts from Leibniz will be of great significance throughout her writings. She argues that the properties of matter are only phenomena (Diss1744, I, chap. IV) and that reality consists of simple beings and their perceptions, from which material bodies “result.” In the 1744 edition, she adds a footnote that is explicitly referring to Leibniz as a source for inspiration (Diss1744, I, Chap. IV; PhilWrit2009, 71, fn 433). The properties of simple beings do not immediately translate into perceivable properties, but they depend on the composition and interconnectedness of the simple beings. As we represent interconnected simple beings as extended, physical bodies arise within our realm of perceptions from these simple beings by virtue of their interconnectedness. While she does not acknowledge this explicitly here, this introduces a disjunction between the realm of substances and the world of our perceptions. She develops this disjunction even further in the Institutions, where she will again refer to Leibniz for this topic. There she suggests that extension is an essential property to matter (Inst1740 7.150). As simple substances are defined as non-extended, it follows that they are not material at all! We will never be able to perceive the simple substances; not only because our senses are insufficient, but rather because they are “completely different [!] from compound beings and they cannot be seen, touched, or represented in the imagination by any perceivable image.” (Inst1740 7.123; PhilWrit2009, 167).
But let’s get back to the Dissertation. She argues: “These are two effects of the being that we call fire, but do these two properties, to light and to heat, constitute its essence?” She later (in 1744) adds the following note: “I use here interchangeably the words modes and properties, to avoid the frequent return of the same word, because strictly fire is not always hot and luminous, heat and light are modes and not the properties of the being that we call fire.” (Diss1744, I, chap. I, fn.; PhilWrit2009, 63, fn. 25)4 Clearly, properties are not constitutive of the essence of fire. Here from the substances act as the immanent causes of the modes or properties of fire. The note concerning modes and properties is perhaps best understood as asserting that heat and light are essential properties of fire that can be quantitatively or qualitatively modified—very hot fire thereby has different modifications or modes of the same property as fire that is not as hot.
But the emergence of the properties of heat and light are not the only effects of fire, since fire also acts on other bodies: it increases their volume before it consumes their particles (a process called rarefaction), even though this interaction may not always be evident to us. Du Châtelet argues that rarefaction can also happen without heat and light (Diss1744, I, chap. II). However, this statement concerning the general interaction (“universal effect”) of one type of entity (fire) with another type of entity (a body) is phrased in a particular way that is worth highlighting:The rarefaction that fire effects in all bodies it penetrates appears to be one of the primary laws of Nature, one of the mainsprings of the Creator, and the end for which fire was created. Without this property of fire all would be dense in nature; all fluidity, and perhaps all elasticity, comes from fire, and without this universal agent, without this breath of life that God has spread over his work, nature would languish at rest, and the universe could not subsist a moment as it is. (Diss1744, I, chap. II; PhilWrit2009, 69).



And she continues: “Thus, far from motion being the cause of fire, as some philosophers thought, fire is on the contrary the cause of the internal motion of the particles of all bodies.” (Diss1744, PhilWrit2009, 69) It seems noteworthy that, quite in contrast to the statement given above (“perhaps all elasticity comes from fire”), she later in the same text insists: “Fire is not the cause of elasticity […]. It destroys it [i.e. the elasticity] in the air and in all bodies.” (Diss1744, II, chap. VIII; my translation)5 Maybe we can best make sense of this apparent discrepancy by assuming that she refers to fire as a subtle and omnipresent substance-like entity (which could reasonably be identified with ether) in the first assertion and to fire as the process of burning in the second.
As a “universal agent,” fire also plays a crucial role in the economy of creation, in which every entity is assigned a place to serve the greater good of the whole. Its role is to interact with bodies in a certain way, as it creates internal movement and serves the stability of the order of the cosmos. The causal asymmetry between fire and bodies becomes only further apparent as the text proceeds. While fire causes internal motion, the motion of bodies itself does not produce fire. Fire is not impenetrable, as is matter; it has no weight; it tends to spread out equally through other (material) bodies; and it can be at rest only in a relative, not in an absolute way. Furthermore, it is spread out equally throughout space itself, which again points toward its identification with ether. The individual flame we perceive is rather one of the modi of fire, which can, in some circumstances, become hot or begin to emit light (or both). On earth, she continues, fire is both spread out evenly through bodies of the same temperature, but it is more present and active “in creatures endowed with life, which contain more fire than vegetable matter, and the other bodies in nature.” She continues: “Fire acts on all Nature. – Fire being spread all over exerts its action on all nature; it unites and dissolves everything in the universe.” (Diss1744, II, § I) Here she emphasizes the economical function of the ether as an organizing principle. Since fire can manipulate the cohesion of bodies and causes the motion of bodily particles, its actioncan be compared to force vive (live force [or living force]) and force morte (dead force); but just as the force of bodies is perceptively stopped without being destroyed, so fire conserves in this state of apparent inaction the force by which it opposes the cohesion of the particles of bodies. And the perpetual combat of this effort of fire and of the resistance bodies offer to it, produces almost all the phenomena of nature. (Diss1744, II, chap. I; PhilWrit2009, 85).



See also:
(T)hus, from these two forces combined, the coherence of bodies and the effort that fire makes to oppose it, result all the gathering together and all the dissolutions of the universe: cohesion uniting, compressing, connecting the particles of bodies, and fire, in contrast, moving them apart, separating them, rarefying them. (Diss1744, II, chap. I; PhilWrit2009, 85).


The idea that fire creates cohesion by means of being the source of mutual motion of different parts of the body is reiterated in the Institutions, again with an explicit reference to Leibniz (Inst1740 9.179).
This causal asymmetry between fire or ether as a universal acting agent and bodies as individual phenomenal entities lies at the imperceptible and intangible ground of all phenomena. We do not perceive fire directly, but rather through the effect it has on bodies. The movement of ether, it seems, grounds the movement of bodies in an underlying activity. It also provides a unifying ground for the two concepts of force, living and dead, which she clearly distinguishes within the physical or phenomenal world. However, it should be noted that fire does interact with the force of bodies, inasmuch as she argues that “the force of bodies is perceptively stopped” by fire (see the quote above). This is an important addition since the effect of fire is derived from an immanent source and the motion of bodies is conceived as transitive. Du Châtelet seems to assume that both types of forces and causal relations can somehow “connect” to each other, and we will later briefly discuss her take on this in the Institutions.
Fire, just like Galen’s pneuma, also acts as a principle of life. It animates bodies, and its intensity corresponds to the differences between species and individual age. Here, again, she agrees with Leibniz, who also calls the ether “pneuma” and sees it as responsible for the emergence of life (Hypothesis Physica Nova, A VI 2, 225; see also A VI 1, 229; A II 1, 122–126 – for a comprehensive inquiry into Leibniz’s ether theory see Busche, 1997). Since the ether is ubiquitous in the universe, it is likely that Du Châtelet also rejects the possibility of an entirely dead and passive matter, just like Leibniz does.
Animated, “vivacious” creatures contain more fire than others. (Diss1744, II, chap. VI). Life, which is to say individual life in opposition to mere inanimate matter, is thus not to be explained by referring to the presence of an individual soul in a body, but rather as the concentration of a universal acting agent in an individual, cohesive and organized body. But that also entails that all other parts of matter must be animate as well:All fire does not come from the Sun (...). Each body and each point of space has received from the Creator a portion of fire in proportion to its volume. This fire enclosed in the bosom of all bodies gives them life [!], animates them, impregnates them, maintains the motion among their particles, and prevents them from condensing entirely (...). (Diss1744, II, chap. XV; PhilWrit2009, 100).



It is rather remarkable that in the entire text there is no mention of mechanistic or transitive causation and this passage allows us to conclude that, insofar as the ether maintains the “motion among their particles,” it also enables transitive causation amongst physical bodies (1) by being an internal and immanent cause of all movement; and (2) by being the foundation of elasticity, which is a requirement for the collisions to happen in the way we perceive them as happening.
This corresponds to the approach that Leibniz had developed in his early writings to ground mechanical causation in substantial, metaphysical causation—and even though theories of ether were widespread in early modern philosophy, Du Châtelet’s apparent familiarity with and her outspoken admiration for Leibniz’s philosophy allow us to highlight some similarities between her approach to causation and his. In the Hypothesis Physica Nova (1671), Leibniz also conceives of the ether as a ubiquitous cause of mechanical action. It is a core feature of the divine economy of the world, as it relates the contingent qualities of physical bodies in a way that it allows for a stable and coherent world (e.g. A VI, 2, 238). For Leibniz, as for Du Châtelet, it allows for elasticity within bodies, since it “ties” the corporeal particles together in an organized way; and it is used to explain gravity through the circulation of an imperceptible matter, not through action at a distance.6

At this point in the early 1670 s, however, Leibniz probably had not yet developed his distinction between vis viva and vis mortua. While he himself had never publicly attempted to reconcile his earlier theory of the ether with his later dynamics, it seems obvious that Du Châtelet brings these two strands of Leibnizian thought together and connects them in a way that he has never attempted. However, noticeably absent in the Dissertation is Leibniz’s pre-established harmony, which would have helped to explain both the uniformity of ether’s effects and the interaction between two different types of entities, namely ether and bodies. The reason for this omission might be the high metaphysical and theological price that few besides Leibniz were willing to pay and that was already rejected by Wolff and ridiculed by Voltaire, among others. Accepting the idea of a pre-established harmony of all beings complicates the very idea of human freedom understood as a possibility to freely decide one’s actions, and it also requires strong and anthropomorphic assumptions about the all-comprehensive mind and the benevolent will of God that were hard to stomach within the context of the French Enlightenment.
But there are other discrepancies too to be found here. We see that Du Châtelet easily integrates the many experimental findings of her time into her approach that Leibniz could not have known.7 This indicates a significant shift in philosophical methodology, as Leibniz had no problem to discard experimental findings in favor of his own metaphysical theory. For example, he bluntly rejects Torricelli’s experimental proof of the vacuum,8 which is incompatible with his principle of continuity, while Du Châtelet accepts the existence of the vacuum as an absence of solid bodies with explicit regard to Boyle’s experiments with the vacuum pump (see Diss1744, II, chap. X).9

As it has become clear, her theory of fire deals with questions concerning the nature of force without dealing too much with the movement of extended bodies, something that Du Châtelet elaborates in her Institutions de Physique (here I use the version published in 1740). I will now turn to this major work.
9.3 The Institutions
The Institutions are often seen as one of the major texts in the reception of Leibniz’s philosophy in France (Gireau-Geneaux 2001). Only two chapters of the 1740 edition explicitly deal with Newtonianism and are often critical of it: Chapter XV, “Of Mr. Newton’s discoveries about gravity” (“Des decouvertes de M. Newton sur la pesanteur”), and Chapter XVI, “On Newtonian attraction” (“De l’attraction Neutonienne”). However, Du Châtelet had as strong interest in Newton’s writings—as it was ubiquitous among French intellectuals in the 1730s and 40s.10 The main place where the influence of Newton is present is where the Institutions incorporate many of the major laws defining Newton’s mechanics (see Hutton, 2004). However, this affinity should not be overstretched. There has been a trend ever since the early reviewers to read the Institutions as a major document of Leibnizianism (Shank, 2008, 442–447). In a conciliatory spirit, one could also argue that the Institutions deals with Leibnizian and Newtonian themes alike.11 But, pointing out similarities is not enough, since anything can be trivially similar to anything else. It is more important to single out why certain similarities matter or to explain their philosophical significance.
One major interpretation, occasionally dubbed the “standard” or “received” view, tells us that Du Châtelet tries to integrate specifically Leibnizian metaphysics with Newtonian physics, without adding much to either of them (e.g. Barber, 2006/1967). This view has been challenged, as modern researchers have been emphasizing Du Châtelet’s genuine philosophical innovations (e.g. by Reichenberger, 2016; Brading, 2019 and Stan 2019). Her introduction of hypothesis as a major tool in science, a new methodology for science, and a new take on Wolffianism constitute major philosophical contributions. Such an approach should lead us to be cautious about finding the established tensions between Leibnizianism and Newtonism in her work—for both have been transformed and reinterpreted in a new and original way. All three of the scholars mentioned succeed in demonstrating how her philosophical interpretations of Leibniz, Newton, and Wolff can deal with some of the problems defining the philosophical discourse in the first half eighteenth century. I shall also argue in favor of her take on Leibniz, but before I discuss these nuances in the concluding chapter, let me collect some evidence about the convergence of Du Châtelet’s and Leibniz’s views. My own understanding of Leibniz’s concept of causality has been developed much more comprehensively in Lyssy (2016).
In the Institutions, physics is approached as a science of nature in a very broad sense, as “it turns upon the things that constantly surround us.” (Inst1740eZ, Preface II, PhilWrit2009, 116) In this context, Du Châtelet contrasts the Cartesian and the Newtonian systems as the major key positions in the debate. But, she argues, those systems lack a foundation, especially Newton’s system is confined “within such narrow boundaries that he made it impossible for me to dispense with my own exposition of this matter.” (Inst1740eZ, Preface, VI, PhilWrit2009, 119) She identifies hypotheses and experiments as tools for the generation of scientific knowledge with geometry being “the key to all discoveries.” (Inst1740eZ, Preface, § II, PhilWrit2009, 117).
Next, Leibniz is introduced and serves as the main point of reference for all metaphysical principles, especially those concerning both the principles of thought and the limits of human knowledge. (Inst1740eZ, Preface, § XI) Physics, metaphysics, and geometry are interrelated, with metaphysics laying down the foundations on which (the mainly Newtonian inspired) physics is built. The notion of force lifts a heavy weight here, as it helps to conceptually connect the metaphysical reality to the phenomenal world and it is also a quantifiable tool within the context of mathematical physics. It may be helpful to remember that the theory of forces proposed by Leibniz is profoundly different from Newton’s. The term “dynamics” originates from Leibniz, who uses it to distinguish the science of forces from Galileo’s science of motion, which Leibniz rather calls “phoronomia.” Dynamics concerns the very nature of things, as Leibniz makes it repeatedly clear that the forces apparent on the phenomenal level are derivative, originating from a more basic level of reality, i.e. from substances. Newton, on the other hand, conceives of his physics as a demonstrative science of motion called “Mechanica rationalis”—a mathematized natural philosophy without the metaphysical ballast, which is to say without a metaphysical theory of the nature of forces. For Newton, natural philosophy occupies itself with two things: (1) it should investigate the mathematical formulas to describe forces by means of the phenomenon of motion; and (2) he also writes that the Principia are designed to devise a way by which the causes of motion can be related to (observable) motion, thus leading to proper causal explanations.12 In this manner, metaphysical speculations about the nature of forces themselves are both unnecessary and unwanted within the realm of physics. Consequently, he does not care so much about the ontological status of these forces, whether they are self-sufficient entities or dependent on others, whether they relate to simple concepts or are conceptually derived from something, etc.—but all those are key questions for Leibniz. Leibniz argues that a metaphysical account of forces is needed, at least for the sake of the unity of science, because the concept of force is a strong contender for grounding all science. Thus, he criticizes Descartes’ definition of living force as the quantity of absolute motion, but not on its formal grounds, but rather because the formal definition (f = mv) does not integrate well with Galileo’s law of conservation. He conceives of forces as fundamentally and incessantly active and any apparent passive force is just a reduction of an original activity or striving into a diminished action. Newton, on the other hand, is interested in changes of state, insofar as they can be described mathematically. He distinguishes between vis insita (power of resistance to change) and a directionless vis impressa (instantaneous and ephemeral action capable of changing the state of relative motion), albeit these notions remain notoriously obscure. Forces and laws are needed to explain changes of state. The law of inertia and the composition of motion, for example, are two of the cornerstones of Newton’s mechanics, while Leibniz is barely interested in them.
The big advantage Newton’s theory has over the one developed by Leibniz lies precisely in its lack of metaphysical “ballast.” It only depends on the validity of its mathematical formulas and a few selected assumptions about the very nature of physical bodies. But while Newtonians can mock Leibnizians for their metaphysical and speculative ruminations about substantial activity, they must accept another unexplainable and unintelligible force, namely gravity or action over a distance.
Du Châtelet approaches these tensions between Leibnizianism and Newtonianism in a nuanced and innovative way. At the beginning, she introduces the principle of sufficient reason (henceforth PSR): it is not only naturally engrained in our thought, but also universally accepted and necessary for the reasonable assumption of contingent truths. Without it, we could not establish the objectivity of our thought, as we could not even distinguish between dreams and reality. (Inst1740eZ 1.8; cf. PhilWrit2009, 129 f.) She also argues for the law of continuity, which is implied in geometry, and which serves to demonstrate the laws of motion. She seems to follow the Leibnizian argument that the principles of the creation of the world are identical with the principles of cognition. Consequently, and with great similarity to Leibniz, she occasionally refers to the PSR as an epistemic principle to argue for ontological statements. It is worth noting that these principles are ultimately grounded in God’s mind and justified through our successful use of them within our explanations. While she does not explicitly say so, it is plausible that she would subscribe to the older idea that the superior principles of all knowledge are valid for us because our mind is a finite version of the infinite divine mind.
She also agrees with Leibniz that physical atomism violates these superior principles, since atoms would introduce discontinuity. They do not explain extension, as they are extended as well; instead, we need to conceive of non-extended entities, which she calls “simple beings,” (E.g. Inst1740eZ 7.122, cf. PhilWrit2009, 167), while occasionally also calling them directly “monads.” (E.g. Inst1740eZ 7.119, 128, 136; cf. PhilWrit2009, 165, 170, 173) Stan points out that Du Châtelet rarely uses the term “monad,” but much more often the Wolffian term “element” (see Stan 2019, 486). However, he does not mention that she introduces the term not by reference to Wolff, but rather by reference to Aristotle and Descartes (Inst1740eZ 7.117 f.; PhilWrit2009, 163 f.); and he also neglects to mention her very frequent use of the term “simple being,” which again points us toward Leibniz instead of Wolff.
As already indicated above, Du Châtelet subscribes to the disjunction of substances and phenomena and their causal relation. Monads or simple beings ground all composed beings by means of their force and their continual motion; and consequently, they ground all events and changes within extended bodies. (Inst1740eZ 7.131; PhilWrit2009, 171) But as the grounds of phenomenal bodies, their nature is fundamentally different from the latter, since “none of the properties arising from composition could fit them.” (Inst1740eZ 7.122; PhilWrit2009, 167) Du Châtelet likewise insists in § 138 that the source of activity needs to lie in bodies, and she rejects, just like Leibniz, the Cartesian idea of purely passive matter. We can read this as a concession for immanent causation à la Leibniz. For him, simple substances are active by themselves and nothing can influence them from the outside, since external influence requires both parts (and thereby extension) and proper passivity. Simple beings are not perceptible per se, as we can only perceive aggregated bodies; but the complicated mereological questions, such as how non-extended entities and indefinitely small forces (or tendencies to action) can “result” in extended entities and quantifiable forces (and actions) are not answered here by Du Châtelet.
As already indicated above, she subscribes to the idea that (1.) there is a fundamental difference between the appearances of things and their (substantial) reality; and to the idea that (2.) appearances and reality are not connected by similarity, but rather by causation. These two ideas, however, are not ascribed to Descartes, from whom they originate, but explicitly to Leibniz—not only in the Dissertatio, but also in the Institutions (Inst1740 8.153). This is not a trivial matter: Descartes may have been the first philosopher to realize the gravity of the problems that arise when the objective world is no longer represented anymore by virtue of similarity between perceptions and things, but because of a causal relation between both: this opens up the problem of representation via a causal relation that is not contained in this representation, and this, in turn, leaves the door wide open for skepticism about the external world (for example, see Hanoch, 2015).
However, while she ascribes the problem of the causal relation between substances and phenomena to Leibniz, she does not exactly follow his solution. Leibniz could solve this problem by simply rejecting all causal relations between the external world and the perceiving subject and by replacing them with the famous pre-established harmony. This is not a dynamic, self-stabilizing harmony that reacts to all changes. It is rather divinely ordained and set up at the sources of creation itself: all beings act in a manner such that their actions correspond to each other, just like two perfectly aligned and perfectly precise watches. On the one hand, this harmony extends to all the substances that are created such that they all act in accordance to each other; and, on the other hand, it also extends to the representations of all minds that are created such that they can represent the external world with sufficient accuracy and clarity, albeit without there being any causal interactions. Du Châtelet never adopts the expression of a “pre-established” harmony, and we will discuss her take on this issue later.
Simple beings can, in ways not discussed by Du Châtelet, combine into entities with phenomenal or sensible properties; but this is conceivable only from a general metaphysical viewpoint and not something we could observe empirically, since everything we can perceive is extended, dividable and thereby composed of bodies. Du Châtelet suggests that we must assume that simple bodies exist, since we cannot conceive of matter being composed of composite bodies all the way down. Simple bodies, one would assume, are too small to be observed.13 She argues that the activity of simple bodies “results” in changes in their compounds:Perpetual change can be observed in compounds; nothing stays in the same state; all tends to change in nature. Now, since the primary [!] cause for what happens in compounds must ultimately be found in simple beings, from which the compounds resulted, there must be found in simple beings a principle of action capable of producing these perpetual changes, and by which may be understood why the changes happen in such a time, rather than in any other, and in such a manner, rather than in any other. (Inst1740eZ 7.126; PhilWrit2009, 168).



Due to the continuous and ubiquitous activity of simple beings, all matter is continually in motion. The internal principle of action here is supposed to explain the phenomenal changes, albeit it is not perceivable itself as a cause. This is her definition of force: the unperceivable, yet sufficient (explanatory) reason of any perceivable change. (Inst1740eZ 7.126; PhilWrit2009, 168 f.; see also Brading, 2019, 71) The motivation behind such a claim may again be Leibniz, who, in his Specimen Dynamicum and in other metaphysical texts such as the Discours on Metaphysics, also postulates that all changes of a body ultimately originate from within.14

And yet, this internal principle of action only goes so far. She insists: “A body at rest will never begin to move by itself” (Inst1740eZ 11.227; PhilWrit2009, 177) and if a moving body never encountered any external resistance, it would continue to move indefinitely. This is a major difference to Leibniz, for whom every body always moves itself, although the beginning or end of the movement will correspond to external bodies or events that act as what could be called "quasi-causes." This correspondence is guaranteed by means of the pre-established harmony. But for Du Châtelet, the question could be: why don’t bodies change their state out of their own and according to their own, individual principle? Apparently, external resistance is the issue: if there were such a thing as an absolute void, a moving body within such a void would continue to move to all eternity (Inst1740eZ 11.235 f.; PhilWrit2009, 179). It seems as if transitive causes could somehow “overrule” the powers of the simple substance to start a motion. However, I will argue that this is not the only possible interpretation. But first, we need to see how external or transitive causes work for Du Châtelet.
The internal principle of action seems to be different from the forces that actually move a body. This Leibnizian idea is echoed in Du Châtelet’s distinction between primitive and derivative forces (Inst1740 8.158)—a distinction that is reasonably similar to the Leibnizian distinction between conatus and impetus, equally distinguished as primitive and derivative forces. Leibniz defines the conatus as the tendency toward motion and the impetus as the expression of a conatus over time, i.e. directed motion over time.15 Both Du Châtelet and Leibniz agree on the idea that primitive forces or immanent causes have no immediate physical effect. At best, the conatus can be seen as the beginning of any physical change. This physical change happens in the phenomenally given bodies and can be conceived in terms of derivative forces. Du Châtelet writes that it is the substantial “force that sets to work” any physical change and that “this (continual) tendency always has its effect when there is no sufficient reason preventing it from acting.” (Inst1740eZ 7.126; PhilWrit2009, 168) Leibniz, in just the same sense, argues that the substantial conatus is just the beginning of the motion.16 Since the conatus does not require an external stimulus, but is considered to be a kind of immanent and substantial activity, all transitive physical causes (the impetus or living force acting over time) are grounded in an immanent causality (the conatus or the appetitus of the substance).17 However, since it is not very helpful for scientific purposes to speak of force acting over time without including the body that is moved by this force, Leibniz also introduces the actio motrix in his Specimen Dynamicum—a conception that Du Châtelet seems to pick up again when she insists that the conjunction (!) of force and matter should be called “force motrice” (Inst1740 8.141).
Consequently, she picks up on Leibniz’s distinction between living and dead forces. She defines dead force as the force that tends to produce an effect, but does not actually do so, while the living force succeeds in realizing an effect (Inst1740eZ 11.268). For Du Châtelet, living force is likewise the acquisition of force by a body over the course of time and she performs some thought experiments and metaphysical arguments (see §§ 573–90) to verify the Leibnizian formula of f = mv2. The passage then ends with a remark that this living force is the conservation of an equal quantity of force. Thereby, she is assuming that the collision happens between two elastic bodies—as she has already sketched the ubiquitous elasticity of all matter by virtue of the primitive force of simple beings in the Dissertatio. She argues that force should not be seen as the quantity of motion (as Newton does), since in this case the conservation of motion would only be intelligible by divine intervention (see Hutton, 2004, 522) Both Du Châtelet and Leibniz reject such a divine intervention, while Newton has been forced to admit that God intervenes in the course of events for the sake of maintaining stability.
How does the beginning of the motion, caused by primitive force, result in actual, phenomenally perceivable motion? While Du Châtelet does not discuss this in detail, she does give us a hint:[T]he force of simple beings is deployed continuously, since it constantly produces perceivable changes in compounds, it follows that each simple being is, by virtue of its nature and by its internal force, in a motion that produces in it [i.e. in the simple being!] perpetual changes and a continuous succession. (Inst1740eZ 7.126; PhilWrit2009, 169, my emphasis).



This strongly indicates that simple beings primarily act on themselves and that the motion follows only derivatively by virtue of a multitude of simple beings in accordance with each other. Once more, this echoes Leibniz’s position, while it also raises the question: how does this work? Leibniz has developed a complicated mereology, in which unextended elements are constitutive of extended bodies, while these extended bodies are not simply aggregates of these simple bodies, but rather result from them (on this, see also Lyssy, 2016 and De Risi, 2007).18 By means of the pre-established harmony, changes of state in one monad correspond to the changes of state in other monads. Thus, overarching structures of change emerge that can perceptually be represented as physical movements.
Du Châtelet holds a slightly different position since she does not seem to subscribe to the idea of a pre-established harmony. Instead, she proposes a slightly different principle of interconnectedness that she derives from her principle of continuity:For the state of any element A being determined, harmony and order require that the state of its neighbors B, C, D, etc. should also be determined in a particular manner rather than in any other, to work in harmony with the state of the first; and as the same reason continues for all states of all the elements, all future states of the elements will also have a relation to the present state that must coexist with them, to past states from which this present state results, and to the states that will follow it, and of which it is the cause. Thus, it can be said that in M. Leibniz’s system, it is a metaphysical-geometrical problem, the state of an element being given, to determine the past state, present, and future of all the universe. (Inst1740 7.130-1, translation follows Brading, 2019, 60).19




Du Châtelet argues that, by means of the principle of sufficient reason, inferences are possible from each given state of any given being to (1) all past and future states of this being, and to (2) all other simultaneous states of all other beings: “(E)ach state in which a being finds itself must have its sufficient reason why this being is in this state rather than any other, and this reason can only be found in the preceding state. Therefore, this antecedent state contained something which gave birth to the current state that followed it (…).” (Inst1740eZ 1.13; PhilWrit2009, 133, emphasis mine.)20 Here is yet another place where we are pointed in the direction of primarily self-acting simple beings. The primary (!) reason of change is found in the simple being and yet the change of all other adjacent simple beings corresponds to the change in the simple being. The reason for this is the general “harmony” of all beings as sketched above. Since Du Châtelet herself does call the internal reason for action a “primary” cause (Inst1740eZ 7.126; PhilWrit2009, 168), it is plausible to assume that we could call the correspondence of neighboring events to each other a “secondary” reason of change. We can explain the particular change of state1 to state2 of any element A by referring to the corresponding changes of the neighboring element B and the general harmony of all things or the principle of interconnectedness; and yet we can also explain the particular change of any state by referring to the internal activity of element A. In physics, we are rather interested in explanations of the former type, while explanations of the latter type would rather be of use in metaphysical theories.
If this reading of a “Leibnizian-style” duplicity of reasons (internal and transitive) is plausible, it would have some significance for our understanding of Du Châtelet’s metaphysics. Both Brading (2019) and Stan (2019) point out that Du Châtelet acknowledges transitive causes between substances as one of the fundamental differences with Leibniz. But maybe this interpretation is too simple. While it is true that Leibniz, for example in the Monadology, does insist that monads do not literally act on each other, he still insists that, for most practical purposes, we can talk about substances acting on each other. And he does so in writings that Du Châtelet could most likely have known. In the New System, for instance, he writes:I do not even avoid saying that the soul moves the body and just as a Copernican can talk truthfully of the rising of the sun (…), assuming that one understands him well, I believe it is very true to say that substances act upon each another, so long as one understands that one is the cause of the change in the other as a consequence of the laws of harmony. (First Explanation of the New System, GP IV, 495, my translation).



Of course, the sun does not literally “rise” in the east and set in the west. But saying so is usually not wrong, as this is precisely the phenomenal appearance of things. It is only wrong if we understand it as a metaphysical truth. We talk about causes in a specific way: we identify one event as a cause according to certain criteria, such as the substance that is expressing a cause increases in perfection, while we identify another event as the related effect and the corresponding substance to decrease in perfection. The metaphysical idea that primordial substantial activity is all there is does not negate all assumptions of causes in physics. Metaphysically speaking, all those events that are accounted for as cause and those identified as effects are brought forth independently by active substances and according to the universal harmony. Passivity, for Leibniz, is not proper passivity, but rather an observable decrease in activity. This accounts for the appearance of active and passive bodies, while all substances are conceived as containing an internal principle for incessant activity. Thus, Leibniz is happy to speak as if there are transitive causes in physics—as if one body acts on other bodies. Some researchers have called this “quasi-causation.”21 We find several formulations that point in this direction, dating back to the late 1670s. For instance, a passage from the Theodicy reads:The same thing must apply to all that we understand by the actions of simple substances one upon another. For each one is assumed to act upon the other in proportion to its perfection, although this be only ideally, and in the reasons of things, as God in the beginning ordered one substance to accord with another in proportion to the perfection or imperfection that there is in each. (Theodicy § 66; my emphasis. Translation follows the edition by E.M. Huggard, Open Court, La Salle 1985, 159.).



This argument is repeated more often in other passages as well.22 The upshot is: within the perspective of science, talking about bodies interacting with each other makes sense and should not be discarded. Saying that there is only internal action of simple beings may be technically or metaphysically true, but it is completely useless for most human purposes, so the acceptance of secondary causes as real and of explanatory value can be justified, as this only helps us “save” the phenomena and avoid overtly metaphysical speculations about unobservable internal principles. In physics, we should avoid referring to substantial activity within causal explanations of physical phenomena—likewise, Leibniz’s major dynamical treatises usually do not reference to substances in the context of causal explanations either. In the latter, we need to explain the phenomena as they appear to us, and we can save the discussion of the underlying metaphysical reality for proper metaphysical treatises. This is mirrored in the following passage by Du Châtelet:We have already seen how the Phenomenon (!) of extension results (!) from the confusion of simple Beings. Now active and passive forces do likewise, to wit: every simple Being is always in action; and this action is related harmoniously to the actions of all simple Beings – thus all these conspiring actions must appear to our senses as a single and unique action. (Inst1740 8.155, my emphasis. See also 8.153. Translation follows Stan 2019, 493).



This constitutive function of the mind is mirrored in the vocabulary used. Passive forces do not simply “adhere” or “inhibit” the bodies, but we rather have to “admit” them to the bodies if we want to abide by the PSR.23 While forces and extension may appear to us as substances, they are nothing but phenomena that result from the confusion of our senses and our perceptions,24 i.e. from our fundamental inability to perceptually trace the appearances back to their substantial causes. Would it be too much to say that extension and physical forces are, to borrow a phrase from Leibniz, nothing but a “well-founded phenomena, just like the rainbow”? Probably not. Thus, the distinction between substantial grounds and phenomenal changes leads us to conclude the following: we can best think of “proper” causes, metaphysically speaking, when simple beings immanently act upon themselves; and we have phenomenally apparent “quasi-causes” of bodies transitively acting upon one another. The latter derives from the former, albeit it becomes apparent only on a phenomenal level.
However, this is a metaphysical take that serves only as a metaphysical explanation for why there is such a thing as physical force in the first place. Within physics, “we must try, as far as possible, to explain the Phenomena mechanically, that is to say, by matter and motion.” (Inst1740 8.162, translation follows Brading, 2019, 89) But what does that mean, to “explain the Phenomena mechanically”? I will argue that her understanding of mechanism refers back to Leibniz as well. Apparently, both Du Châtelet and Leibniz think that we need to include true metaphysical principles instead of merely heuristic epistemic principles in our explanation, and we need to understand the metaphysical nature of forces as well. Both agree that mechanism is a specific type of relation between bodies that entails a deterministic component that can be understood through metaphysical principles. As Du Châtelet puts it: “All is linked in the world; each being has a relationship to all the beings that coexist with it, and to all those that preceded it, and that must follow it.” (Inst1740eZ 7.130; PhilWrit2009, 170) All states lead back to an initial state that directly depended upon God (Inst1740eZ 7.129). This is a deterministic claim, echoing Spinoza’s idea of a “geometer-God”—all propositions follow from a set of initial propositions by means of logical necessity. But while this claim is usually connected to Spinoza, Du Châtelet ascribes it to Leibniz! She writes: “Thus, it can be said that in M. Leibniz’s system, it is a metaphysical-geometric (!) problem, the state of an element being given, to determine the past state, present, and future of all the universe.” (Inst1740eZ 7.131; PhilWrit2009, 17, my emphasis).25 This particular expression would be familiar to any reader of Leibniz, as he uses a very similar idea in his discussion of the conjunction of metaphysical and geometrical reasons for explaining the laws of nature:If mechanical laws depended upon geometry alone without metaphysics, phenomena would be entirely different. Now since the wisdom of God has always been recognized in the detail of the mechanical structure of certain particular bodies, it must also be shown in the general economy of the world and in the constitution of the laws of nature. (DM § 21, translation follows Loemker, 1989, 316.).



Particular “geometrical” reasons must be joined with general metaphysical ideas to allow for proper explanations. Without the PSR and the idea of the pre-established harmony or the principle of interconnectedness, many events can be described by physics, yet not properly explained. As Leibniz also shows in his derivation of the formula for living force (f = mv2, e.g. in his Animadversiones), without the PSR and the correlated idea of the equipollence of cause and effect, we would end up with the Cartesian formula of f = mv and thereby very different phenomena in cases such as the lever.
In Leibniz’s works from the Discourse on Metaphysics to the Monadology it is the simple substance or monad that expresses, at any given time, the entire universe in its past, present, and future. However, as Stan (2019) emphasizes, Du Châtelet does not speak of the perceptions of soul-like substances here, but rather of physical beings. After all, she is looking for the foundations of physics, not for the foundations of general metaphysics, as Leibniz does. But the point is nonetheless the same: the “geometrical” succession of reasons, all connected by logical necessity, does not suffice to properly explain the reasons behind the course of events. We also need the relevant metaphysical principles (e.g. the PSR and its subsequent principles) to see why reasons connect to each other in their particular ways and we need to assume certain metaphysical ideas about the “initial” state of the universe or its boundary conditions (for Leibniz, the harmonious arrangement of substances by the creator). These ideas are echoed in Du Châtelet’s text through her take on the PSR, the principle of interconnectedness, and her rather modest take on universal harmony: the ultimate reason for the interconnectedness of all beings lies in God, who has arranged all entities according to his greatest wisdom and thus that they “tend more or less harmoniously to a general end” (Inst1740eZ 2.26). If this holds for simple beings as well as for physical bodies that “result” from clusters of simple beings, then we can see that the successful initiation of a motion by one simple being would “more or less” corresponds to the absence of any physical impediment against such motion.
One more argument should be discussed. As Stan (2019) insists, Du Châtelet’s simple beings are not mind-like substances. On the one hand, this can be seen as a concession to Wolffian metaphysics. But on the other hand, she is writing a book about the foundations of physics. Few books on this topic touch on metaphysical speculations about the nature of the soul or the subject—neither Newton nor Leibniz nor Kant write about perceptions in their main treatises on physics and its foundations. Du Châtelet seems to be in good company in this regard. Stan argues: “Her basic substances are ‘elements’ equipped with physical forces, not mind-like unities endowed with analogues of perception. (…) Her bodies are real aggregates exerting transeunt causation, not windowless intentional objects engaged in self-action.” (Stan 2019, 487) Just like Du Châtelet, Leibniz does rarely talk about substances (let alone mind-like substances) in the Theoria Motus, Hypothesis Physica Nova, Specimen Dynamicum, or in his Dynamica. The Institutions is not a text on the metaphysics of substance, like Leibniz’s Monadology, but, as Brading (2019) has argued, mainly occupied with the method of scientific inquiry. The fact that Du Châtelet omits all speculations about the mental capabilities of substances in a text on the foundations of physics does not conclusively prove her rejection of Leibnizian ideas in favor of Wolff’s metaphysics. She explicitly uses Leibniz’s PSR to insist on mechanical explanations in the context of science (Inst1740 1.10). The fact that Du Châtelet’s simple elements are not mind-like can either be seen as an influence of Wolff, or it can be seen as a concession to the specific aims for which she was arguing. Her premature death most probably has prevented her from fully developing her own metaphysical theory, which is hinted at and partially presupposed throughout the Institutions. When we take the Dissertatio into account, her conception of living matter is much closer to Leibniz, since there she does identify the ether and its primordial activity as a principle of life.26 While this still does not account for a full theory of mind-like monads, and while the relation between the ether and primitive force is unclear, she nonetheless shares with Leibniz the idea that there is no purely dead matter in the universe, metaphysically speaking; even if we should treat matter as purely dead matter when we are doing physics.
9.4 Conclusion
Stan’s assessment cited above that “Wolff alone is of help” for understanding Du Châtelet is an exaggeration. Direct references to Leibniz abound in Du Châtelet’s major texts and she is clearly capable of distinguishing between Leibniz’s and Wolff’s ideas, as she acknowledges that she is referring mainly to “Leibniz’s system, which, in his [Wolff’s] hands, took a totally new form.” (Inst1740eZ 7.119; PhilWrit2009, 165) While the lines between Leibniz’s philosophy, Wolff’s philosophy and the so-called “Leibniz-Wolffian school” are blurry at times, and, indeed, while many ideas of Leibniz may have only reached her through Wolff, her account of causation nonetheless strongly resembles those parts of Leibniz’s philosophy that are of relevance to her project of outlining the foundations of physics. Additionally, it also bears some significant differences to his ideas about substances that are not directly entailed in Leibniz’s foundations of science. But one might be  mistaken to take these as mere similarities, as Du Châtelet is quite explicit that she is drawing on Leibniz’s writings as an inspiration. This suggests that we could look for certain systematically connected ideas in Leibniz’s philosophy, such as the understanding of transitive causes as “quasi-causes,” that are not fully spelled out in the Institutions, but which might help us make sense of some ideas that would otherwise remain more difficult to explain on their own terms.27

Abbreviations
	(Diss1739) Du Châtelet, É. 1739. Dissertation sur la nature et la propagation du feu. In Recueil des pièces qui ont remporté le prix de l’Académie royale des Sciences en 1738, ed. Académie royale des Sciences, 85–168. Paris: Imprimerie royale.

	(Diss1744) Du Châtelet, É. 1744. Dissertation sur la nature et la propagation du feu. Paris: Prault fils.

	(Inst1740). Du Châtelet, É. 1740. Institutions de Physique. Paris: Prault fils.

	(Inst1740eZ) Du Châtelet, É. 2009. Selected Philosophical and Scientific Writings, translated by I. Bour and J. Zinsser, edited by J. Zinsser, Chicago & London: The University of Chicago Press, 115–200.

	(Inst1742) Du Châtelet, É. 1742. Institutions physiques de madame la marquise Du Chastellet adressés à M. son fils: Nouvelle édition, corrigée et augmentée considérablement par l'auteur. Amsterdam: Aux dépens de la Compagnie.

	(PhilWrit2009) Du Châtelet, É. Selected Philosophical and Scientific Writings, translated and edited by Judith Zinsser, translated by Isabelle Bour: Chicago & London. The University of Chicago Press.

	For Leibniz’s writings, I use the following abbreviations: A = Gottfried Wilhelm Leibniz: Sämtliche Schriften und Briefe, ed. Deutsche Akademie der Wissenschaften, 1923- (Darmstadt / Berlin: Akademie-Verlag). Cited by series, volume, and page. DM—Discours on Metaphysics. Cited by paragraph. GP—Die philosophischen Schriften, C. I. Gerhardt (ed.) 7 vols, 1875–90. (Berlin: Weidmann; reprint Berlin: Olms, 1960). References include volume and page. GM—Leibnizens mathematische Schriften, C. I. Gerhardt (ed.). 7 vols, 1849–63. (Berlin: A. Asher; reprint Berlin: Olms 1962).


References
	Barber, W. H. (2006). ‘Mme Du Châtelet and Leibnizianism: The genesis of the Institutions de physique.’ In: J. P. Zinsser & J. C. Hayes (Eds.): Émilie Du Châtelet: Rewriting Enlightenment Philosophy and Science. Oxford: Voltaire Foundation, 5–23. (Reprint from: Ibid., in: William H. Barber, et. al. (eds.): The age of the enlightenment: Studies presented to theodore besterman, (pp. 200–222). Edinburgh/London: Oliver and Boyd.

	Bennett, J. (2003). Learning from six philosophers. Volume 1: Descartes, Spinoza, Leibniz. Oxford: Oxford University Press.

	Brading, K. (2019). Émilie Du Châtrelet and the Foundations of Physical Science. London/New York: Routledge.Crossref

	Busche, H. (1997). Leibniz’ Weg ins perspektivische Universum, Hamburg: Meiner.

	De Risi, V. (2007). Geometry and monadology. Leibniz’s analysis situs and philosophy of space. Basel/Boston/Berlin: Springer.

	De Risi, V. (2007). Geometry and monadology. Leibniz’s analysis situs and philosophy of space. Basel: Birkhäuser.

	Droysen, H. (1909). Die Marquise du Châtelet, Voltaire und der Philosoph Christian Wolff. Zeitschrift Für Französische Sprache Und Literatur, 35, 226–248.

	Duchesneau, F. 1994. La dynamique de Leibniz. Paris: Vrin.

	Girau-Geneaux, A. (2001). ‘Mme du Châtelet entre Leibniz et Newton.’ In: de Gandt, F. (ed.): Cirey dans la vie intellectuelle: la réception de Newton en France, 173–86. Oxford: Voltaire Foundation.

	Greenberg, J. (1986). Mathematical physics in eighteenth-century France. In Isis: A Journal of the History of Science, 77, 59–78.

	Hagengruber, R. (Ed.). (2012). Émilie du Châtelet between Leibniz and Newton. Dordrecht: Springer.

	Hagengruber, R. (2012). Émilie du Châtelet between Leibniz and Newton: The transformation of metaphysics. In R. E. Hagengruber (Ed.), Émilie du Châtelet between Leibniz and Newton, 1–60. Dordrecht: Springer.

	Hanoch, B.-Y. (2015). Descartes’ philosophical revolution: A reassessment. Basingstoke: Palgrave Macmillan.

	Hecht, H. (2011). In the Spirit of Leibniz – Two Approaches from 1742. In: Hagengruber, R. (ed.): Émilie du Châtelet between Leibniz and Newton, 61–76. Dordrecht: Springer.

	Hutton, S. (2004). Émilie du Châtelet’s Institutions de physique as a document in the history of French Newtonianism. In: Cambridge studies in the history and philosophy of science 35, special issue ed. by Scott Mandelbrote, 515–31.

	Iltys, C. (1977). Madame du Châtelet’s metaphysics and mechanics. In: Studies in History and Philosophy of Science, Part A, 8.1, 29–48.

	La Mettrie, J. O. (1747). Histoire naturelle de l’âme. Oxford: Aux depends de l'Auteur.

	Locqueneux, R. (1995). Les Institutions de physique de Madame Du Châtelet, ou un traite de paix entre Descartes, Leibniz et Newton. Revue Du Nord, 77(312), 859–892.

	Lodge, P. (2003). Leibniz on relativity and the motion of bodies. Philosophical Topics, 31(1–2), 277–308.Crossref

	Lodge, P. (2013). The Leibniz-De Volder correspondence. Yale University Press.

	Loemker, L. (1989). Gottfried Wilhelm Leibniz - Philosophical Papers and Letters. Dordrecht: Kluwer (Reprint of the 1956 edition that appeared in two volumes at Chicago University Press).

	Lovejoy, A. (1936). The great chain of being. Cambridge: Cambridge University Press.

	Lyssy, A. (2016). Kausalität und Teleologie bei G. W. Leibniz. Studia Leibnitiana Sonderheft Vol. 48. Stuttgart: Franz Steiner Verlag.

	Newton, I. (1999). The principia: Mathematical principles of natural philosophy: A new translation (I. B. Cohen & A. Whitman, Trans.). Berkeley: University of California Press.

	Reichenberger, A. (2011). Leibniz’s quantity of force: A ‘Heresy’? Émilie du Châtelet’s Institutions in the Context of the Vis Viva Controversy. In: Hagengruber, R. (ed.): Émilie du Châtelet between Leibniz and Newton, 157–172. Dordrecht: Springer.

	Reichenberger, A. (2016). Émilie du Châtelets Institutions Physiques. Über die Rolle von Prinzipien und Hypothesen in der Physik. Dordrecht: Springer.

	Rey, A.-L. (2008). La figure du leibnizianisme dans les “Institutions de physique” In: Kölving, U. & Courcelle O. (Eds.): Émilie Du Châtelet: éclairages et documents nouveaux, 229–240. Ferney-Voltaire: Centre International d’Etude du XVIIIe siècle.

	Shank, J. B. (2008). The Newton wars and the beginning of the French enlightenment. Chicago: University of Chicago Press.Crossref

	Stan, M. (2017). “Newton’s concepts of force among the Leibnizians.” In Boran, E. & Feingold, M. (Eds.), Reading Newton in early modern Europe (pp. 244–289). Leiden: Brill.




Footnotes
1On the persistence of Leibnizianism in Germany see Stan (2017), for example.

 

2I mostly use the translation by Judith Zinsser, PhilWrit2009, 62–103.

 

3Zinsser writes: “Du Châtelet added this comment to her text for this 1744 edition: ‘*It will easily be seen here that the principles of Leibnizian philosophy underlie this statement.’ She added the asterisk and the reference to Leibniz to indicate her continued adherence to Leibniz’s ideas on matter.” For a corresponding passage, see for example a letter from Leibniz to de Volder: “But, accurately speaking, matter is not composed of constitutive unities, rather it results from them, since matter or extended mass is nothing but a phenomenon founded in things, like the rainbow or the perihelion. And there is no reality in anything except the reality of unities, and so phenomena can always be divided into lesser phenomena that could appear to other more subtle animals, and the smallest phenomena will never be reached. By contrast, substantial unities are not parts, but the foundations of the phenomena.” Letter to de Volder, 30. June 1704, in: GP II, 268. English translation follows Lodge (2013), 303.   

 

4See Institutions, Chap. 3, “Of Essence, Attributes, and Modes,” of the Institutions for her explanation. By “properties” Du Châtelet means primary constituent aspects of a being; “modes,” then, are secondary manifestations or characteristics.

 

5“Le Feu n’est point la cause de l’élasticité […]. Il la détruit dans l’air & dans tous les corps.” (Diss1744, II, chap VIII).

 

6It should be noted, however, that Du Châtelet rather argues that fire is “perpetually antagonistic” to gravity, as it rises away from the center of gravity (Diss1744, II, chap. VII; PhilWrit2009, 80), so the similarities must not be exaggerated too much.

 

7This alone would give rise to doubts concerning Hartmut Hecht’s claim that “her work (in the Institutions) is still a mere [!] interpretation of Leibniz’ thoughts.” Hecht (2012), 68.

 

8Fifth letter to Clarke, 18. August 1716, GP VII, 396 f.

 

9The vacuum should here be understood as the absence of hard bodies, not as absolutely empty space, since all space is filled out by fire or ether.

 

10On mathematical physics in 17th-century France see, for example, Greenberg (1986) and Shank (2008).

 

11For a different and more historical perspective on Leibnizian and Newtonian themes in the Institutions, see for example Iltis (1977), Locqueneux (1995) or Hagengruber (ed.) (2012). A more comprehensive take on Leibnizian and Newtonian forces in the Institutions can be found in Reichenberger (2011).

 

12In the Principia (1999, 414), we read that “a fuller explanation will be given of how to determine true motions from their causes, effects, and apparent differences, and, conversely, of how to determine from motions, whether true or apparent, their causes and effects. For this was the purpose for which I composed the following treatise.”.

 

13This relates to a complicated question concerning the spatial situatedness of simple substances or monads in Leibniz. They either aggregate into composed and extended bodies like bricks can form a house, and they are therefore spatially situated within the bodies themselves; or simple substances cannot be conceived as situated within space at all, since space exists only within the realm of perceptions of the substances themselves. Du Châtelet, just like Kant, Boscovich and other contemporaries, probably would have assumed that Leibniz held on to the former position, while many modern scholars rather attribute the second position to Leibniz. See, for example, De Risi (2007) and Lyssy (2016), esp. part III and V.

 

14For example, he argues that even in collision, which is the paradigmatic case for all mechanical causation, even the apparent passion of a body “is spontaneous or arises from an internal force, though upon an external occasion.” GM VI, 251; Loemker (1989, 448). The occasion, however, would not be the proper cause of any change of motion. Since for Leibniz the motion of any two bodies is relative and we can see either of them at rest, the ascription of motion goes along with an ascription of causal efficiency. For example: “Thus in order to say that something is moving, we will require not only that it change its position with respect to other things but also that there be within itself a cause of change, a force, an action.” Animadversiones…, GP IV, 369; Loemker (1989, 393). Emphasis added. For a more comprehensive discussion, see also Lodge (2003).

 

15See, for example Leibniz’s Specimen Dynamicum; for an explanation and interpretation, e.g. Duchesneau (1994).

 

16This idea goes back to the early Leibniz, e.g. in A II, 1, 2nd Edition, 103; or in the Theoria Motus Abstracti, A VI, 2, 265.

 

17I am building here on my own interpretation of Leibniz proposed in Lyssy (2016). The conatus does not require an external stimulus or occasion, but its efficiency will correspond to external stimuli via the pre-established harmony.

 

18It seems to be the case that Du Châtelet assumes that simple beings are in space and time, while De Risi (2007) and I argue that this is not the case for Leibniz’s monads. In this regard, Du Châtelet seems to align more with Wolff.

 

19Consequently, she speaks of an “enchaînement” of consequences (§ 139), echoing Leibniz’s idea of correspondence between the chain of reasons and the chain of causes. Leibniz uses the expressions “series rerum” and “catena rerum” synonymously. Admittedly, this idea of a ‘chain of beings’ is much older, being featured prominently in Cicero’s De Natura Deorum, see also Lovejoy (1936). However, it is Leibniz who emphatically highlights that the chain of causal events corresponds to the chain of reasons and who insists that such a correspondence is a metaphysical assumption necessary for science – an idea that distinctly echoes throughout Du Châtelet’s use of the PSR.

 

20Brading (2019, 38) points out that Du Châtelet’s derivation of the principle of continuity is based on a very different argument than the one we find in Leibniz.

 

21See also Bennett (2003, vol. I, 99), and Lyssy (2016), part IV and V.

 

22Another example: “One created being is more perfect than another if one finds in it that which will supply a reason a priori for what happens in the other. And it is because of this that it is said to act upon the other.” Monadology, § 50; Loemker (1989, 648), my emphasis.

 

23“Ainsi, si l'on veut que le mouvement se fasse avec raison suffisante, c'est-à-dire, qu'il soit possible, il faut admettre dans les Corps cette force résistante, ou force passive, sans quoi on ne pourroit jamais déterminer quelle force seroit nécessaire pour faire un effet donné.” (Inst1740 8.142, my emphasis.) – Reichenberger (2011, 163) points out that in her discussion of Newton’s impressed forces, Du Châtelet carefully avoids talking about forces being impressed on bodies from the outside.

 

24“[…] ce ne sont que des Phénomenes qui resultent de la confusion, qui régne dans nos organes, & dans nos perceptions.” (Inst1740 8.152).

 

25Du Châtelet agrees with Leibniz that any science of motion, as proposed by Newton’s rational mechanics, would require a solid metaphysical foundation: “Je suis persuade que la physique ne peut se passer de métaphysique, sur laquelle elle est fondée, j’ai voulu donne une idée de la métaphysique de M. Leibniz que j’avoue être la seule qui m’ait satisfaite quoiqu’il me reste encore bien des doutes.” Letter to Frederic II, 25 April 1740 (LettB II, 13) We can take such an assessment as directed against Newton, who was understood as trying to explain phenomena geometrically.

 

26This is how her theory of fire is received by her correspondent La Mettrie, for example, who asks rhetorically whether she had not confirmed with her Dissertatio that “pour élever la matière à la faculté de sentir, que pour la faire végéter; il ne donne d’autre principe que l’Ether, ou le feu”? La Mettrie, Julian Offray (1747): Histoire naturelle de l’âme, 7. Cited after Hagengruber (2012, 49).

 

27I’d like to thank Joseph Carew for helpful comments and corrections.
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Abstract
The contribution deals primarily with Émilie du Châtelet’s theses on nature and the properties of light as formulated in “Chapitre 2e” of her long-lost “Essai sur l'optique.” Émilie du Châtelet’s reflections are thereby traced against the background of the critical reception of Newton’s optics, a critique that can be found, for example, in Nicolas Malebranche, Christian Wolff, Johann Jakob Scheuchzer or in Johann I and Johann II Bernoulli.
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The paper deals with some of the main theses of Émilie Du Châtelet on the nature and the properties of light that she has formulated mainly in her long-missing Essai sur l’optique. Du Châtelet's presentation of the Newtonian concepts of optics will be examined against the background of the critical reception of Newton's ideas, e.g. by Nicolas Malebranche, Christian Wolff, Johann Jakob Scheuchzer or especially by the members of the circle of Basel mathematicians like Johann I and II Bernoulli or Leonhard Euler.
History of science is not a linear process. A new discovery emerging from the head of a researcher is no singularity, becoming valid once and for all and outdating everything that has been said so far. If history would proceed like this, the researcher would be reduced to an individual figure, whose findings are isolated from their historical context and are not embedded in the general state of the discipline in his time. Such a view overlooks both the ever-existing connection of the researcher with the past history of his discipline and his inevitable involvement in the errors of his own time. History of science as a complex process of paths, deviations and aberrations of thought would be reduced to the depiction of a triumphant march of great minds from one discovery to an even better, a march that ultimately ends in our present time, which consequently has to be regarded possessing the best scientific insights of all times. Without having to worry about any historical context our time would then judge the value or lack of value of past models of thought. Such a widespread simplification of historical processes can only be counteracted by using individual examples to demonstrate the complexity of gaining scientific knowledge in the past. Our paper focuses therefore on some historical attempts to explain the nature of light and optical phenomena, attempts especially those of Du Châtelet in her Essai sur l'optique1 and those of Johann II Bernoulli in his Recherches physiques et géometriques sur la question: Comment se fait la propagation de la lumière (Bernoulli, 1752).
When Du Châtelet dealt with the phenomena of optics, two different traditions faced each other trying to explain the nature of light and its properties.2 One tradition saw light as an outflow of material particles emitted by the light source and propagating through the space to the objects or to our eye. We call it the emission tradition. Within this tradition, light is conceived as a substance of its own character. The other main tradition assumes that a light source first acts on a potentially transparent medium that is present everywhere in the space, which then becomes actually transparent and thus creates light. Within this tradition, light is perceived not as a substance of its own but as a stimulated excitation of the medium. We therefore call this tradition the medium tradition. Approaches to both traditions can be found already in antiquity. The atomists Leucippus, Epicurus or Lucretius, for example, stand at the beginning of the emission tradition. The medium tradition begins with Aristotle as the main representative. In both traditions, the naturalists have developed their own specific conceptions of both the process of seeing and the origin of colours, conceptions some of which are mutually exclusive and some of which complement each other.
Those different views of the nature of light starting in antiquity and only sketched here have survived until the antagonistic considerations on light of the seventeenth and eighteenth centuries. There too, we meet representatives of the emission tradition as well as representatives of the medium tradition. However, a closer look at their respective concepts reveals that we can’t draw a sharp dividing line between the two points of view. Each concept usually contains components of the other's view, and emission concept and medium concept are transformed at the same time in one way or another by the insights of then-modern scientists. From the end of the seventeenth to the middle of the eighteenth century, therefore, controversies, as well as attempts of a synthesis between the emission and medium traditions, dominate scientific discussions about the nature of light and the fundamentals of optics.
Usually, René Descartes is regarded as a prominent representative of the medium tradition. Descartes has distinguished between three kinds of matter, which differ in their size and their state of movement (Descartes, Principia. In: Oeuvres, vol. 8.1, 108–1169). The “first element” consists of very small and most moving particles, which are the basic components of the sun and the stars. The “second element” consists of particles, which are larger and less mobile. They surround the sun in vortices and move the planets along their orbits (Aiton, 1972). The space between the particles of the second element is filled by particles of the first element. Both kinds of particles form the so-called “etherious” matter. Finally, the “third element” consists of the largest and slowest particles that form the earthly matter. For Descartes, the heavenly matter in the solar vortex produces the sunlight because of its centrifugal tendency to move (“conatus”). Between the vortices of the second element then an exchange of particles of the first element takes place, whereby these particles leave the ecliptic flowing back to the centre of the sun via its poles. Thereby they create a pressure, which proceeds directly throughout the heavenly matter. This pressure spreads straight ahead towards all sides and affects the ether particles of the medium creating translation as well as rotation of ether particles within a light beam. At first, the particles rotate at a speed equal to that of their translational movement. Particles at the border of a beam, i.e. in shadow, do not rotate at all. For Descartes, colours are generated by the rotating particles in the beam at the edges of the beam, which force the resting particles at the edges to rotate in different directions. The fastest rotating particles produce the colour red; the slowest rotating particles produce the colour blue (cf. Principia. In: Descartes 1973, vol. VIII–1, 108–116; Dioptrique. In: Descartes, 1973, vol. VI, 89–92; Météores. In: Descartes, 1973, vol. VI, 331–335). Summarizing the theory of Descartes there is only one simple and homogeneous light that does not contain any colours. Colours come up only by mechanical interaction of light and darkness, where their respective parts determine the rotation speed of ether particles and thus the colours of light. With these considerations, Descartes regards himself embedded in the Aristotelian tradition but having rationalized the ideas of the classical medium tradition by a mechanical model based on the findings of modern science of his time.
However, Descartes’ basic assumptions gave rise to many new problems. On the one side Descartes was able to describe the phenomena of geometric optics correctly, but on the other side he was not able to explain their causes adequately. He therefore had to make some ad hoc additions and modifications to his concept now and then. This did not remain hidden to the contemporaries and challenged them to new, but mostly unsatisfactory attempts too. Towards the end of the seventeenth century and even more at the beginning of the eighteenth century, especially after Newton's Opticks has appeared (Newton, 1704), Descartes’ theory of light was placed within the framework of the outdated Aristotelian medium tradition. So for exemple Du Châtelet could write in her Essai sur l'optique:“Descartes was the first who dared to reverse this ideas [of Aristotle], but it seemed that he has destroyed the world of Aristotle only in order to have the pleasure to create another one out of it. He thus created the light, and assured that it was composed by little balls, which were everywhere and which only had to be pressed in order to give us the sensation of light and had to be turned around or even had a tendency to turn around in order to let us see the colours.”3




Then she closes:“The explication of the nature of light which Descartes gave was neither more true nor better proved than the “action of the transparency” of Aristotle, which he substituted by it and we are forced to admit that the only advantage men have taken from the works of Descartes even when he was a very great man was to learn to deceive oneself by method.”4




When in 1671 Isaac Newton's letter on A New Theory about Light and Colours was read in the Royal Society and then was made generally available in the Philosophical Transactions (Newton, 1672) this new theory at once was regarded as the most important counter-proposal against Descartes. Newton’s theory mainly attempted an explanation of the origin of colours in confrontation to the traditional medium theory. By his experiments, Newton believed to have shown that colours do not arise as modifications of homogeneous light in contact with objects. He was convinced that his experiments have demonstrated that colours are already comprised in the white light. Because of their different refractibility, the different light components are refracted in different angles in the prism and thus the white light is decomposed into a spectrum of pure colours. Newton at this time was mainly interested in the quantitative description of the spectrum. Only towards the end of his letter, we find some reflections on the nature of light. Although Newton stood outside the Cartesian concept of colour as a mere modification of pure light by mixing light and darkness, the question whether light consists of material particles emitted by the light source or whether it is the result of movements between the particles in a medium remained unanswered. Thus, the Newtonian concept of colours in 1672 lacked a physical explanation on a mechanical basis, which was critically noted by Christiaan Huygens, for example.5 Critical reservations, e.g. from Edmé Mariotte (Mariotte, 1681), about Newton's experimental findings followed.
The critical period for Newton's thoughts of the phenomena of light only ended with the publication of his English-language Opticks (Newton, 1704) and its Latin versions (Newton, 1706, 1719, 1721). In his opus magnum, the Philosophiae naturalis principia mathematica, Newton first had described mathematically the refraction under the hypothetical assumption of a remotely affecting attraction between light and matter (Newton, 1687, Book I, Sect. XIV, Scholium to prop. XCVI, 225–226). Newton, at the latest in his Optice of 1706 with their “Queries,” had tried to show the existence of such a force as experimentally proved. In the third edition of his Optice of 1721 he then finally tried to explain this attractive force acting on the light as a result of the variable pressure of the ether on the light particles. He thus thought to have achieved a breakthrough to a more or less consistent emission theory.
Excerpts from Newton's Opticks had been read and discussed several times in the Paris Academy of Sciences and his experiments were successfully repeated in front of French scholars in England or France. The publication of the French translations of Newton's Opticks (Newton, 1720, 1722) showed that Newton's theory of colour finally was accepted in France.6 Despite this, Newton's assumption of an attraction of the bodies to the light particles as a distant force was regarded sceptically. The results of Newton's undisputed experiments should therefore be anchored physically by detecting the causes of optical phenomena within the framework of the still powerful medium tradition. There of course was no room for an attraction between bodies at a distance. The causes of the phenomena of optics should be attributed only to near-reacting forces, which, through direct contact, i.e. pressure and impact, acted via a medium into the distance.
A first important attempt to a post-Cartesian theory of light was made by Nicolas Malebranche (Malebranche, 1699). The author explained his theory then explicitly in a new edition of his De la Recherche de verité (Malebranche, 1712).7 In contrast to Descartes, Malebranche no longer regarded ether particles as hard rotating particles. Rather, he replaced them by small vortices consisting of a kind of liquid and extremely mobile matter. Due to centrifugal forces of these rotating vortices, ether forms an elastic medium with constant pressure. The movement of the fast particles in the light source now causes a disturbance pressure equilibrium in the medium. The movement thus produces vibrations of pressure, which continue through the ether. Our eyes perceive these vibrations as light. The speed of the vibrations would be responsible for the strength, their frequency for the colour of light. By these assumptions, Malebranche believed that he had finally given a physical justification for Newtonian optics and thus had closed the gaps in Newton's own attempts formulated at best hypothetically. In a letter from 1707 written to Father Bertrand he formulated this in the following way:“Even though Mr. Newton not at all is a physicist, his book is very interesting and useful for those who have good principles of physics he is by the way an excellent geometer. All what I think of the properties of light matches to all his experiments.”8




For Malebranche Newton's experiments had been feasible without recourse to his hypotheses. Malebranche as a philosopher therefore has seen it as his task to provide the experimental physicist Newton with a meta-physical, that means an explanation of the causes of the phenomena of light in terms of the philosophy of nature, and this was only possible for him within the framework of the medium tradition using the laws of Descartes mechanics. Fontenelle in his Eloge of Malebranche therefore praises him as a Cartesian who has improved and completed the original ideas of Descartes writing:“[The system of Malebranche] is that of a reformed Descartes and nevertheless different. It is based on an idea that was quite familiar to this great inventor, and which he has not pushed forward as far as he should have done.”9




A similar situation in the reception of Newton's optics can be found in Germany. In contrast to France, Germany still showed a marked reluctance to investigate the causes of the phenomena of light. In 1704, Leibniz declared in an unpublished manuscript that he was prepared to accept Newton's theory of colour provisionally despite Mariotte's objections. However, he demanded that the experiments should be carefully repeated (Leibniz, 1906, 106). In 1706, Christian Wolff discussed the Opticks of Newton (Newton, 1704) objectively and in detail in the Leipzig Acta Eruditorum (Wolff, 1704). Wolff's Anfangs-Gründe aller mathematischen Wiessenschaften, an introduction to physics in German language, then also deals in detail with Newton's theory of colours (Wolff, 1710). Almost at the same time, the second edition of Johann Jakob Scheuchzer's Physica appeared (Scheuchzer, 1711), which presented the medium theories of Aristotle and Descartes as already outdated. Now Newton's theory of colour, which Scheuchzer had not mentioned in the first two editions of his Physica, is treated in detail. Scheuchzer was so enthusiastic about Newton's work that in the chapter “Von dem Liecht und Farben nach Herr Nevvtons Meynung” he wrote:“[that Newton's Optice from 1706] … rightly can be seen as a masterpiece of the human mind, and in such a dark and heavy matter as is the present one, gives so much light that we only now begin to open our eyes.”10




All this shows how indisputable Newton's theory of colours was back then.
It is remarkable however, that both Wolff and Scheuchzer acknowledge and accept Newton's theory of colour with full praise, but show great restraint with regard to his remarks on the nature of light. In his review of Newton’s Opticks, for example, Wolff writes that Newton in his theory of light and colours had explained the properties of light “non per hypothesis, sed per rationes et experimenta” (Wolff 1706, 59). And Scheuchzer in his Mathematical Encyclopedia of 1716 wrote:“In my Elements of Optics I have made it to my business to prove everything exactly by geometrical reasons which fairly will happen in mathematics. Because if you just mention a few natural causes of vision, then you will not have mathematical knowledge, but only a philosophical one.”11




Johann I Bernoulli had even warned Scheuchzer that his Physica was getting too close to Newton.12 The Newtonian physics, like that of Descartes, would be ingeniously composed, but also did not deserve absolute praise. Apart from the fact that Newton would not treat it systematically, it would be rather purely mathematical and based entirely on hypotheses, which Newton did not care about checking. In addition, Newton’s methods of explanation would be so abstract and incomprehensible that even the most capable mathematicians would be plunged into ambiguity if they would not free themselves from the Newtonian calculation methods. Johann I Bernoulli advised therefore Scheuchzer to strike a balance between Descartes and Newton, i.e. to adopt and adapt only the praiseworthy aspects of both, namely the comprehensibility, clarity and systematics of Descartes and the solidity, the depth and the precise observance of the mechanical laws of Newton.
Scheuchzer in his investigation of the causes of optics of 1711 did not carry out the above quoted suggestion of Johann I Bernoulli for steering a middle course between Descartes and Newton. This project was realized not until many years later in the Bernoulli circle of Basel. In 1736, Johann I Bernoulli's son, Johann II, submitted an article entitled Recherches physiques et géometriques sur la question: Comment se fait la propagation de la lumière to the annual competition of the Académie de sciences in Paris (Bernoulli, 1752). As the adjective “physique” in the title shows, that the article not only aimed to provide a mathematical description of light propagation, but that it also aimed to present a new theory on the nature of light and colours.
Like Malebranche, the author proceeds from a space filled with fine vortices, which due to their centrifugal force constitute the elasticity of the ether. Now the author assumes, however, that between these mini-vortices are extremely small and hard particles of different sizes (Bernoulli, 1752, § XXIV). These small particles are at rest, as long as the pressure of ether onto them is the same from all sides. If a light source disturbs this pressure first the mini-vortices near the source are compressed. They then expand again because of their elasticity and disturb the light particles nearby. Thus the light particles are brought out of their resting position, into which they return and around which they begin to vibrate. The changes of pressure of the vortices and the changes in the position of the light particles then propagate throughout the space, whereby the ether matter is pushed out of the spaces between the light particles. The result is a series of oscillating light particles, which the author calls “fibre lumineuse” (Bernoulli, 1752, § XXVIII). Since only light particles of the same size as the first particle can vibrate in a kind of resonance with it, light particles of different sizes are pushed to the side. The particles of the same size are arranged one after the other in a straight line then form the light beam. For Johann II Bernoulli thus light is transmitted from the source to the target by the longitudinal oscillations of the “fibres lumineuses” that means by disturbance of the medium without transporting matter. The author explains the splitting of the white light beam into a coloured Newtonian spectrum by imagining the white beam as a bundle of homogeneous “fibres” in which the disturbance propagates at different speeds. On this basis and in reference to a work of his father Johann I Bernoulli (Bernoulli, 1701), the author then also explains the phenomena of reflection, refraction and or the so-called Newtonian rings.
With his ideas in the price winning paper from 1736, the author stands entirely in the tradition of Cartesian physics, which only permits effects through direct pressure or impact and rejects the idea of distant effects between the bodies in an empty space.13 We find such a refusal of long-distance forces also at Johann I Bernoulli throughout his life. Additionally, he always tried to explain the phenomena of gravity on a mechanical basis. The 1736 paper had been submitted to the Paris Academy under the name of Johann II Bernoulli. But its refined basic ideas and the mathematical elaboration carried out with great care indicate in astonishing manner the handwriting of Johann II Bernoulli’s father. Johann I Bernoulli himself confirms our suspicion that perhaps he had been the “spiritus rector” and even the actual author of this treatise. In a letter from 1735 to Pierre Louis Moreau de Maupertuis he writes:“It is true that I have sent a piece to M. de Fontenelle, but if it succeeds it will bear the name of my son Jean in order that his name and his person become known in the world. I have no doubt that you will have the possibility to read this piece and make me the pleasure to communicate your opinion; you can dare to do this, because you are not member of the commission and this will not cause any damage to somebody all the more I shall preserve the secret. The author of the piece has used all application in composing it and he is flattering himself that one will find there details well demonstrated, which distinguish his method of explaining the propagation of light from all those others have used up to now.”14




Whether by Bernoulli father or son, this publication on the nature of light stands entirely in the medium tradition of its time and is opposed to the Newtonian attempts to explain it.
Where do we now have to arrange Du Châtelet's Essai sur l’ optique in the historical context of the various contemporary attempts to determine the physical foundations of optics? Du Châtelet probably became acquainted with Newton's optics by the French translation of his work published by Pierre Coste (Newton, 1720). She was so enthusiastic about the reading that she wrote to Maupertuis in 1739:“I almost know by heart the optique of Mr. Newton and I confess to you that I don’t believe that one can cast doubt on his experiments concerning the refrangibility. They are those which he has made with the greatest accuracy.”15




As a result, Du Châtelet had carried out herself some of Newton's experiments on the formation of colours by refraction of white light in the prism. At that time, she probably has started to summarize Newton’s ideas in an essay. She hereby intended to follow totally Isaac Newton's thoughts, as she writes at the beginning of her Essai sur l’optique:“All parts of physics owe a lot to Mr. Newton, but there is no part which he has more spread out than optics, and we can say that he has created and brought to perfection that part of this science of which colours are the objects. … So I dare to say, that anybody who would explain the nature of light and of colours without acting in agreement with Mr. Newton can only deceive himself; and the more we want to deepen the causes of opacity and transparency the more we have to study the treatise of optics of this great man.”16




Accordingly, in the first chapter of her Essai, she rejects the theories on light outlined in the context of the medium tradition of Aristotle, Descartes and the Cartesians. In the second chapter, she then turns her attention to the phenomena of reflection and refraction of light. The basis of their explanatory attempts is the assumption that light consists of material particles emitted by a light source. When approaching a body, an attractive force of the body influences these particles and, depending on the situation, causes reflection or refraction of the light beam. Du Châtelet seems to speak here totally in the sense of Newton. But we have to realize that Newton had formulated his explanations in his Optique not as facts but as questions (“queries”). For example, in “Question I” he asks (Newton, 1720, 474): "Do not Bodies act, at a certain distance, upon the Light; and by their action do they not bend its Rays; and (all things being equal) is not this action stronger, as the distance is less ?"17 Du Châtelet, in contrast to the master, does not ask a question but makes a statement writing without any question mark, holding that « Les corps agissent sur la lumiere», “the bodies act on the light, then they force it to take a new path in the refraction, and in the reflection and that they make it lose its motion, by absorbing it in their substance” (OptMsB, Chap. 2, N° 6, 7)18: Newton's questions, even formulated as if he already knows the answer and only hopes for confirmation, become statements in Du Châtelet's case. Especially the existence of an interaction between bodies and light is a fact for her, At least being aware that she cannot find out the nature of this “attraction” of body and light, she writes at the beginning of “Chap. I”: “If I would examine the nature of light here, I would step out of the borders of my subject.” (OptMsB, Chaps. 1 and 3).19 Nevertheless, in her “Chap. 2” she is referring again and again to the existence of an attraction between light and matter, for: “It is impossible if we consider with attention all the effects not to admit the attraction between bodies and light.” (OptMsB, Chap. 2, N° 6, 8).20

Du Châtelet also sees an analogy between the general gravitational force in masses and the attraction force between matter and light. The former decreases with the reciprocal square of the distance of the bodies whereas the attraction between light and matter according to her could easily satisfy another law. Ultimately, the causes whether the body is in direct contact with the light particles, i.e. through impact, or whether the special attraction force proposed by Newton is involved does not matter. With both different forces, different phenomena can be described scientifically, however “the principle of this two effects is hidden to us.”21

With her theses on optics Du Châtelet stands in a line with other followers of Newton, in particular with Willem Jacob ‘sGravesande (‘sGravesande, 1720/1721; ‘sGravesande, 1728), and Pieter van Musschenbroek (Musschenbroek, 1734). These scientists also had attempted to describe the phenomena of optics based on Newton's “queries” with the help of an emission theory and the assumption of a universal attraction force. On the other hand, Malebranche, Wolff, Scheuchzer and in particular the two Bernoulli father and son rejected the assumption of such long-distance forces in empty space, although they have adopted Newton's theory of colours as being based on undisputed experiments. Du Châtelet shows her closeness to the Newtonians, for example, by some remarks in her Institutions de physique of 1740, which she has drafted almost simultaneously with her Essai22:“The phenomena which I will present to you here … are according to the Newtonians caused by the attraction which each body is executing to each other one. This attraction is according to them a property given to matter by God.”23




As well as:“The refraction and even the reflexion of light are under certain circumstancies depending from this attraction too.”24




In her Institutions de physique Du Châtelet even mentions a possible law of this attraction force. According to her, it would differ from that of the gravitation, decreasing not with the inverse square, but in contrast with the inverse cube of distance (Inst1740). From a medium path between Descartes and Newton we can't find anything in Du Châtelet's Essai sur l’optique. The ideas in her Essai and then in her Institutions de physique too are miles away from the concepts, e.g. of Malebranche and the two Bernoulli, whose theory of light similarly avoids all long-distance effects within the framework of the medium tradition.
Let us now try to put ourselves in the position of Johann II Bernoulli to whom Du Châtelet had handed over a copy of her Essai sur l’ optique for evaluation when Bernoulli had visited her at Cirey in 173925 and whom she had regarded as her “Criterium de la verité”.26 According to what we have said about the Bernoullian theory of light, we can imagine what Bernoulli's reaction may have been after he had studied Du Châtelet's Essai. Johann II Bernoulli will certainly have congratulated his host on her presentation of the Newtonian theory of colours and the related experiments. Otherwise, Johann II Bernoulli will have regarded Du Châtelet's attempts to explain the phenomena by the hypothesis of a special attraction between light and matter as skeptical as those of Newton. For young Bernoulli and for his father, the attraction between light and matter postulated by Newton and Du Châtelet must have been just as mysterious and therefore unacceptable as the general gravitational force between masses. The Bernoulli preferred—still entirely in the Cartesian medium tradition—models that enabled a description and an explanation of the phenomena by means of contemporary mechanics, which only allowed for near-reaction forces that directly affected material particles via pressure and impact in a medium filling the whole space. For Bernoulli neither Newton's query “Les corps agissent-ils sur les corps en eloignement?” nor the direct statement of Du Châtelet “Les corps agissent sur la lumiere en eloignement” were valid. It then seems not astonishing to us that Leonhard Euler, the most ingenious disciple of Johann I Bernoulli, has rejected Newton’s basic hypotheses concerning the nature of light in his Nova theoria lucis (Euler, 1746) developing an own theory introducing vibrating particles in a medium in analogy to sound. He published this sharp alternative draft against the Newtonians at a time when most of the Newtonian ideas of colours already had been accepted in the scientific community, namely in 1746.27

Young Bernoulli’s letter to Du Châtelet with his evaluation of her Essai unfortunately seems to be lost. We know of the existence of this letter by Du Châtelet’s thank-you letter from August 3, 173828 (LettB1958I 375). Émilie Du Châtelet later did not publish her Essai sur l'optique. It was already Goethe, who has observed that Du Châtelet did not give a theory of colours in her Institutions de physique of 1742 (Goethe, 1858, Bd. 39, 322) although she had studied optics with great accuracy. For him, Du Châtelet had hoped that her friend Voltaire would revert to her studies when writing his Elemens de la philosophie de Newton. Thus Goethe supposed, she did not consider it appropriate to publish her own ideas on optics in competition with Voltaire's publication.29 Another reason for Du Châtelet to set aside a publication perhaps have been the critical remarks of Johann II Bernoulli and later of Leonhard Euler on the Newtonian concepts of optics. But as long as we do not know the content of Johann II Bernoulli's letter with his expert “avis” on her text, it is only an assumption that critical remarks from the Basel circle have been the reason why Du Châtelet did not publish her Essai. However, as we can see from her Institutions de physique, Du Châtelet in spite of not speaking there on colours did not give up all her occupations with optics, but at least has tried to explain the basic phenomena as reflection or refraction with reference to their dissemination by other Newtonians.
It was only the next generation of the scientific community that has accepted Newton’s concept of gravitation as a force acting in distance regarding it as a useful hypothesis for describing many phenomena hitherto not to be calculated. Even Daniel Bernoulli in 1762 wrote to his former pupil Count Samuel Teleki:“The property of gravity being inverse proportional to the squares of the distances do not belong only to the system of earth, but to all celestial bodies: it is a secure truth which all phenomena do approve and prove with full evidence, but it was impossible to see it a priori. The true philosophers never will attempt to prove that property that belongs more to the area of responsibility of metaphysics than of that of mathematics.”30




By this intuitive understanding of gravitation as a pure hypothesis for researching natural phenomena all investigation for a mechanical explanation of the nature of gravity and of light has come to an end. Even Leonhard Euler, always being adherent to his own “New theory of light” embedded entirely within the traditional frame of a post-Cartesian medium theory, was open for new hypotheses in physics, if they would be useful for better explanations of a larger number of natural phenomena as he wrote to Du Châtelet.31 We do not know, how Du Châtelet would have reacted to a development of optics away from a pure Newtonian understanding. However, I am convinced that her flexibility would have enabled her to adjust her Newtonian convictions to new concepts and hypotheses of optics and natural science.
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Footnotes
1Du Châtelet’s Essai sur l’optique (OptMsB) seemed to be lost with exception of a manuscript copy of its fourth chapter preserved together with Voltaire’s library in St. Petersburg. In 2006, I have discovered a manuscript with the complete text in the University library of Basel (Ms L Ia 755, fo. 230–265, see Nagel 2011). My following remarks refer always to the text of this Basel copy. A normalized version of this text edited by Bryce Gesell, Andrew Janiak and me is already available in the net (Opt2017). Some years ago two other manuscripts of Du Châtelet’s Essai have be found. But, up to 2017 it was unclear where these copies are preserved and who are the proprietors.

 

2The following remarks use the historical information found in: Aiton (1972), Fellmann (1983), Cantor (1983), Home (1988) and Hakfoort (1995).

 

3“Descartes osa le premier renverser ces idées [d’Aristote], mais il sembloit qu'il ne detruisit le monde d'Aristote que pour avoir le plaisir d'en créer un. Il crea donc la lumiere, et assura qu'elle etoit composée de petittes boulles qui etoient partout, et qui n'avoient qu'a estre pressées, pour nous donner le sentiment de lumiere, et a tournoyer, ou mesme avoir une tendance, au tournoiement, pour nous faire voir les couleurs.” (OptMsB, Chaps. 1 and 4).

 

4“L'explication que Descartes donnoit de la nature de la lumiere, n'etoit donc ny plus vraye ny mieux prouvée, que 'l'acte du transparent' d'Aristote, auquel il la substituoit, et on est forcé d'avoüer, que le seul profit que les hommes ayent tiré des ouvrages de Descartes, tout grand homme qu'il etoit, c'est d'apprendre à se tromper avec methode.” (OptMsB, Chaps. 1 and 5).

 

5Huygens has criticized that Newton has not shown how to explain the difference of colours by a “physique mechanique” (cf. Newton, 1959, 205–207).

 

6The difficult and long winded history of the introduction of Newton's physics in France is documented by Brunet, 1931.

 

7A precise summary of Malebranche's theory of optics gives (Hakfoort, 1995, 56–60).

 

8“Quoique Mr. Newton ne soit point physicien, son livre est tres curieux et tres utile à ceux qui ont de bons principes de physique, il est d’ailleurs excellent géomètre. Tout ce que je pense des proprietez de la lumiere s’ajuste à toutes ses experiences.” (Malebranche, 1962–1991, t. 19, 771–772).

 

9“[Le système de Malebranche] c'est celui de Descartes réformé, et cependant fort différent. Il roule sur une idée qui a été très-familière à ce grand Inventeur, et qu'il n'a pas poussée aussi loin qu'il aurait dû." (Fontenelle, 1715, 109).

 

10[dass Newtons Optice] “… mit recht kann angesehen werden, als ein Meisterstuck des menschlichen Verstandes, und in einer so dunklen und schweren Sach, wie die gegenwertige ist, so vil Liecht gibet, das wir erst jetzt anfangen die Augen aufthun.” (Scheuchzer, 1711, 107).

 

11“In meinen Element[is] Opticae habe ich mir angelegen seyn lassen alles genau aus Geometrischen Gründen zu erweisen welches billich in der Mathematick geschehen sol. Denn wenn man bloss einige natürliche Ursachen von dem Sehen anführet, so hat man keine Mathematische Erkänntnis, sondern nur eine Philosophische.” (Wolff, 1716, column 984).

 

12Johann I Bernoulli to J.J. Scheuchzer, Basel, July 30, 1710 (Zentralbibliothek Zürich, Ms H 318, 19–22). Text online in Basler Edition der Bernoulli-Briefwechsel: https://​aleph.​unibas.​ch/​F/​?​local_​base=​DSV05&​con_​lng=​GER&​func=​find-b&​find_​code=​SYS&​request=​000057183.

 

13Pierre Brunet was one of the first to give an account of Johann II Bernoullis essay. He underlines there the Cartesianism of this text and calls Bernoulli a follower of Malebranche writing: "… la dissertation de Jean Bernoulli (le fils), qui réunit les suffrages des académiciens, bien loin d'être directement inspirée de Newton manifestait une préférence nettement marquée de son auteur, sinon pour Descartes, de moins pour Malebranche." (Brunet, 1931, 309–310).

 

14“Il est vrai que j'ai envoié une piece à M.r De Fontenelle mais si elle reussit elle portera le nom de mon fils Jean afin que son nom et sa personne devienne aussi connu dans le monde. Je ne doute pas que vous n'ayés ocasion de lire cette piece au quel cas vous me ferés plaisir de m'en dire votre sentiment ce que vous oserés bien faire, puisque vous n'etes pas commissaire et que cela ne prejudiciera en rien à personne d'autant que j'en garderai le secret. L'auteur de la piece a emploié toute l'application en la composant et il se flatte qu'on y trouvera des singularités bien demontrées, qui distingueront sa methode d'expliquer la propagation de la lumiere de celles dont d'autres se sont servis jusqu'à present.” (Johann I Bernoulli to Maupertuis, Basel, October 13, 1735, Universitätsbibliothek Basel, Handschriften, L Ia 662, Nr.36). Text online in Basler Edition der Bernoulli-Briefwechsel: https://​aleph.​unibas.​ch/​F/​?​local_​base=​DSV05&​con_​lng=​GER&​func=​find-b&​find_​code=​SYS&​request=​000056584.

 

15“ [j]e sais presque par coeur l’optique de mr Neuton et je vous avoue que je ne croyais pas qu’on pût révoquer en doute ses expériences sur la réfrangibilité. Ce sont celles qu’il a faites avec le plus de soin…” (LettB1958I, 273).

 

16“Toutes les parties de la physique doivent baucoup a m.r neuton, mais il ny en a aucune quil ait plus etendüe que l'optique, et l'on peut dire quil a creé et perfectioné la partie de cette science dont les couleurs sont l'objet…. ainsi i'ose dire que quiconque voudra expliquer la nature de la lumiere et des couleurs, sans se conformer aux decouvertes de m.r neuton, ne poura que se tromper; et que plus on veut aprofondir les causes de l'opacité, et de la transparence, et plus il faut etudier le traité d'optique de ce grand homme.” (Opt2017, Introduction, 1).

 

17«Les Corps n'agissent-ils pas, à certaine distance, sur la Lumière; et par leur action ne plient-ils pas ses Rayons; et (toutes choses d'ailleurs égales) cette action n'est-elle pas plus forte, à mesure que la distance est moindre?»

 

18« Les corps agissent sur la lumiere, puis quils la forcent a prendre un nouveau chemin dans la refraction, et dans la reflection et quils luy font perdre son mouvement, en l'absorbant dans leur substance.»

 

19“Si je voullois examiner ici la nature de la lumiere, ie sortirois des bornes de mon suiet”.

 

20“Il est impossible, quand on considerer avec attention, tous les effets, de ne pas reconnoitre une attraction entre les corps, et la lumiere.”.

 

21“le principe de ces deux effets nous est caché.” (OptMsB, Chap. 2, N° 6, 7).

 

22For the editorial history of this book and its epistemological function in history of science cf. Reichenberger 2016.

 

23“Les Phénomènes que je viens de vous exposer… sont opérés selon les Newtoniens par l'Attraction que tous les corps exercent les uns sur les autres. Cette attraction est selon eux, une propriété donnée de Dieu à la matière.” (English translation ? Inst1742 16.395;). This thesis that gravity is a property given to matter by God is to be found in Musschenbroek, (1734, 183–185).

 

24“La réfraction et même la réflexion de la lumière dans certaines circonstances dépendent aussi, selon les Newtoniens, de cette attraction” (Inst1742 16.389).

 

25The circumstances of this visit describes (Nagel, 2011). The copy of the Essai given then to Johann II Bernoulli is the one, which is now preserved in the University Library Basel (Ms L Ia 755, fo. 230–265).

 

26Du Châtelet to Johann II Bernoulli, Cirey, March 30, 1739 (LettB1958I, 352).

 

27Already in 1743 Euler has published an article entitled De causa gravitatis, in which he tried to develop mechanical explanation of gravity based on a post-Cartesian medium hypothesis (Euler, 1743). That Euler is the author of this anonymous publication confirms the letter of Lesage from August 8, 1765 (Euler, Opera omnia, Series IVA, vol. 7, 317). This article is perhaps a version of Euler’s speech he gave in 1724 when he received his master degree in Basel. The manuscript of this speech seems to be lost.

 

28“En vous remerciant de l'attention que vous avez bien voulu faire à mon petit essai sur l'optique, dont je suis encore bien éloignée d'être contente, et je profiterai assurément des avis que vous voulez bien me donner sur cela dans votre lettre. Vous me donnez le désir et le courage d'en faire quelque chose puisqu'il vous a plu.” (LettB1958I, 375).

 

29Some aspects of Du Châtelet's Newtonian studies together with Voltaire at Cirey are discussed in Wade, (1947), 114–123. Wade especially compares some passages from “Chapitre 4e. De la formation des coulleurs “ in Du Châtelet's Essai with corresponding passages in Voltaire's Elémens de la philosophie de Neuton (Voltaire, 1738).

 

30“La propriété des pesanteurs reciproquement proportionelles aux quarrés des distances n’apartient pas seulement au sisteme de la terre, mais à tous les corps celestes: c’est une verité certaine que tous les phenomenes confirment et demontrent avec une evidence entiere mais qu’il eut eté impossible de voir à priori. Les vrais philosophes n’entreprendront jamais de demontrer cette proprieté qui est bien plutot du ressort de la metaphysique, que de celui des mathematiques.” (Daniel Bernoulli to Samuel Teleki, Basel, March 22, 1762 (printed in Weszely, 2003, 66)).

 

31Cf. Leonhard Euler to Émilie Du Châtelet, autumn 1741 LettB1958II, 63).
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Abstract
Isaac Newton (1643–1727) was the first to explain that the cause of the movements of planets and comets is universal gravitation, which creates the forces required for these celestial bodies to move on elliptical orbits around the Sun. This assertion was published in 1687 in his master work Philosophiæ naturalis principia mathematica, revised in 1713 and 1726. Only one complete French translation of Newton’s Principia was available today, and it is due to Émilie Du Châtelet (1706–1749). Prepared in the 1740s from the latest edition of the Principia published in London in 1726, it was published in Paris in 1759, ten years after Émilie’s death. Her manuscript, of which the title is Principes mathématiques de la philosophie naturelle, has been held by the Bibliothèque nationale de France since 1749, when Émilie sent it to the Bibliothèque du roi (the royal library) shortly before she died. The critical review of the manuscript contains a number of notes on the translation, and mathematical justifications and supplements in physics and astronomy.
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Isaac Newton (1643–1727) was the first to explain that the cause of the movements of planets and comets is universal gravitation, which creates the forces required for these celestial bodies to move on elliptical orbits around the Sun. This assertion was published in 1687 in his master work Philosophiæ naturalis principia mathematica, revised in 1713 and 1726.
Only one complete French translation of Newton’s Principia was available today, and it is due to Gabrielle-Émilie Le Tonnelier de Breteuil, marquise Du Châtelet. Prepared in the 1740s from the latest edition of the Principia published in London in 1726, it was published in Paris in 1759, ten years after Du Châtelet’s death. Her manuscript, of which the title is Principes mathématiques de la philosophie naturelle, has been held by the Bibliothèque nationale de France since 1749, when Émilie Du Châtelet sent it to the royal library shortly before she died.
11.1 The Principia
Nobody knows when Newton had discovered that a remote action was proportional to the inverse square distance (~1/d2). Manuscripts dated 1665 (when he was only 22) have been found where he calculated, in the case of circular motion with radius r and uniform velocity V, the force that keeps bodies on their trajectories: F = V2/r (modern notations). By combining this result with the third law of Kepler (T2/r3 = constant, where T = 2πr/V is the period of the movement) Newton found a law in 1/r2 for such a movement. However, he did not at that time contemplate an attraction in 1/d2.
But what is a force? According to Aristotle, a force is the cause of a movement. It can be a shock (pulse) or an effort to pull, push or lift a body, and the applied force is always directed along the trajectory. However, Aristotle was unaware of the principle of inertia. In 1638, Galilei introduced the idea that a body with a rectilinear movement in a horizontal plane is not subject to any force and Descartes generalised this result in 1644, Any moving body tends to go on moving along a straight line.
Towards the very end of his life, Newton told several people how he developed the idea of universal gravitation, sixty years earlier. Though not proven, the legend of the apple is plausible, and it has a definite educational aspect.
William Stukeley, an archaeologist and friend of Newton, wrote in his Memoirs of Sir Isaac Newton’s life (1936) that being together with Newton in April 1726 in his garden in the shade of an apple tree, Newton told him “he was just in the same situation as when formerly the notion of gravitation came into his mind […], occasion’d by the fall of an apple, as he sat in a contemplative mood (1936, 43, f.15). One can imagine the scene. In early autumn 1666, in his garden at Woolsthorpe, Newton brought two commonly observed facts together. First: On Earth objects fall to the ground because they are subject to gravity when they drop “naturally”. Second: The Moon moves around the Earth. But if it was not subject to any force, it would move in a straight line, according to the principle of inertia formulated by Descartes. However, at first approximation, the Moon moves on a circle, which means that a force is needed to deviate it from its straight line. Assuming that terrestrial gravity exerts its action as far as the Moon, Newton then wondered whether this deviation could be considered as a fall.
Comparing the length of fall per second on Earth to the length of fall per second at the distance of the Moon, which is located 60 Earth radii from the centre of the Earth, Newton found a ratio of about “4.000 and over”. This is not quite the square of 60, the value he expected assuming a force varying as 1/d2. Actually, the length of the Earth’s radius was not yet known and Newton had calculated it from the conversion of values of his time: 5.000 English feet per mile and 60 miles per degree, i.e. 5.239 km, instead of 6.378.
Newton expected to find a ratio of 60  ×  60  =  3600. The 11% higher result he obtained made him abandon the search for the expression of the force depending on the distance, and begin to work on light.1 In 1671, Jean Picard, a member of the Académie des sciences since its founding in 1666, published his Mesure de la Terre (Measurement of the Earth) describing the measurements he made in 1669 and 1670 to determine the length of a degree of meridian at the latitude of Paris2 by triangulation. He deduced the radius of the Earth, still assumed at that time to be spherical, which was the equivalent of 6.372 km. Newton was not aware of this value before 1682 when he made his calculation again, and obtained the expected value of 3.600 for the ratio of the lengths of fall, confirming his hypothesis of a force in 1/d2 extending its action up to the Moon.
In 1684, Edmond Halley (1656–1742) questioned the trajectory of a celestial body attracted by the Sun by a force in 1/r2. During a visit to Cambridge, he asked Newton about it. The latter replied that he had already shown that an elliptical trajectory is due to a centripetal force inversely proportional to the square of the distance. Newton then wrote a short treatise On the motion of bodies in an orbit (De motu corporum in gyrum) and Halley asked him to write a more important work, developing all these questions. So for nearly two years, abandoning all his works in optics and alchemy, Newton wrote the Principia, transforming the short De motu into a voluminous treatise on mechanics and astronomy.
The first edition was published in July 1687. Some 25 years later, in 1713, the physicist Roger Cotes published a second edition with additions he had asked Newton to provide. In 1723, aged 80, Newton decided eventually to revise the Principia and made many changes. This third edition appeared in late March 1726 (Gregorian calendar) (Fig. 11.1). A year later, on 31 March 1727 (20 March 1726 in the English Julian calendar), Newton died, aged 84.[image: ]
Fig. 11.1Title page of the Principia (3rd edition, 1726) Bibliothèque de Genève, Kb 128


11.2 The Contribution of the Principia
The third edition of this fundamental work of 530 pages in Latin is composed of three parts or books. As a prelude, in the manner of Euclid in his Elements (definitions, axioms, propositions), Newton gives definitions and axioms (or laws) (Fig. 11.2). The whole of Newtonian mechanics is governed by three laws of motion, known today as Newton’s Laws: the principle of inertia, the change in the quantity of movement and the principle of action and reaction.[image: ]
Fig. 11.2First page of the Principia (1726, definitions) Bibliothèque de Genève, Kb 128


In Book I, Newton develops the manuscript De motu. He specifies that in order to demonstrate his proposals he prefers to use geometrical methods rather than the “method of indivisibles” (or infinitesimal calculus) because it seems to him “somewhat harsh” (Newton 1726) to admit for the readers. For Newton, one of the aims of the Principia was to criticise the Cartesian vortices: he demonstrates the incompatibility between the vortices of Descartes, as an idea, and Kepler’s laws stemming from observations. It is for this purpose that he develops Book II on circular movements in resistant media as would be, according to Descartes, the subtle matter of the vortices.
Newton’s essential idea is to introduce universal gravitation in his Book III, named The system of the World (Le systeme du monde). Identifying the gravity at the surface of the Earth and the attraction at distance in the solar system, Newton unifies physics, which had been divided into two domains since Aristotle, the terrestrial physics of the sublunary world and the celestial physics of the superlunary world removing this dichotomy. For him, gravitation applies throughout the Universe, it is universal. Newton then explains at the same time the fall of bodies on the Earth, the rhythm of the tides, the shape of the Earth, as well as the movements of the planets, the Moon and the comets that he rightly regards as bodies orbiting Sun on very eccentric orbits. Following the work of Edmond Halley, Newton anticipates the return of the comet of 1682 with a period of 75 years.
Considering that weight is proportional to the quantity of matter, Newton introduced what is now called the equivalence of inertial mass and gravitational mass. He added that gravity belongs to all bodies, and is proportional to the quantity of matter that each body contains and that conversely gravity towards each same particle of a body is inversely proportional to the square distances of these particles, a result we write today in the form [image: $$F\, = \,G\, \times \,mm^{\prime}/r^{{2}}$$]. The gravitational constant G will be indirectly determined numerically in 1798, after the experimental work of Cavendish to determine the density of the Earth.
As far as the nature of gravity is concerned, Newton states that he has nowhere assigned the cause of this gravitation, and he adds the then famous “I don’t feign hypotheses”, an expression which means “I don’t imagine fictions”. Gravity does exist, its effects can be calculated, and its cause is unknown. But the new idea of a remote action, without any intermediate matter, i.e. in vacuum, is too revolutionary in the late seventeenth century. This is the origin of the so-called “occult” nature that detractors will attribute to gravitation.
11.3 The Slow Spread of Newton’s Theories
It will take nearly 70 years after the publication of the first edition of the Principia for the innovative ideas of Newton to gain hold in learned Europe. In June 1728, Maupertuis (1698–1759), already a member of the Académie royale des sciences as a géomètre adjoint, went to London and became a member of the Royal Society. Attracted by experimental physics and the Newtonian ideas, he published in 1732 a book entitled Discours sur les différentes figures des astres … avec une exposition abrégée des systèmes de M. Descartes et de M. Newton, in which he demonstrated that attraction at distance is not impossible. This was the first book published in France devoted to the idea of gravitational attraction and it marked a turning point in the conflict between Cartesians and Newtonians, a conflict in which Maupertuis appears to have been the leader of Newton’s young scientific advocates.
During his London exile, Voltaire wrote his English Letters (Lettres anglaises) four of which explicitly dealt with the science of Newton. In letter XIV, he wrote in particular, “A Frenchman who arrives in London finds things very much changed in philosophy as in all the rest. He has left the Universe full, he finds it empty”. In ten words everything was said against vortices! He added, “In Paris, one sees the Universe filled with vortices of subtle matter; in London, one sees nothing of all that. […] In Paris, you see the Earth as a melon; in London, it is flattened, on both sides”. At its publication in France under the title Philosophical Letters (Lettres philosophiques) in June 1734, Voltaire’s book was banned. He had to distance himself from Paris, and found refuge at Cirey-sur-Blaise, near the border with the duchy of Lorraine, with his close friend Émilie Du Châtelet.
In 1734 again, in order to determine the shape of the Earth, the Académie royale des sciences decided to measure two meridian arcs, the first near the equator, the other as far north as possible. Two expeditions were organised, one in 1735 in Peru—in present Ecuador—the other in 1736 in Lapland, led by Maupertuis accompanied by young Newtonian scholars like him: Alexis Clairaut (1713–1765), Pierre Charles Le Monnier (1715–1799) and the Swedish Celsius (1701–1744), a teacher of astronomy at the University of Uppsala. When the scientists came back, in 1737 from Lapland, but only in 1744 only from Peru, the measurements confirmed the polar flattening of Earth anticipated by Newton in the Principia. Voltaire later wrote about the expedition in Lapland: “You have confirmed in these dreary lands, / What Newton knew without leaving home”. In 1738, Voltaire published his Elements of Newton’s philosophy (Éléments de la philosophie de Newton) where he developed in a more extended form what he had shown in his Philosophical Letters.
During the 1740s, D’Alembert, Euler and Clairaut published competing texts and solved independently the very difficult three-body problem, debating in particular the movement of the Moon, essential to determine longitude at sea. In 1744 Clairaut published The Orbit of the Moon in the system of Mr. Newton (De l’orbite de la Lune dans le système de M. Newton). Then in 1746, Le Monnier edited Institutions astronomiques, which contains tables of the Moon, established according to the theory of Newton.
In 1747 Clairaut produced a memoir Du système du Monde dans les principes de la gravitation universelle in which he disputed Newton’s law in 1/r2 that he assumed rather consisted of two terms in the form a/r2 + b/r4. In his Théorie de la Lune (1748), D’Alembert suggested adding a term to the force 1/r2 from the Moon to the Earth. Each of them offered and developed a new idea to try to solve the difficult problem, but there was as yet no unanimity.
In May 1749, Clairaut understood his mistake and retracted on the subject of the law in 1/r4. In 1751 he won the prize offered by the Academy of St. Petersburg in 1750, with his Théorie de la Lune déduite du seul principe de l’attraction réciproquement proportionnelle aux carrés des distances. Clairaut was thus the first to put the motion of the Moon in agreement with the Newtonian law of gravitation. In 1749 also, D’Alembert published his Recherches sur la précession des équinoxes, et sur la nutation de l’axe de la Terre, dans le système newtonien, a book of mechanics and astronomy praised by Clairaut. In 1753 Euler published his Théorie de la Lune, allowing Tobias Mayer to publish in the same year the Tables de la Lune according to Euler’s theory and supplemented by adjustments on the observations. These were the best tables of the time, giving an accuracy of 2’ on the longitude of the Moon.
The return of the comet of 1682, expected around 1758, gave rise to numerous and very difficult calculations, in particular those undertaken by Clairaut, Lalande and Mrs Lepaute, who predicted the perihelion passage in mid-April 1759, give or take a month, allowing for disturbances due to the large planets Jupiter and Saturn of which the masses were still imprecisely known. Actually, the passage of the comet occurred on 13 March. This remarkable result conclusively confirmed the Newtonian theory of universal gravitation.
On 21 June 1759 the book by «feue madame la marquise Du Chastellet», Principes mathématiques de la philosophie naturelle (Princ1990), the French translation of the Principia, was published.
11.4 Genesis of the Translation
Gabrielle-Émilie Le Tonnelier de Breteuil was born in Paris on 17 December 1706. She had been well-read since her early youth: she was taught Latin, Greek, German, harpsichord and singing, while sciences such as mathematics and physics, appealed strongly to her.
In the preface of her unpublished abstract of Newton’s Optics (Abrégé de l’Optique de M. Newton), Du Châtelet paid tribute to Newton, “the man who has weighed Saturn in one hand, and a ray of light in the other”,3 but we do not know when she became Newtonian. Voltaire was able to tell her about Newton on his return from England in 1729, as did Maupertuis, Du Châtelet’s tutor in geometry from 1733, while writing his Discours sur les différentes figures des astres. In 1734, Du Châtelet was taught mathematics by the young Clairaut. So when in 1738 Voltaire published his Elements, a work to which she contributed, at least indirectly, she was able to write a long review of it in the Journal des sçavans: “The aim of his work is to demonstrate to the French, for whom it is alone written, the impossibility of the fullness of matter and of vortices, and to publicise Mr. Newton, who was insufficiently known in France” (Lettre1738).
It was probably six years later, in 1744, that Du Châtelet planned to translate the Principia, during two stays at Cirey of François Jacquier.4 Du Châtelet’s project took shape in 1745.
We understand that Du Châtelet had already set herself two targets, to translate the Latin text of Newton into French, and also to write a commentary on the Principia, which would comprise two parts. The first would be a text without calculations, a kind of elementary manual of descriptive astronomy; and the second, a study of mathematical physics, using the new tools of infinitesimal calculus developed by Leibniz and showing what Newton proved “by geometry”, going from synthesis (geometry) to analysis (algebraic calculus). On 9 December 1745, the manuscript was submitted to the administration of the book trade and communicated to its censor, Clairaut himself. In May 1746 Voltaire announced, Madame du Châtelet is having her translation of Newton printed, but it was only in 1747 that she confirmed that the printing was in progress:I am still very busy with my Newton. The printing is in progress. I am reading the proofs, which is very boring, and I am working on the commentary, which is very difficult. [...] The first Book is almost finished printing, there will be some commentary, but it will not be perpetual. It will be published in the second volume, after the third Book, and will only deal with the system of the world and the relevant propositions of the first Book.5




We see that the structure of the edition was already determined. Printing went on in 1748, and in early 1749, Du Châtelet completed the “preface”. She then told Jacquier what remained to be done:I came here [to Paris] to finish my Newton. This work occupies me completely because what I still have to do is no small task, and I lost a year in Lorraine, where it is impossible to work amid the distractions of a hectic life. I hope everything will be finished in May. I am currently explaining, in a sort of preface, the structure of Mr Newton’s principles. It will be a description of his system without any figure or algebra. And then I’ll put something on the form of the Earth and on the theory of the Moon and comets, in which I will report new findings, especially those of Mr Clairaut. Here is my project. I will submit it to you as soon as it is completed.6




In February 1748 she met Jean-François de Saint-Lambert (1716–1803) at the court of the Duke of Lorraine. Du Châtelet left Paris on 25 June, and on 4 September, bearing Saint-Lambert’s child, she gave birth to a daughter in Lunéville. On the 9th, she decided to send most of her manuscripts on Newton to Sallier, a librarian at the Bibliothèque du roi. But the next day, on 10 September 1749, aged almost 43, Du Châtelet suddenly died.
11.5 The Manuscripts of the Principes Mathématiques
The manuscripts of the two volumes published in 1759 are composed of four elements:	(1)
the translation of the three Books of the Principia;

 

	(2)
the second part of the Comment, Analytical Solutions (Solution analytique);

 

	(3)
the first part of the Comment: Abridged Exposition (Exposition abrégée);

 

	(4)
Figures for Books II and III.

 





The manuscript of the first element was submitted late 1745 to the censors, in whole or in part, and soon passed to Clairaut who quickly gave his approval. At the beginning of September 1749, a few days before her delivery, Du Châtelet decided to deposit the manuscript at the Royal Library.“I profit from the permission you have granted me, Sir, to place in your hands the manuscripts which I wish to remain when I am gone. I hope that I shall have the opportunity to thank you again and that the imminent birth of my child will not be as baneful as I fear. Please attribute a number to these manuscripts and record them so that they may not be lost.”7




We know nothing of the fate of the manuscript between December 1745 and September 1749. Was it kept by Clairaut? or by Du Châtelet? It was not corrected or annotated by Clairaut and it bears no marks that characterise the manuscripts which were used by a printer. A hypothesis could be that, as she usually did, Du Châtelet had a copy made of her manuscript by a secretary or a professional copyist and had then corrected this copy before forwarding it to Clairaut. Clairaut would have corrected it in turn; and this manuscript (or another successive copy, corrected again) would have been given to the publisher Lambert.
The second element, the second part of the Commentaire of the Principia, was also presented to the Bibliothèque du roi, but obviously after the death of Du Châtelet, since the first sheet where she left a note shows the date of her death, written by another hand:Commentary on the book / mathematical principles of Mr. Newton / papers deposited / at the bibliothèque du roi / by Mme Du Chastellet / in the hands of Father Sallier / 10 September 1749.8




This deposit act proves that there was a copy of these “papers”, corrected by Du Châtelet and already in the hands of Clairaut, or in those of the printer’s.
The third element is the first part of the Commentaire. Though printed in the 1759 edition, the manuscript was thought to be lost forever, but nearly all of it reappeared in the archives Du Châtelet, discovered in 2010 (Brown, 2012). For each chapter, there are several versions written by a secretary and successively corrected by Du Châtelet.
The fourth element, the geometric figures prepared for publication, is also part of the archives found in 2010, is a set of twenty double sheets, in a folder on which an unknown hand has written “Système du monde”. The figures drawn by a professional draughtsman were probably ready to be engraved, since they were already organised into pages. Uppercase or lowercase letters which mark geometric points are not by Du Châtelet, but the numbers of the geometrical figures and the page headings are in her hand.
11.6 The Structure of Du Châtelet’s Manuscripts
Preserved in the Bibliothèque nationale de France in Paris, the manuscripts of the first two elements, originally in quires, were dismantled and bound in two volumes in the nineteenth century, the first comprising Books I and III of the Principia and the second Book II, the three prefaces by Newton and the one by Cotes, together with the Table of the chapters and the analytical Table of contents (Bibliothèque nationale de France).
To accommodate corrections or to rectify omissions, Du Châtelet had included in her manuscript a number of slips of paper consisting of a few lines each. These slips were not always foliated when the leaves of the volumes were numbered at the library. Du Châtelet herself numbered the quires (usually of 24 pages) but her numbering starts at 1 for each of the three Books (Fig. 11.3). Note that during the binding, the 16th quire of Book III was mistakenly placed between the 13th and 14th, which distorts the numbering of leaves, and perturbs the reading of the manuscript. The 1759 printed edition follows the logical order of the text.[image: ]
Fig. 11.3First page of the manuscript of Du Châtelet Bibliothèque nationale de France, BnF, Fr 12266, fº2r


Du Châtelet had a fairly regular and legible hand. Sometimes her manuscripts show a few words or paragraphs scratched out but, on the whole, revisions are infrequent, attesting the ease and fluidity of the translation. (Fig. 11.4).[image: ]
Fig. 11.4Page with erasures (f.21) (ratures EDC): BnF, Fr 12266, fº21


As a result of omissions or errors in the translation, Du Châtelet sometimes wrote corrections between deleted lines, which makes reading difficult. Some sheets are heavily revised, others not at all. On occasion, there is a real change in the writing from a sheet to another, showing perhaps a fair copy of some previous draft. She also happened to paste in place a slip of paper to be lifted, or more frequently, to mark a cross-reference by various symbols. Reading the manuscript becomes then a chase from a cross-reference to another relevant sign. When she read again, after she had checked the right correspondence, she crossed these symbols out. So it seems reasonable to assume that the preserved manuscript is the very first state of her translation work.
Du Châtelet wrote some provisional remarks in the margins, recording her doubts about a Latin word, a translation into French, or sometimes adding a comment. (Fig. 11.5) For instance she wrote: “this sentence is not clear in French, how to write it?” or “I am afraid for this sentence”.9 This allows us to have a small idea on the progression of her thoughts. These remarks are not very frequent in the first half of Book I, at least until folio 120 where she wrote “these cross-references must not be copied” (Princ2015, I, 311, n.45). Gradually, reading her text and correcting it, she crossed the notes out one after another. From folio 270v, Book I, there are sometimes a dozen such remarks on the sheets, each of them having a number for a marginal note which corresponds to a word in the text of the page. After corrections, Du Châtelet traced a great line in the margin for all the remarks of the leaf. This practice goes on in Book II but Du Châtelet seems to have been more comfortable in translating Book III because she added many fewer such marginal comments.[image: ]
Fig. 11.5Page with notes in the margin (f.270v) BnF, Fr 12266, fº270v



The manuscript of the translation, entirely autograph, bears no trace of corrections by another hand. As stated above, Du Châtelet and Clairaut may have worked on a copy, as was usual at the time.
A number of mathematical terms or expressions, which were used in the eighteenth century, are nowadays seldom used: Ratio, «la raison de 3 à 5» is the ratio 3/5 (= 0.6). But “raison” can also concern a proportionality: «A est en raison de B» means A is proportional to B (or A ~ B);—«raison simple» (A ~ B);—«raison inverse, réciproque» (A ~ 1/B).—«raison double» (A ~ B2);—«raison double inverse» (A ~ 1/B2);—«raison sous-double, sous-double inverse»[image: $$(A\,\sim \,\surd B,A\,\sim \,{1}/\surd B)$$];
A «raison composée» stands for equal to the product of the ratios, holding «les forces centripètes seront en raison composée de la raison directe doublée des vitesses et de la raison simple inverse des rayons» and stands for F ~ V2/r. (Princ2015, I, 35, and 246, n.12).
The expression «première et dernière raison», first and last ratio, we find at the beginning of Book I, when Newton defines the concept of the limit of a ratio of two quantities a and b. The «raison d’égalité», the ratio of equality is achieved when, at the limit, a and b become equal. A quantity is said to be «évanouissante», that is vanishing, when it becomes infinitely small, tending towards zero.
Most of Newton’s arguments use Proportionality relations between geometric quantities. For a proportion today noted A/B = C/D, Newton wrote in Latin «A ad B ut C ad D», which reads “A is to B as C is to D”. Du Châtelet reflected this with a double colon «A,B::C,D» or «A:B::C:D» or by «A,B = CD». (Princ2015, II, 32, n. 64–71).
Like Newton, Du Châtelet never used parentheses in her mathematical expressions. It was usual at that time to draw up a line over the terms to be linked. For example, Newton wrote QR × RN + QN with a line over RN + QN, which corresponds to the parentheses QR × (RN + QN). Du Châtelet copied the expression without using either parentheses or a line. In another case, Newton wrote the expression «A + 1/2 a in B + 1/2 b», and Du Châtelet translated it into «A + 1/2 a × B + 1/2 b», which must be read (A + a/2) × (B + b/2).
The manuscript of this great work of more than 1400 pages shows a number of small errors, usually simple mistakes. Du Châtelet was very familiar with Latin and, and we have seen that there were not many crossings out. Some difficult passages, however, caused her to hesitate, but this was probably more due to mathematical difficulties of the Newtonian thought process than to the translation from Latin.
11.7 The Edition (1756–1759)
In the press since 1747, the translation of the Principia was only issued in 1759, after a first attempt made three or four years earlier. The explanation for this delay is given in an «Avertissement sur les planches de cet ouvrage» inserted in volume I in 1759 (Princ1759), where it is explained that : “The plates which were absolutely necessary to this work, and other obstacles that one could not have foreseen, prevented until now the publication of the Principles of Newton the publication of which had been planned since 1756”.10

The original geometric figures for Books II and III, found in 2010, allow us to venture a guess. The figures for Book I might have been already engraved or printed; after the death of Du Châtelet, no one could find the figures for the other two Books, the relevant folder having been retained among the family papers because it bore only the title System of the World (Système du monde).
This long delay was also due to the fact that Clairaut, the main figure in charge of publishing the Commentaire, was not available (Kölving 2008). He had probably worked with Du Châtelet for reading the proofs of the translation since 1747, but he had then to face the difficult three-body problem in order to make the observed motion of the Moon consistent with the Newtonian theory of gravitation. He still hesitated on the validity of the attraction law in 1/r2, and as we saw before, it was in May 1749 that he eventually accepted it, four months before Du Châtelet’s death. In 1751, he received the prize proposed by the Academy of St. Petersburg for making Newtonian theory compatible with the observed Moon motion.
Clairaut was nonetheless relieved, because the return of the comet of 1682, scheduled by Halley for 1758, would require very difficult calculations. He delivered his results in November 1758. The comet actually came back to its perihelion in March 1759 as calculated by Clairaut from the Newtonian law. This return was finally the triumph of Newton’s ideas on universal gravitation. Du Châtelet’s Principes mathématiques appeared in June 1759, three months after the return of the so-called Halley’s comet, nearly ten years after the death of the «savante Dame qui en est l’auteur» (Princ1759 reprint Princ1990).
11.8 The Issue of 1755–1756
Apart from the replacement of title pages, three points distinguish this issue from 1756 from the final version of 1759: a wrong “Editor’s notification” (“Avertissement de l’éditeur”), which would be replaced by a corrected leaf; the absence of the «Préface de Cotes»; and the absence of headbands and initials on four pages.
The copies of this issue are rare. There are only seven in France (Kölving 2008), and as many elsewhere. Its publication was not advertised and we do not know whether copies were actually sold in 1755 or 1756. Except for the differences quoted above, both issues, those of 1755–1756 and 1759, were the result of a single composition and of a single print-run, started in 1747 and finished around 1756.11

11.9 The Final Edition of 1759
Both volumes of the Principia were published in 1759 by Lambert in partnership with Desaint & Saillant As we have seen, the operation took place over more than ten years. All the copies are not exactly similar: some have 1756 title pages and 1759 corrected sheets, while some copies dated 1759 have no corrected sheets or leaves. (Fig. 11.6).[image: ]
Fig. 11.6Title page of Principes (1759) Bibliothèque de Genève, Kb 332

[image: ]
Fig. 11.7Title page of Principes (2015) avec l’aimable autorisation du Centre international d’étude du XVIIIe siècle, Ferney-Voltaire


Volume I contains, on the first 44 pages a title page without the name of Newton, a notification by the editor, Voltaire’s preface, Newton’s prefaces for the three Latin editions, Cotes’ preface for the 1713 edition, and an epistle by Voltaire On the physics of Newton, to Madame la Marquise Du Chastelet (Sur la physique de Newton, à madame la marquise Du Chastelet). Newton’s text follows: Definitions on 16 pages, Laws of motion, 19 pages, Book I, 208 pages, Book II, 184 pages, Table of contents 9 pages.
Volume II contains Book III, 180 pages; Du Châtelet’s comments, an Abridged exposition of the system of the World (Exposition abrégée du système du Monde), 116 pages, and Analytic solution to the main problems concerning the system of the World (Solution analytique des principaux problèmes qui concernent le système du Monde) of 170 pages and the Table of contents of 11 pages.
Though remaining very close to the Latin text of Newton, Du Châtelet’s work is not a word-for-word translation. She has developed whole and meaningful sentences, a task that was not easy to achieve given the difficulty of the subject and the sometimes complicated form of Newton’s text. There is no trace of the proofs that Du Châtelet corrected from 1747 and since the manuscript held at the Bibliothèque nationale de France, does not bear any corrections by another hand, the original text of the manuscript of the Principes was probably copied in order to have a working document for the publisher. A few alterations can only be found in the second part, in the Analytical solution, where here and there the handwriting of Clairaut can be spotted, which indicates that some of his corrections passed into print in 1759.
The printed text of the Principes shows many, but usually minor differences with the text of the preserved manuscript. Besides some omissions and errors easy to correct, the copyist or the publisher corrected the whole of Du Châtelet’s text in order to modernise its spelling and punctuation, correct or improve the translation to give it a more literary form, but without making any profound changes from the scientific point of view.
The new edition, (Princ2015) (Fig. 11.7) gives a faithful and complete transcript of Du Châtelet’s manuscript, presented paragraph by paragraph together with the printed edition of 1759, of which the spelling has been updated, mathematical expressions made more easily readable, and over 400 typographical errors and 50 erroneous geometric figures corrected. Our critical review of the manuscript contains a large number of notes on the translation, on Du Châtelet’s remarks in the margin, and many mathematical justifications and supplements in physics and astronomy.
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Footnotes
1He developed then a theory of the colours of light and constructed a reflecting telescope in order to suppress the iridescence of the images caused by the chromatic aberrations of lenses due to refraction in the glass.

 

257.060 toises, one toise is about 1,949 m ~2 m.

 

3«cet homme qui a pesé Saturne d’une main, et un rayon de lumière de l’autre», quote from the above mentioned manuscript.

 

4Father François Jacquier, who was born at Vitry-le-François, 50 km north of Cirey, had written with another Minim, Thomas Le Seur, a “perpetuis commentariis” of the Principia, published between 1739 and 1742.

 

5«Je suis toujours fort occupée à mon Newton. On l’imprime actuellement. Je revois les épreuves, ce qui est fort ennuyeux, et je travaille au commentaire, ce qui est fort difficile. […] Le premier Livre est presque tout imprimé, il y aura quelque commentaire, mais il ne sera pas perpétuel. Il sera dans le second volume à la suite du troisième Livre, et ne roulera que sur le Système du monde et les propositions du premier Livre qui y ont rapport.» Letter to Jacquier, April 13, 1747 (Corr2018II, 519).

 

6«Je suis venue ici [à Paris] pour finir mon Newton. Ce soin m’absorbe entièrement, car ce n’est pas un petit ouvrage que ce qui me reste à faire, et j’ai perdu un an en Lorraine, où il est impossible de travailler au milieu de la dissipation et de la vie coupée qu’on y mène. J’espère que tout sera fini pour le mois de mai. Je suis actuellement à faire voir, dans une espèce de préface, l’enchaînement des principes de M. Newton. Ce sera une exposition de son système sans figure et sans algèbre. Et ensuite, je mettrai quelque chose sur la figure de la Terre et la théorie de la Lune et des comètes, dans lequel je rendrai compte des nouvelles découvertes et surtout de celles de M. Clairaut. Voilà mon plan. Je vous le soumettrai, d’abord qu’il sera achevé.» Letter to Jacquier, 15 Feb 1749 (Corr2018, II, 629).

 

7«J’use de la liberté que vous m’avez donnée Monsieur de remettre entre vos mains des manuscrits que j’ai grand intérêt qui restent après moi, j’espère bien que je vous remercierai encore de ce service et que mes couches, dont je n’attends que le moment, ne seront pas aussi funestes que je le crains, je vous supplierai de vouloir bien mettre un numéro a ces manuscrits et les faire enregistrer afin qu’ils ne soient pas perdus.» This is the last letter we know from Du Châtelet. Letter to Sallier, Manuscript Fr 12267, fo 4, BnF Paris, see also Princ2015, 126, no. 1, 2, 3.

 

8«commentaire sur le livre / des principes mathématiques de M. Neuton / papiers déposés / à la bibliothèque du roi / par Mme du Chastellet entre / les mains de M. l’abbé Sallier / le 10 septembre 1749» Manuscript Fr 12268, fo 4, see also Princ2015, 26.

 

9«cette frase n’est pas claire en francois coment mettre» or «j’ay peur pour cette frase» (Princ 2015, II, 227, n.13).

 

10«Les Planches qui étaient absolument nécessaires dans cet Ouvrage, et d’autres obstacles qu’on ne pouvait pas prévoir, ont empêché jusqu’ici la publication des Principes de Newton, qu’on se proposait de mettre en vente dès l’année 1756.» (Princ1759, Avertissement; see also Princ2015, 39).

 

11The account of the printing and publication of the two volumes is largely based on the researches of Andrew Brown.
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Abstract
Du Châtelet’s 285 page Commentary on Newton’s Principia, appended to the second volume of her translation, gives her readers an account of where Newton’s theory of the “system of the world” stood in the late 1740s. Specifically, the second half provides calculus solutions for problems solved geometrically in the Principia, and the non-mathematical first half identifies a number of then-standing discrepancies between Newtonian theory and the current state of research. This Chapter focuses on the latter, showing how up-to-date she was in speaking for the research community at large about these discrepancies and the issues they raised pertaining to Newtonian theory. Unfortunately, while she was otherwise preoccupied in the middle of 1749, first Clairaut and then d’Alembert announced monumental breakthroughs on two of these discrepancies that totally altered the status of Newtonian theory, rendering her commentary outdated by the time it finally appeared in print in 1756. Seen retrospectively, however, it remains the best snapshot we have of where Newtonian theory stood just before these two breakthroughs.
George E. Smith
for four decades has been a Professor in the Philosophy Department of Tufts University, specializing in the philosophy of science generally and on the history of evidence in the physical sciences more specifically.  This focus led him to devote a large fraction of his research to Newton’s Principia and its aftermath over the following two centuries, publishing numerous articles on the Principia itself and the subsequent history of celestial mechanics and serving as one of the two editors of both editions of The Cambridge Companion to Newton.  This focus has led him as well into several studies in the nineteenth and early twentieth century history of efforts to achieve high quality evidence in microphysics, culminating in his co-authoring Brownian Motion and Molecular Reality: A Study in Theory-Mediated Measurement, Oxford University Press, forthcoming.


 

Émilie Du Châtelet, on my understanding, decided to add a commentary to her translation of Newton’s Principia as she was completing it in 1745. She was still putting finishing touches on the commentary, if not the translation as well, at the time she died in 1749—the year that, unbeknownst to her, ended up marking the single most definitive transition in the reception of Newton’s theory of gravity on the continent. Her work appeared in print only seven years later,1 in the uncorrected two-volume edition of 1756, followed by the corrected edition three years later.1 The former was issued in a facsimile edition in 19662; the latter is still in print today3—I purchased my paperback copy of it off the shelf in the bookstore of the Instituto e Museo di Storia della Scienza (now the Museo Galileo) in Florence some 25 years ago. The delay in publication was irrelevant so far as the reception of her translation is concerned; but as we shall see below, it was of no small moment in the case her commentary, for so much had transpired between the time of its writing and each of the times it finally appeared in print.
My French is too limited to judge her translation. When I was assisting Bernard Cohen in reviewing proofs of his and Anne Whitman’s translation, he would invariably pull out Du Châtelet’s translation, remarking on its superiority, whenever we encountered a sentence that seemed to us in some way anomalous. So, with one exception—her translating Newton’s frequently used word accuraté by exactement—my remarks here will concern only her commentary.
12.1 The Aim of Her Commentary
It consists of two parts, the first entitled “Exposition Abregée du Systême du Monde, et Explication des Principaux Phénomenes astronomiques tirée des Principes de M. Newton,” and the second, “Solution Analytique des Principaux Problêmes qui concernent le Systême du Monde.” These titles make clear that she is not providing a commentary on Newton’s Principia, but rather on the system of the world according to Newtonian principles, that is, according to Newton’s theory of gravity. She discusses Books 1 and 2 of the Principia only in the Introduction to the first part, Book 2 in a mere two sentences. While the seven chapters forming the rest of the first part go one-by-one through the principal phenomena singled out in Book 3, they each cover first Newton’s treatment followed by more recent developments. In other words, even Book 3 is being treated not in its own right, but as seen from a perspective two decades after Newton died. Correspondingly, the “Solution Analytique” of the second part of her commentary amounts to a text showing how to use the calculus, as it stood in the 1740s, to solve problems treated only geometrically in the Principia. The whole of her commentary thus considers Newton’s claims very much from the perspective of the years in which she wrote it.
Seeing her commentary in this light explains how it differed from the various other commentaries before hers, and thereby as well why she chose to add it to her translation. Before the early 1730s the opposition to the Principia on the continent was almost entirely philosophical, with much of it defending Cartesian vortex theories of orbital motions, whether Descartes’ own or Leibniz’s version, or some variant of them.4 The one notable exception was Christiaan Huygens. He granted that the Principia had shown that vortices are not needed for planetary motion and incompatible with comet motion, yet still rejected Newton’s universal gravity on philosophic grounds. Specifically, after calculating the extent (1/578) to which the Earth’s polar diameter is greater than its equatorial according to his account of gravity, Huygens says,
Mr. Newton came up with 1/231 of EC, and hence that the figure of the Earth differs much more from the spherical, using a completely different calculation that I will not examine here because I am not especially in agreement with a Principle that he supposes in this calculation and others, namely, that all the small parts that we can imagine in two or more different bodies attract one another or tend to approach each other mutually. This I could not concede, because I believe I see clearly that the cause of such an attraction is not explicable either by any principle of mechanics or by the laws of motion. Nor am I at all persuaded of the necessity of mutual attraction of whole bodies, having shown that, were there no Earth, bodies would not cease to tend toward a center because of what we call their gravity (Huygens, 1690, 159).5



The key point to notice here is that Huygens has cited an empirical difference between him and Newton concerning the figure of the earth, and then added a further empirical difference concerning the mutual attraction of celestial bodies. These differences were in principle subject to empirical test, the latter by such proposals made by Newton as the mutual attraction of the earth and moon (yielding the tides and the precession of the equinoxes) and the mutual attraction of Jupiter and Saturn perturbing their motions.
Maupertuis triggered a shift in the attitude on the continent towards the Principia in a monograph of 1732 in which he singled out the difference between Huygens and Newton on the figure of the earth and the possibility of empirically resolving it, followed a few pages later with the following position statement:
Galileo, tho ignorant of the Cause why Bodies gravitated towards the Earth, has nevertheless obliged us with a very fine and certain Theory upon this same Gravi- tation, and explained the phenomena thus arising. If Bodies still continue to gravitate towards each other, why may we not investigate the Effects of this Gravitation, without diving into the cause of it. Our whole Business will then be to enquire whether or no it be true that Bodies have this Tendency towards each other; and if we find the thing to be a fact, let that content us for our deductions with respect to the Phenomena of Nature; and let us leave it to sublime Philosophers to search for the Cause of this Tendency.6 (Keill/Maupertuis, 1734, 11).


This initiated a huge amount of empirical research, most of it linked to the Royal Academy, assessing the application of Newton’s theory to the system of the world. Table 12.1 lists publications giving the most important results of this research in the years starting with Maupertuis’s monograph and ending with the publication of the corrected edition of Du Châtelet’s translation and commentary.Table 12.1Significant advances in the reception of newtonian gravitation, 1732–1759


	1732
	Maupertuis, Discours sur les différentes figures des astres avec une exposition des systèmes de MM. Descartes et Newton (re- issued in a revised version in 1742; English translation in Keill, 1734)

	1737
	Expedition returns from Lapland: Maupertuis, La Figure de la Terre déterminée par les observations de MM. de Maupertuis, Clairaut, Camus, Le Monnier, Outhier, Celsius au cercle polaire (1738)

	1738
	Clairaut, “An Inquiry concerning the Figure of Such Planets as Revolve about an Axis, Supposing the Density Continually to Vary, from the Centre to the Surface” (in Phil. Trans. of Royal Society)

	1740
	D. Bernoulli, Maclaurin, and Euler monographs on the tides, submitted for Paris Prize Problem of 1740

	1739-
	Le Seur and Jacquier, “Jesuit” ed. of Principia, with extensive commentary (by eds. & Calandrino), much of it

	1742
	Reformulating Newton’s work within the calculus; includes above monographs on the tides

	1742
	Maclaurin, Treatise on Fluxions (includes work on equilibrium figure of rotating bodies of fluid)

	1743
	Clairaut, Théorie de la figure de la terre, tirée des principes de l'hydrostatique

	1743
	Expedition returns from Peru: Bouguer, La figure de la Terre (1749)

	1743
	d’Alembert, Traité de dynamique

	1747-
	Euler, Recherches sur le Mouvement des Corps Célestes en Général and Recherches sur la question des inégalités du

	1749
	mouvement de Saturne et de Jupiter (Paris Prize, 1748; published 1749)

	1748
	Euler, “Réflexiones sur l’espace et le temps” (published 1750)

	1748
	Bradley, announcement of the 18 year nutation of the Earth, apparently caused by lunar gravity

	1749
	d'Alembert, Recherches sur la précession des equinoxes et sur la nutation de l'axe de la terre dans systême Newtonien

	1749
	Clairaut, first successful theoretical calculation of motion of lunar apsides: Théorie de la lune, déduite du seul principe le l'attraction réciproquement proportionelle aux quarrés des distances (1752)

	1750
	Euler, “Decouverte d’un nouvelle principe de mécanique,” viz. F = ma (published 1752)

	1752
	Euler, Recherches sur les irrégularités du mouvement de Jupiter et de Saturne (Paris Prize, 1752)

	1753
	Euler, Theoria motus lunae, exhibens omnes eius inaequalitates

	1753
	Mayer, “Novae tabulae motuum solis et lunae” (awarded part of Longitude Prize in 1770)

	1758
	Lacaille, Tabula solares (including planetary perturbations of the earth-sun orbit)

	1759
	Return of comet of 1607 and 1682 (Halley’s), within 30 days of Clairaut’s calculation (including effects of Jupiter and Saturn)




One point to note from the table to which I shall return later is that the most important advances that were made beyond the Principia—in particular, the pair of landmark results by d’Alembert and Clairaut in 1749—occurred too late for Du Châtelet to have taken account of them in her commentary. A related point more pertinent here is that almost no new empirical results made it into print before 1740. Several general commentaries on Newton’s “philosophy,” most of which she was familiar with, had appeared before that date, two by Keill’s, Gravesande’s, Pemberton’s, and Voltaire’s.7 None of them contained any mention of post-1732 empirical research bearing on Newton’s theory of gravity, and hence none of the readers of her translation could turn to them for an up-to-date view of where matters stood. Lacaille had published what amounted to a textbook on astronomy “demonstrated upon the mathematical principles of the Newtonian philosophy” in 1746,8 but it too had nothing on recent developments, and anyway it was a text on how to do astronomy, not a commentary that those reading her translation could turn to in order to gain perspective on Newton’s theory.
The one commentary that did begin to present important post-1732 results was the annotated edition of the Principia edited by Fathers Le Seur and Jacquier, published in Geneva in three volumes from 1739 to 1742.9 It, in particular, incorporated in-full the essays on the tides by Daniel Bernoulli, Maclaurin, and Euler from the Royal Academy’s 1740 prize competition on the topic, and it cited the geodetic measurements that had been initiated by Maupertuis in a long footnote to Newton’s propositions on the figure of the earth, though not of course the measurements being made at the equator, much less Clairaut’s soon-to-appear treatise on the topic. The commentary in this edition takes the form of proposition-by-proposition footnotes by the editors and the Swiss mathematician Calandrino, with the total number of words in the footnotes far exceeding the number in Newton’s text.10 In contrast to earlier commentaries, some of these notes add calculus reformulations of Newton’s geometric math in explicating his reasoning. Du Châtelet, who corresponded with Jacquier while working on her translation and commentary, surely turned to these notes constantly during her efforts; indeed, there is evidence that the edition she translated was this one, not the original third edition of 1726.11 The only respect in which the commentary in it would have fallen short in her eyes was its not including developments during the 1740s.
This shortcoming may well explain not only why Du Châtelet considered it appropriate to add a commentary to her translation, the Swiss edition, Voltaire’s book, and the 1746 French translation of Gravesande’s two volumes notwithstanding, but also why she chose to focus it on the aspects of Newton’s Book 3 that were topics of concerted research in France at the time she was writing. She was giving readers of her translation access to where Newton’s theory of the system of the world stood at the time that they could not readily find anywhere else. Even the choices she made concerning the three parts of Book 1 for which she provided calculus solutions in the second half of her commentary are probably explained by the Swiss edition’s not employing calculus in commenting on them, but staying within Newton’s geometric math. Here too she was giving readers of her translation access to how the problems in question were being approached in France at the time.
Du Châtelet’s focusing on the aspects of Book 3 that were under scrutiny during the 1740s was more in keeping with the Principia itself than she may have recognized. In the Preface to the first edition, included in the second and third, Newton had spoken of Book 3 as first deriving the gravitational forces in our planetary system from phenomena in it, and then deducing from these forces those aspects of the system. One respect in which Book 3 was significantly revised in the second edition was to make the derivation of the forces clearer to readers. Another was how extensively the texts covering every one of the aspects deduced from the forces was revised in the second edition—most radically so the treatments of the figure of the earth, the gravitational force of the moon on it, and the precession of the equinoxes. Newton was not only perfectly aware that the revised versions still left questions open which could only be resolved by future research; in places he made remarks to this effect, like “… it will then be possible to undertake all this calculation over again with a higher degree of accuracy”—the clause with which his analysis of the gravitational force of the moon on the earth ends in the second and third editions. In other words, Newton put more emphasis on evidence coming from verification of claims deduced from his theory of gravity in the second edition (and in the third as well) than he had in the first. That evidence, however, had to come primarily from research in the future, indeed the very research that was going on in France in the 1740s. For just this reason, to read Book 3 of the Principia properly in the 1740s required an appreciation of where this research stood. Du Châtelet’s focus in her commentary was accordingly just what the spirit Book 3 in the second and third editions had called for.
The opening sentence of the preceding paragraph expressed caution about whether she realized this. The extent to which Newton had come to put more weight on future evidence in the second and third editions than in the first stands out most clearly by putting the second side-by-side with the first.12 So far as I can tell,13 she had no copy of the first edition at her disposal. If she had, she likely would have remarked about the huge change in Newton’s value of the force of the moon on the earth from the first to the second (from 6 1/3 to 4.4815 times the sun’s force). In addition to the second and third editions, she clearly had (Newton’s, 1702) theory of the moon14 at hand, and also the posthumously published, misleadingly edited preliminary version of his “system of the world.”15 Neither of these would have begun to reveal to her the extent to which Newton himself had come to rely in his later years on the sort of research being conducted in the 1740s for conclusive verification of his account of the system of the world.
In short, from both the perspective of the Principia itself and that of the readers of her translation at the time she was preparing it, the focus of Du Châtelet’s commentary was entirely appropriate. The question that remains is how accurately she presented the combination of Newton’s account and the results of the recent research bearing on it.
12.2 An Overview of the Commentary
In both the 1756 and the 1759 editions the translation runs 607 pages of text, and the commentary, 286 pages, with the non-mathematical first part taking up the first 116 pages. The commentary starts abruptly, with no prefatory remarks giving the reader guidance on why it is there and how it can be of help. The overall work has a four-page Avertissement by the editor and a nine-page Historical Preface by Voltaire, most of which concerns Du Châtelet and not the book. Both of these were written in conjunction with the 1756 publication, and both contain a few words about the commentary. Voltaire’s cites the commentary in a single sentence and then returns to it a paragraph later that seems more concerned with assuring readers of the reliability of its second part, by citing Clairaut’s role, than to remark on its content:
Madame du Châtelet gave two services to posterity by translating the book of principles and enriching it with a commentary…. With regards to the Algebraic commentary, it is a work beyond the translation. Madame du Châtelet worked on the ideas of M. Clairaut: she did all the calculations herself and when she finished a chapter, M. Clairaut examined and corrected them. That is not all; it can be that in such a strenuous undertaking some mistake will escape, it is quite easy to substitute while writing one sign by another. M. Clairaut reviewed a third time the calcula- tions, when they were written clearly, so that it is morally impossible that there slipped into this work a mistake due to inattention. (Voltaire/Hanna 1738, ix).
Unlike Voltaire’s, the remarks on the commentary in the editor’s Avertissement not only gives a decent overview of the commentary, but also notes what it is missing as a consequence of its author’s pre-mature death:
The second part of the work is a commentary on parts of the principles, those that relate to the system of the world. This commentary is itself divided into two parts; in the first is set out in the most sensible manner the principal phenomena depen- dent on attraction: these discoveries, which up to the present were covered in prickly spines, will from now on be accessible to all readers capable of some careful thought and who have some small notion of mathematics.
To this part of the commentary succeeds one that is more intellectual. Through analysis, the solution to the most beautiful problems of the system of the world are given…. All this research is taken for the most part from the work of M. Clairaut or the notebooks that he had given a while back in the form of lessons to the Marquise du Châtelet. The second to last section is an excellent précis of his treatise on the figure of the Earth. The dissertation of the savant M. Daniel Bernoulli, who won the prize proposed for the question of the tides, forms the foundation for the last, though it is augmented by diverse notes and enlightenments communicated by the author. (ibid.).
The ellipsis in this quote lists topics covered in the second part of Du Châtelet’s commentary. What follows the quote is a paragraph noting two topics not covered in it, the mathematics of fluids and resistance forces and the mathematics of comet trajectories. The editor recommends readers to turn to Daniel Bernoulli and d’Alembert16 on the first of these and to Lacaille on the other. He then continues:
There is only the theory of secondary planets whose omission in this work seems more difficult to justify, but at the time when M. Clairaut worked with Madame du Châtelet, he was still too unhappy with both what Newton had done on the subject and his own ideas for him to communicate anything. This interesting part of the system of the world has only since then received the perfection that was previously lacking. The readers who want to be sufficiently taught on this material can consult the piece by M. Clairaut which won the prize of the Petersburg Academy on the theory of the Moon and the work that M. d’Alembert has just published under the title of Recherches sur différens points importants du systême du monde.17

I shall return to this shortcoming of Du Châtelet’s commentary in the last section of the paper. The opening page of her commentary immediately follows the last page of the translation. To get an adequate overview of the commentary, the reader therefore would have had to turn to the end of volume 2 to consult the “Table des Matieres” for the commentary. It lists the chapter titles of the first part, here given in translation in Table 12.2 shown in the table, it gives statements and page numbers of its 165 individual technical points, stretching over almost five pages. (This was common in mathematical works, enabling readers to turn directly to individual problems and their solutions.) Getting an overview of the whole commentary thus required readers to do some work.Table 12.2Contents of Du Châtelet’s commentary


[image: ]


12.3 Remarks on Her “Solution Analytique”
Because I have not worked through Du Châtelet’s mathematics in the second part of her commentary, my comments on it are going to be limited and should be considered provisional.
The titles in Table 12.2 of the last two sections are consistent with the editor’s remark about their relationship to the works of Clairaut and Danial Bernoulli. Those remarks, however, do not begin to cover the scope of what she does, especially in the next to last section on the figure of the earth, which runs just short of 70 pages. She starts by laying out the issue between Newton and Huygens that the latter had raised in his Discours de la Cause de la Pesanteur, and then lays out six hypotheses about the action of gravity in giving shape to rotating bodies of fluid. The remainder of the section then presents mathematical solutions corresponding to some of these hypotheses, including at the end the problem when the density is not uniform, but instead increases towards the center of the earth. Granted that she derived the mathematics in these solutions from Clairaut’s book, it goes well beyond any mathematics employed in either the Principia or Huygens’s Discours, and thereby provides her ambitious readers with results that reached well beyond those to be found in her translation.
The initial three sections of the second part all concern problems posed in Book 1 of the Principia, specifically in Sects. 8, 9, 12, 13, and 14 respectively. Section 14, much of which subsequently appeared in his Opticks as well, puts forward Newton’s purely conjectural suggestion that attraction of light particles might explain the refraction of light. Du Châtelet devotes only nine pages to this, the first six of which involve no math, but only a comparison of Newton’s proposed approach to refraction with those of Descartes and Fermat. The last three pages give a detailed calculus formulation of Newton’s math in Sect. 14, in the process making more clear than his did precisely how the ratio of the angles, and hence the so-called index of refraction, depends on various quantities.
The second section in Du Châtelet’s “Solution Analytique” consists of three parts paralleling Newton’s Sections 12 and 13, the first on attraction towards spheres resulting from attraction towards their individual parts, the second an attraction towards non-spheres, especially cylinders, and the third on attraction towards spheroids. Throughout she is supplying calculus formulations of results derived geometrically in the Principia. In the second and third part, she follows Newton in considering only the attraction towards the body of a corpuscle on its axis of revolution,18 but she goes beyond Newton in the case of cylinders by solving for rules of attraction towards the individual parts beyond the inverse-square. Newton himself gives only the result for a corpuscle along the axis of the spheroid, with nothing in the way of the mathematics by which he obtained it.19 Du Châtelet’s formulation in the calculus provides the requisite mathematics, which indeed is noteworthy for its complexity.
The 38-page Sect. 1 of her “Solution Analytique” is the most interesting of these three, first because it covers such a wide range of problems involving trajectories under centripetal forces that had been broached in Book 1 of the Principia, and second because among these was the calculus problem that had become most celebrated during Newton’s lifetime. This problem, which became known as the “inverse” trajectory problem, is stated succinctly in Newton’s Proposition 42: Let the law of centripetal force be given; it is required to find the motion of a body setting out from a given place with a given velocity along a given straight line. The combination of Propositions 40, 41, and 42 provide a geometric solution by specifying a curve, the area under which then provides the basis for a solution. This curve, however, depends on the law of centripetal force, and hence the solution Newton provides is generic, requiring the law to be specified and before the curve can be determined and the area under it then be obtained. The only full case given in the Principia is the inverse-cube, yielding a spiral. In particular, the Principia does not include a solution for the case of an inverse-square force. Its not doing so is why the problem came to be so celebrated on the continent.20

At the turn of the eighteenth century, various individuals working on the development of the calculus in concert with Leibniz had turned to the Principia for problems to which it could be applied. Varignon, in particular, had developed calculus solutions for problems of motions under central forces that had been fully solved geometrically in it. In the first half of Sect. 1, Du Châtelet, following Varignon’s lead, presents solutions for the cases in the Principia in which the trajectory and center of forces are given, and the problem is to derive the “law of force.” These include calculus solutions corresponding to Propositions 11 through 13 in which Newton shows that the rule of force for motion along a conic-section in which the body sweeps out equal areas in equal times with respect to a focus is inverse-square. In the first edition a corollary to Proposition 13 asserts without offering any justification at all that the converse of this claim holds—if the force is inverse-square, the trajectory is such a conic-section. Newton’s not providing any justification for this claim is what led to the inverse-problem becoming celebrated.
In 1710 Jacob Hermann and Johann Bernoulli published calculus versions of the problem of trajectory under arbitrary centripetal forces that included a solution for the specific case of the inverse-square, perspicuously confirming the uniqueness of conic-section trajectories for this case. Bernoulli, in addition to arguing that his solution was preferable to Hermann’s, insisted that he was making an important new contribution by fulfilling a gap in the Principia. (Even before word reached Newton about this, he had added a short justification for the claim made in the corollary to Proposition 13, but still no solution along the lines of Propositions 41 and 42 for the case of an inverse-square force.) Bernoulli argued still further—and this is most important for Du Châtelet’s Sect. 1—that his solution displayed the marked advantages of the calculus over Newton’s geometric mathematics for problems in physics. This initiated a debate between England and the continent, paralleling the priority dispute that had also been initiated in 1710, over which mathematical approach was to be preferred. Calculus solutions for other problems treated in the Principia would emerge between 1710 and the time Du Châtelet was writing for which this claim of its advantages had indisputable merit, but this was the first and the one that initiated the debate.21 Du Châtelet’s choice of topic for the opening section of her “Solution Analytique” was thus especially appropriate.
With the exception of calculus versions of Newton’s solutions for direct vertical fall at the end, the second half of Sect. 1 follows Bernoulli’s lead (without mention of him) in pre-senting calculus solutions for a series of cases of the inverse-problem. In the process, it not only provides proof that the trajectory in the inverse-square case must be a conic-section, but it also displays in a manner notably more perspicuous than in the Principia the specific factors that determine whether the conic-section is an ellipse, a hyperbola, or a parabola. Next, it provides solutions for the trajectories resulting from forces that vary linearly and in an inverse-cube ratio with distance. The only such solution in the Principia is for certain kinds of spiral in the case of the latter, specifically, as Du Châtlet notes, in Corollary 3 of Proposition 41. Again, Du Châtelet’s solutions for the inverse-square perspicuously display the specific factors that determine which kind of spiral results under inverse-cube forces. The sequence of solutions then ends with the case of an inverse-square superposed on which is an inverse cube, as shown in Fig. 12.1.[image: ]
Fig. 12.1Du Châtelet’s Solution for the Trajectory Resulting from an Inverse-Cube Centripetal Force Superposed on an Inverse-Square Centripetal Force


This case of the combination of inverse-square and inverse-cube is the inverse-problem corresponding to the remarkable, and important, solution Newton gives in Proposition 43 to the following problem: It is required for it to make happen that a body may be able to move in any trajectory that is revolving about the center of forces just as another body moves in that same trajectory at rest. Restating this in more accessible form, the problem is to find the superposed centripetal force that will cause the trajectory of a body moving under any given kind of centripetal force to precess. The answer proven in Proposition 3 is an inverse-cube force—this regardless of the kind of centripetal force governing the non-precessing trajectory.22 As Fig. 12.1 displays, Du Châtelet solves first for the case in which the primary force is inverse-square and an inverse-cube force is superposed, and then for the case of in which the primary force is not specified. In both cases, the solution shows that the result is a precession of the trajectory under the primary force. In a Scholium, she notes the tie to Sect. 9 of the Principia, especially the tie to Propositions 44 and 45 which focus on the case in which the primary force is inverse-square. Why her going to the trouble of providing solutions for these cases will become more clear below, particularly when I turn to what Du Châtelet has to say about the at-the-time unresolved problem of the precession of the lunar orbit.
As noted from the outset, the preceding remarks on her “Solution Analytique” should be considered provisional insofar as I have not worked through her mathematics, even in Sect. 1. Hopefully what is said here will lead someone to work through the mathematics and relate it to published material on the relevant topics preceding her. I am not suggesting, in encouraging this, that the mathematics is anything but her own. While I do not see anything novel in the mathematics, my impression from her presentations is that both the choice of the problems solved and their solutions are hers. She may have turned to the calculus in an effort to protect against misunderstandings while translating the Principia, and then found it enjoyable as well as illuminating to work out solutions. Surely her “Solution Analytique” did any reader at the time who was not intimidated by the calculus a real service.
12.4 Initial Remarks on Her “Exposition Abregée”
The first part of Du Châtelet’s commentary divides into two virtually equal-length halves. The second, which begins with Chap. 3, is as much concerned with post-1732 developments as it is with the Principia; the first half is not at all concerned with these developments, but only with the system of the world—that is, the “principal phenomena” of our planetary system—as Newton presents it in the first third of Book 3. The question, accordingly, to ask of this first half is, how fully and accurately does she represent Newton’s thought underlying his theory of gravity? The next section will be devoted to this question. The question to ask of the second half, correspondingly, is how accurately does she represent the state of research on the various topics at the time she is writing in relation to Newton’s treatment of them in Book 3. The section following the next will be devoted to this question. The rest of the present section will remark on her not quite ten-page “Introduction” in which she situates the Principia within the history of thought on our planetary system. It has a few noteworthy features in its own right.
After mentioning the Babylonians and Pythagoras, Du Châtelet runs through a list of heralded figures—Aristotle, Ptolemy, Copernicus, Tycho, Kepler, and Hooke—preceding Newton. She gives short shrift to the Tychonic system: “Tycho, fooled by a badly executed experiment [trompé par une experience male faite], & perhaps even more so by the desire to invent a system, built one that holds the middle between that of Ptolemy and that of Copernicus,” adding at the end of the paragraph that his doing so “only proves how dangerous it is to be over confident in one’s intelligence.” (Princ 1990, 3) In a footnote, she identifies the cited experiment as one of dropping objects from the top of the mast of a ship—that is, the experiment that had been proposed by Galileo and carried out by (Gassendi, 1642)—attributing the idea for it to Copernicus; she gives full credit to Galileo for findings published in his Sidereus Nuncius and Two New Sciences, but not for anything, like the experiment he cited, that he says in Dialogue Concerning the Two Chief World Systems. In particular, she does not cite Galileo as the champion of the Copernican system that he was. Also, I should note that, after dismissing the Tychonic system, she is quick to praise “the exactitude & the long series of his observations,” saying he was the first to prove that comets are superlunary and to discover the so-called “variation” of the Moon and stressing that his observations of planets made Kepler’s advances possible.
Her dismissal of the Tychonic system is not in keeping with what Newton says, either in the Principia or in his earlier version of what became Book 3, his posthumously published De Mundi Systemate. In the Principia Newton carefully states the phenomena in a way that is neutral between a Keplerian-Tychonic and Keplerian-Copernican system and then in Proposition 12 concludes that, though the sun itself is in motion, it and the planets all revolve around the center of gravity of the system, from which the sun never “recedes far.” In De Mundi Systemate, before giving a version of the reasoning in the Principia, he first concludes (Articles 7 and 8) that Jupiter and the other planets are in orbit about the Sun and then, after establishing the magnitudes of the various centripetal forces, concludes (Article 27) that “the earth is not to be excluded from the number of such bodies,” that is, bodies that would “descend straight toward the Sun unless they are moved otherwise.” Du Châtelet never remarks on these, but rather takes the question of Copernicanism to have been settled before Newton.
Another respect in which her “Introduction” is not in keeping with the historical situation of the Principia is her not mentioning any of the comparably accurate alternatives to Kepler’s account of planetary motion. In the two decades between 1657 and 1676 four such accounts had been published, complete with sets of tables rivaling Kepler’s Tabulae Rudolphinae of 1627: by Ismaël Boulliau in 1657, Thomas Streete in 1661, Vincent Wing in 1669, and Nicholaus Mercator in 1676.23 Each of them departed from Kepler in using its own rule, not his area-rule, for locating planets on elliptical orbits versus time. Newton knew them all, having learned his orbital astronomy in the first place from Streete’s book (in English) and probably having first learned of the area rule from reading Mercator’s (to which he had made a small contribution concerning the moon’s libration). At the time Newton began the Principia, no prominent figure producing ephemerides was using the area-rule in doing so. From his point of view, accordingly, what the Principia was doing first was to establish Kepler’s account over these others.24 By contrast, as Du Châtelet presents Newton, the Principia was providing a physical explanation (her word is “explique”) of the already established approach of Kepler’s. Needless to say, her account recurs in the majority of present-day physics textbooks; but that does not make it any less what we now call “Whig history.”
Du Châtelet’s sequence of heralded figures preceding Newton listed above includes one name almost never included in present-day textbooks accounts (nor in Voltaire’s account) of how we got to Newton, namely Hooke’s. Du Châtelet not only cites Hooke, but quotes in full the three hypotheses and following paragraph from the end of his An Attempt to prove the Motion of the Earth from Observations of 1674, that is, the very passage Hooke subsequently invoked as the basis for his claim to priority over Newton for the theory of mutual, interactive gravity as the mechanism of the heavens.25 Hooke opens the paragraph ending this passage with the remark that he has not yet experimentally determined how the forces in question diminish with distance, though in later works, including a letter to Newton in 1679, he singled out the inverse-square. Immediately following the quotation Du Châtelet says,
It must not be believed that this idea thrown out haphazardly in Hooke’s Book diminishes M. Newton’s glory, who was even careful to make mention of it in his Book De Systimate Mundi. Hooke’s example & that of Kepler demonstrate what distance there is between a truth glimpsed at & a demonstrated truth, & how the greatest enlightenments of the spirit are useless in the sciences, when they cease to be guided by Geometry. (Princ, 1990, op. cit, 6).26



She does not remark on the absence of any such acknowledgment to Hooke in the Principia. An obvious question, then, is what exactly Newton did contribute beyond anything by Hooke and Kepler. Her answer to this question is worth quoting in full:
It is by never deviating from the deepest Geometry that M. Newton found the proportion in which gravity acts, & that the principle suspected by Kepler & by Hooke became in his hands such a fertile source of admirable & unexpected truths.
One of the things that had prevented Kepler from drawing out all the truths that follow from the principle of attraction is the ignorance that was present at his time of the true laws of motion. M. Newton had over Kepler the advantage of profiting from the laws of motion established by Huygens, & which he pushed further than him. (Princ 1990, 7f).


She goes on to state the three laws in the brief overview of Book 1 that immediately follows this quote, after listing the eight Definitions that open the Principia. What she makes no mention of at all in this overview is the Scholium on space and time following these definitions. This topic was sufficiently controversial at the time to provoke Euler to make his 1748 anti-Leibnizian pronouncement on it cited in the list in Table 12.1. That she chose to ignore the topic in her commentary is therefore notable. So too is her not making any mention at all of the famous General Scholium that Newton added at the end of Book 3. She does, however, close her “Introduction” with a remark related to it: “As to the rest, I declare here, as M. Newton did himself, that by using the word attraction I only mean the force that makes bodies tend towards a center, without pretending to assign the cause of this tendency.” (ibid., 10).
12.5 On Newton’s Basis for His Law of Gravity: How Much Did She See?
As their titles indicate, Chap. 1 reviews “principal phenomena” within our solar system, most but not all predating the Principia, and Chap. 2 covers how Newton explains [explique] those involving the planets. In effect, then, these two chapters cover the opening portion of Book 3 through Proposition 17 on the rotation of planets about their axes. Book 3 itself opens with Newton’s “Regulae Philosophandi” and “Phenomena,” where the latter consists of two phenomena involving the satellites of Jupiter and Saturn, three involving the five planets—that is, Mercury, Venus, Mars, Jupiter, and Saturn—and one, the moon. Du Châtelet nowhere mentions Newton’s Regulae, and the phenomena she cites in Chap. 1 extend far beyond those Newton listed. Especially notable are two phenomena that Du Châtelet presents as on a par with her others in Chap. 1 that are conspicuously absent among Newton’s: that the earth is a planet in orbit around the sun and that the planets describe elliptical orbits. These departures from Book 3 alone are enough to raise questions about how accurately she is representing his thinking.
Newton’s description of Book 3 in his Preface goes beyond merely noting that it derives his law of gravity from phenomena; it puts this forward as a new, more promising general method:
For in Book 3, by means of propositions demonstrated mathematically in Books 1 and 2, we derive from celestial phenomena the gravitational forces by which bodies tend toward the sun and toward the individual planets. Then the motions of the planets, the comets, the moon, and the sea are deduced from these forces by propositions that are also mathematical. If only we could derive the other pheno- mena of nature from mechanical principles by the same kind of reasoning. For many things lead me to have a suspicion that all phenomena may depend on certain forces by which the particles of bodies, by causes not yet known, either are impelled toward one another and cohere in regular figures, or are repelled from one another and recede. Since these forces are unknown, philosophers have hitherto made trial of nature in vain. But I hope that the principles set down here will shed some light on either this mode of philosophizing or some truer one. (Newton, 1999, 382f).


The first seven Propositions of Book 3 “derive from celestial phenomena the gravitational forces by which bodies tend toward the sun and toward the individual planets.” The next ten then give, in sequence, conclusions about (1) the relative masses and surface gravities of Jupiter, Saturn, and the earth (which Du Châtelet presents as phenomena in her Chap. 1, crediting the Principia) (Princ, 1990, 23f); (2) the motions of all the planets, including the earth, about the center of gravity of the system, from which the sun never departs by much; (3) the nearly elliptical orbits of the planets, sweeping out nearly equal areas in equal times about the sun at a focus; and (4) the at most small rates of precession of those orbits. These seventeen Propositions are the part of Book 3 Du Châtelet addresses in her Chap. 2.
The title of the chapter, “…how M. Newton’s theory explains…,” suggests that Newton had devised his theory to explain known phenomena of planetary motion in these opening Propositions of Book 3, with the rest of the Book then testing it through the conclusions it reaches on the topics addressed in the subsequent chapters of her commentary. This suggestion is but a small step removed from the widely held view on the continent at her time—and widely held ever since27—that, contrary to what Newton says, his theory should be viewed as a hypothesis, put forward as an alternative to other hypotheses, that is to be tested by claims deduced from it. Du Châtelet, however, never uses the word “hypothesis” anywhere in her Chap. 2. While she does not go step-by-step through the derivation of the law of gravity in the first seven Propositions of Book 3, she does speak, for example, of Newton as having “proved [prouvé] that the planets are held in their orbit by a force which tends toward the Sun.”(Princ 1990, 34) So, on the one hand she does not emphasize Newton’s claim of a new method; yet, on the other, her presentation acknowledges, at least in its phrasing, his having derived the law of gravity from phenomena.
The question of how accurately she is representing Newton’s thinking therefore cannot be avoided. But then so too is the question posed in the heading of this section, how deeply did she understand why Newton proceeded as he did.
The answer to these questions is mixed. She misrepresented Newton so far as the denominator of this law of gravity is concerned—that is, the inverse-square, which was the least controversial aspect of this theory at the time she wrote; and this misrepresentation shows that she did not see the depth of his new method. Yet she represented the numerator of the law—its most controversial aspect—not only quite accurately, but with insight into Newton’s thought that no one else at the time appears to have had. I will cover the former first, and then the latter.
Du Châtelet’s gross misrepresentation of Newton is her claiming that he obtained the inverse-square from Kepler’s elliptical trajectories of the planets:
[…] & this curve agrees so perfectly with the Phenomena that it is presently recog- nized by all Astronomers, that it is in ellipses that the planets turn around the Sun, & that this celestial body occupies of the foci of these ellipses.
Starting from this discovery, M. Newton searched for the law of centripetal force that is necessary to make the planets describe an ellipse, & he found in prop. 11 [of Book 1] that this force must follow the inverse proportion of the square of the body’s distances from the focus of this ellipse. (ibid., 35).28



She immediately points out that Newton had derived the inverse-square from Kepler’s 3/2 power rule under the assumption of circular trajectories (namely in Book 3, Prop. 2), adding that it remained for him to show that the 3/2 power rule holds as well for confocal ellipses, for which she then cites the authority of Prop. 15 of Book 1. In Book 3 itself, Newton does indeed infer the inverse-square initially from the 3/2 power rule for circular orbits in Proposition 2, but then adds,
But this second part of the proposition is proved with the greatest precision [accura- tissime] from the fact that the aphelia are at rest. For the slightest departure from the ratio of the square would (by Book 1, Prop. 45, Corol. 1) necessarily result in a noticeable motion of the apsides in a single revolution and an immense such motion in many revolutions. (Newton, 1999, op. cit., 802).


Du Châtelet does mention Newton’s Proposition 45 and the precession theorem29 it establishes at the end of Chap. 2 as affording “a new proof that the gravity that acts on them follows the doubled inverse proportion of the distances,” but only after she has put any question about the law of gravity to rest. (Princ, 1990, 54) Even more out of step with the Principia, it concludes that the orbits are elliptical, at least to high approximation, from the inverse-square, invoking as authority Proposi- tions 11 and Corollary 1 of Proposition 13 of Book 1—just the other way around from the line of reasoning she attributes to him. This is the line of reasoning, moreover, in De Mundi Systemate too, where the ellipse is inferred in Article 29 and the inverse-square in Articles 9 through 12, with the last of these citing (in the version she read though not in the original) Proposition 45.30

Why did she choose to depart from what the Principia itself says? She knew that both Pemberton and Voltaire had claimed that Newton derived the inverse-square from the Keplerian ellipse,31 yet surely she had become so conversant with the text and the intricacies of its reasonings from having translated it, and from having done so with the proposition-by-proposition commentary of the Geneva text in front of her, that she had to have known that the two of them had misrepresented the Principia. Her choice in following them on the inverse-square therefore had to be a considered decision. Surely she was not merely avoiding contradicting Voltaire.
Pemberton’s bypassed the precession theorem appears to have been because explaining it would have been too complicated. This could not have been Du Châtelet’s reason, however, insofar as she discusses that theorem later in her “Exposition Abrogée” and then again in Sect. 1 of her “Solution Analytique.” As we shall see, in Chap. 6 she calls attention to difficulties that had been raised about the precession theorem in application to the moon, so perhaps she thought invoking it as the basis for the inverse-square might undercut the force of Newton’s reasoning. My own view is that what Du Châtelet was doing throughout Chap. 2 was not giving an account of the reasoning presented in the Principia itself, but rather the reasoning that she thought had enabled Newton to discover the law of gravity in the first place when others had not. This fits with what I am going to say, with much admiration, later in this section about her insight into Newton’s reasoning in arriving at the far more controversial numerator of this law.
Assuming I am correct that she is trying to present how Newton got to the law, then she was at a great disadvantage versus where we are now, for she had no access to his manuscripts or correspondence before the first edition appeared in 1687. Those manuscripts show that Newton had inferred the inverse-square in the late 1660 s from Kepler’s 3/2 power rule applied to uniform circular motions, having learned of this rule from Streete’s Astronomia Carolina. He had not connected the inverse-square to elliptical orbits until after Hooke, in correspondence in December 1679 and January 1680, asked him about “the properties of a curve line (not circular nor concentrical) made by a central attractive power which makes the velocities of descent from the tangent line or equal straight motion at all distances in a duplicate proportion to the distances reciprocally taken.”32 Prompted by this and brought back to it when Halley asked him the same question in 1684, Newton discovered that taking the motion to be governed by a centripetal force in combination with a given trajectory and location of the center of force sufficed to dictate how that force must vary along the trajectory. In particular, in the case of an ellipse with the center of force at a focus, the force must vary in an inverse-square proportion with the distance from that center. In effect, then, he discovered that no additional force besides the inverse-square force he had found in the late 1660 s is needed for the planets to be describing Keplerian ellipses rather than circles. The path to his discovery of the inverse-square, accordingly, was also just the reverse of what Du Châtelet says.33

One might well ask, so what? For, even granting that Du Châtelet misrepresents Newton, her account identifies the relevant pieces and only fails to get them in the right order. If only that were at stake, I would not be belaboring the point. Unfortunately, in the process her Chap. 2 masks both the evidence problem Newton saw himself as facing and his unprecedented approach to solving it. That problem is brought out most forcefully in a paragraph Newton added in late 1684 to the tract he had already sent to Halley presenting the link he had discovered between the inverse-square and elliptical orbits. The paragraph, now generally called “the Copernican scho-lium,” did not appear in print until 1893. It begins by noting that the Copernican system can be “proved” from the fact that the centripetal acceleration towards Jupiter and the other planets will cause the sun to be in motion around the center of gravity of the system, yet never to depart far from that center. It then continues,
By reason of this deviation of the Sun from the center of gravity the centripetal force does not always tend to that immobile center, and hence the planets neither move exactly in ellipses nor revolve twice in the same orbit. So that there are as many orbits to a planet as it has revolutions, as in the motion of the Moon, and the orbit of any one planet depends on the combined motion of all the planets, not to mention the action of all these on each other. But to consider simultaneously all these causes of motion and to define these motions by exact laws allowing of con- venient calculation exceeds, unless I am mistaken, the force of any human mind.34



But then, not just the alternatives to Kepler that Newton knew of, but any number of others could agree with observation to reasonably high degrees of approximation; and this in turn meant that the degree of agreement of Kepler’s orbits with observation could not serve as evidence to select his over others’, and hence too Kepler’s orbits could not provide the strength of evidence Newton was pursuing for his theory of gravity. That evidence, he realized, was going to have to come from continuing success in identifying a robust physical source, consistent with his theory, for each systematic discrepancy between calculated and observed orbits!35

Du Châtelet’s commentary shows no sign that she had seen this. She should scarcely be criticized for this, however, for she was far from alone in not seeing it at the time, and it is much easier to see with the “Copernican scholium” in hand. Her translation, combined with her familiarity with research going on in France at the time, nevertheless may have put her in a better position than anyone else at the time to see it. She might very well have asked herself why Newton inferred centripetal forces from Kepler’s area rule, but not the inverse-square from Kepler’s ellipse. If she had, she might have noticed that Newton had taken the trouble in the case of the former to establish not only the proposition, if the area rule, then a centripetal force, but also, if the area rule holds quamproximé, then the force governing the motion is centripetal quamproximé.36 She might then have noticed that everywhere Newton had derived a theoretical claim from phenomena, he had established not only an authorizing “if–then” proposition, but a correlative authorizing “if quamproximé, then quamproximé” proposition Indeed, this is just what his precession theorem provided beyond an insight he already had in early 1685, namely whenever the motion is governed by a centripetal force, the angle between one time at aphelia and the next is 360 deg if and only if the force is inverse-square.
She might then have asked whether Newton’s conclusion “a Keplerian ellipse if and only if inverse-square” holds if “quamproximé” is added to each clause. It would then have been a small step to realize that Newton’s results for eccentric circles and ellipses in which the force is directed towards a center (that is, Book 1, Propositions 7 and 10) give clear reason to suspect it does not hold whenever the eccentricity in the Keplerian ellipse is small. And finally she might have noticed that a corollary to Proposition 7, strangely repeated in a Scholium following Proposition 17, provided her the means to prove for herself whether it does or does not hold in the quamproximé form when the center of force is not exactly at a focus.37

Because she knew Newton’s posthumously published De Mundi Systemate, she had reason to pursue the line of thought just given that no one who had not compared what it says with the Principia could have had. Here is the conclusion about the ellipse in it:
About the Sun, liberated in this way, the other Planets revolve in Elliptical Orbits and, by radii drawn to the Sun, describe areas proportional to the times very nearly [quamproximé], as has been explained [expositum] (in Proposition 65). If the Sun were at rest and the Planets did not act on one another, the Orbits would be Ellipti- cal and the areas would be proportional to the times exactly [exacté] (by Propositions 11 and 13, Corollary 1). The actions of the Planets on one another are of no moment when compared with the actions of the Sun on the Planets, and hence they intro- duce no sensible errors; and those errors are smaller in revolutions about the Sun moving in the way just described than in revolutions about the Sun at rest (by Proposition 66 and Proposition 68 Corol.) especially if the focus of each orbit is placed in the common center of gravity of all the interior planets.38
In the Principia the first sentence is replaced and the slightly reworded counterfactual second sentence lacks the adverb “exacté”:
Proposition 13. The planets move in ellipses that have a focus in the center of the sun, and by radii drawn to that center they describe areas proportional to the times.
We have already discussed these motions from the phenomena. Now that the prin- ciples of motions have been found, we gather [colligimus] the celestial motions from these principles a priori. Since the weights of the planets toward the sun are inversely as the squares of the distances from the center of the sun, it follows (by Book 1, Props. 1 and 11 and Prop. 13 Corol. 1) that if the sun were at rest and the remaining planets did not mutually act on themselves, their orbits would be ellipti- cal, having the sun in their common focus, and they would describe areas propor- tional to the times. The actions of the planets on one another, however, are so very small that they can be ignored, and they perturb [perturbant] the motions of the planets in ellipses about the mobile sun less (by Book 1, Proposition 66) than if those motions were being performed about the sun at rest. (Newton, 1999, Cohen and Whitman translation modified, 817–818).


The very next sentence in the Principia is, “Yet the action of Jupiter upon Saturn is not to be ignored entirely,” followed by an extended discussion of how Jupiter might be causing the observed vagaries in the motion of Saturn. A parallel comparison between the two texts on the precession of the orbits follows this one, with both claiming that the aphelia and nodes would be at rest were it not for the action of the planets among one another, and then granting that they are not quite at rest.
These are among the most prominent indications of how attentive Newton had become to the gap between the exact claims forming the “if–then” mathematically proved propositions in Books 1 and 2 and the conclusions he was using them as inference tickets to reach about non- ideal conditions in the world. Du Châtelet, the translator, had to have noticed this time and again—for example, when translating the claims about the ellipse, area rule, and precession expressed in Latin in the subjunctive into French subjunctives. What she seems not to have seen is the extent to which it had led Newton to devise an unprecedented approach to marshalling evidence for his theory of gravity. Or, at least to the extent that she did see it, there is no sign of her doing so in Chap. 2 of her commentary.
The one criticism of her translation that I mentioned earlier in passing gives reason to think that she simply had not seen what Newton was up to. In De Mundi Systemate he had used the three adverbials—quamproximé, accuraté, and exacté—correlatively with one another. (This is more obtrusive in the manuscript from Newton’s having so often replaced one of the three with one the others than in the published text; but even there it is evident.) In the published version quamproximé occurs 18 times, accuraté 12, and exacté 18. The distribution is quite different in the Principia. The difficult to translate, double-superlative quamproximé (literally, “as nearest as possible”39) occurs 133 times, 40 in Book 3 alone. Accuraté occurs 66 times, including in comparative and superlative forms. Exacté occurs only 2 times, neither involving a comparison of a theoretical claim with observation.40 Between De Mundi Systemate and the Principia Newton decided that exacté is inappropriate when it comes to such comparisons. Du Châtelet’s choice for translating accuraté was nevertheless exactement. This was not a mistranslation of seventeenth-century Latin; but it was a mistranslation of Newton’s Latin.
To appreciate how misleading this translation is with regard to Newton’s methodological claims, consider the difference the choice of translation makes to the six occurrences of accuraté in regard to geometry and its relation to mechanics in Newton’s Preface to the First Edition, or to his fourth rule of reasoning rendered into English, “In experimental philosophy, propositions gathered from phenomena by induction should be regarded as either exactly [accuraté] or very nearly [quamproximé] true, notwithstanding any contrary hypotheses, until yet other phenomena should render such propositions either more exact [accuratiores] or liable to exception.”
So much for the denominator of Newton’s law of gravity and the shortcomings of Du Châtelet’s commentary on it. Let us now turn to the far more controversial numerator and the remarkable insight she appears to display in Chap. 2 into the line of thought that led Newton to it. Manuscripts early in the sequence leading to the Principia—manuscripts to which Du Châtelet had no access—indicate that he had realized from the outset that, to hold generally, Kepler’s 3/2 power rule requires the governing centripetal force to have the same effect on all bodies at any given distance from the center, regardless of their mass.41 This led Newton to devise and carry out an elaborate two-pendulum experiment that confirmed to far greater precision than ever before Galileo’s claim that, in the absence of air resistance, all bodies would acquire the same velocity in falling from any given height, regardless of their size, shape or bulk. The conclusion Newton draws from these is the second clause of Proposition 6: All bodies gravitate towards each of the planets, and at any given distance from the center of any one planet the weight of any body whatever towards that planet is proportional to the quantity of matter which the body contains (Newton, 1999, 806). Du Châtelet knew as well the corresponding statement of this conclusion, in slightly different words, in De Mundi Systemate.42

With forces as characterized by Newton’s first two laws of motion, the strength of the empirical evidence left no room for controversy over whether forces of gravity are proportional to the masses of the bodies on which they act. It was the other mass in the numerator that was so controversial. The reasoning in the Principia (Proposition 7) comes down to its being a consequence of the third law of motion: The gravitational force of the sun on Jupiter is proportional to the mass of Jupiter. By the third law, there must be an equal and opposite gravitational force of Jupiter on the sun, and this force in turn must be proportional to the mass of the sun. The magnitude of the equal and opposite forces in question must therefore vary as the product of the masses. But then the gravitational force on an attracted body must vary as the product of its mass and the mass of the attracting body. This gave reason for Newton’s distinguishing among the “motive measure” of the force of gravity towards a body of mass M (in modern terms, GMm/r2), the “accelerative measure” (GM/r2), and the “absolute measure” (GM).
Insofar as Du Châtelet knew De Mundi Systemate as well, she knew how Newton presented this reasoning there in Article 20, before he had adopted the term massa:
And since the action of centripetal force upon the attracted [attractum] body, at equal distances, is proportional to the matter in this body, it is reasonable also to grant [rationi etiam consentaneum est] that it is proportional as well to the matter in the attracting [trahente] body. For the action is mutual, and makes the bodies by a mutual endeavor [conatu mutuo] (by Law 3) approach one another [ad invicem], and accordingly this [action] must be in conformity [conformis esse debet] with itself on the body in both places [in corpore utroque]. One body can be considered as attracting [attrahens], and the other as attracted [attractum], but this distinction is more mathematical than natural. The attraction [attractio] is really that of either of the two bodies towards the other, and thus of the same kind in both. (Newton, 1728, 24f).


Knowing this one as well consequently put Du Châtelet in a different position from what she would otherwise have been in when commenting on Newton’s numerator.
Why was the claim about gravity being proportional to the mass of the attracting body so controversial? Simply put, Newton had provided no empirical evidence for it. He had summarized his results from a ballistic pendulum experiment that provided by far the strongest evidence ever before for the third law of motion, and with it what we now call the conservation of linear momentum, in the case of impact. But the third law holding in impact is one thing, its holding for gravity is another. He had provided no evidence that it does, or even that celestial bodies mutually interact with one another, no evidence that the sun is in motion mutually with the planets, and no evidence that Jupiter and Saturn mutually attract one another save for citing the vagaries in the motion of the latter and proposing attraction towards Jupiter as a possible explanation. He similarly had offered no evidence that the moon exerts a gravitational force on the earth beyond again proposing its doing so causes the tides and the precession of the equinoxes.43 And, needless to say, all Newton could do was to explain away the failure to observe any attraction of the whole earth towards any everyday body on its surface.
Euler pointed out the absence of such evidence forcefully in a letter to Tobias Mayer dated 25 December 1751:
As for the cause of gravity which I have rejected, I consider the objection that the attraction must not necessarily be proportional to the masses, to be of no great importance, as it is still not decided by any single phenomenon that the attractive forces of heavenly bodies are proportional to their masses. On the contrary, Newton tried to determine the masses on this basis since there is no other way of specifying them. As soon as one now places the statement that the attractive forces are proportional to the masses (which is founded on a crude hypothesis) in doubt, this objection against my idea is eliminated.44 [italics added] (Forbes, 1971, 44).


The hypothesis that Euler called “crude” could only have been the applicability of the third law of motion to gravity. For Euler to have said this is all the more striking insofar as, by 1752, he had become a champion of Newton’s first two laws of motion and of the inverse-square, and he was certainly proceeding in his work in celestial mechanics on the basis of the gravitational forces acting on planets being proportional to their masses.
Unbeknownst to Euler, Roger Cotes, the editor of the second edition of the Principia, had earlier said to Newton that his taking the third law to hold for gravity amounted to a hypothesis after he had received the draft of the General Scholium to be added at the end of Book 3, that is, the Scholium containing the remark, “hypotheses non fingo.”45 In fact, Newton nowhere in Book 3 pointblank asserts that the third law holds for gravity. The nearest he comes to doing so is in a subordinate clause in Proposition 5, Corollary 1, the clause which Cotes specifically cited: Et cum attraction omnis (per motus legem tertiam) mutua sit—“And since (by the third law of motion) all attraction is mutual.” Whether Du Châtelet noticed that Newton dropped the parentheses in the clause in the third edition is an interesting question. Regardless, both she and Euler had every reason to think that Newton was simply taking the application of the third law to gravity for granted.46

Du Châtelet’s account of the numerator of Newton’s law of gravity proceeds in the reverse order from that in both De Mundi Systemate and the Principia, that is, from the conclu- sion first that gravity is proportional to the mass of the attracting body, then to the conclusion that it is proportional to the mass of the attracted body. The first of these she reached in steps. First, “We can conclude that the attractive force belongs to all celestial bodies, & that it acts in our planetary system according to the ratio of doubled inverse proportion of the distances;” from the mutual attraction implied by the principle of action and reaction: “we see sensibly the effects of this mutual attraction in the conjunction of Jupiter & Saturn;” … and it “is confirmed again by the attraction of the Moon on the earth, the effects of which become sensible in the tides & in the precession of the equinoxes, as we shall see in what follows.” (Princ 1990, 42).
She then raises the question why, given that the action is reciprocal, “does the earth not turn around the Moon, instead of making the Moon turn around it; it certainly has to be that the law followed by the attraction depends not only on the distance, & and that there is some other element with which we give reason [raison] to this determination, for distance is here insufficient, seeing as it is the same for one & the other globe.” (ibid.) Insofar as the central bodies are larger than the bodies orbiting them, “it is easy … to suspect that this law is that of the masses.” But, “seeing as the size & the mass are two different things, in order to be sure that the gravity of celestial bodies follows the law of masses, it was therefore necessary to know these masses. But how to know the mass of different planets, this is what M. Newton’s theory teaches us. Here is the path he followed to arrive at this discovery.” (ibid., 42f).47

The Principia does not invoke the comparative sizes of the sun, Jupiter, Saturn and their satellites, and the moon, but De Mundi Systemate does, in Articles 15 through 17, immediately preceding the two Articles yielding the conclusion that the force is proportional to the mass of the attracted body. Her postponing this conclusion until after the conclusion that the force is proportional to the mass of the attracting body is all the more reason to read her not as presenting Newton’s published evidential reasoning, but as working out for herself how he might have come upon his theory in the first place. She surely was taking De Mundi Systemate into account while writing her commentary on the Principia.
That last step to the conclusion that gravity varies as the mass of the attracting body has Du Châtelet once again inverting the sequence of reasoning in both of the works. They reach this conclusion first and then from it conclude that the gravitational force towards a body is composed of inverse-square gravitational forces towards each particle of matter forming. She does just the opposite. The passage immediately following the last one quoted (about how he arrived at the discovery) is,
Because the attraction of all the celestial bodies on the bodies that surround them follows the inverse proportion of the square of the distances, it is quite likely that the parts of which they are composed attract each other in the same proportion. The total attractive force of a planet is composed of the attractive force of its parts: for if we imagine that several little planets unite to make a big one, the force of the big planet would be composed of the forces of all these little planets, & M. Newton proved in the Props. 74, 75 & 76 that if the particles of which a sphere is composed attract each other mutually by the inverse ratio of the square of the distances, these entire spheres will attract the bodies that are exterior to them, placed at any dis- tance, in this same ratio of the square of the distances; & of all the laws of attrac- tion examined by M. Newton, he found only that of the inverse ratio of the square of the distances, & that which would follow the simple ratio of the distance in which the entire spheres attract the bodies that are exterior to them in the same ratio as their parts attract one another. (ibid., 43).


What is doing the heavy lifting in this reasoning is the step of imagining “that several little planets unite to make a big one,” a conceptualization she takes from Corollary 1 of Proposition 7 in Book 3 of the Principia. (There too, though in Book 1, Newton proposed an experimental program (Proposition 92) in order to establish that gravitational attraction toward a whole body is composed of gravitational attractions toward its parts; she makes no mention of this.).
Du Châtelet takes herself to have established the claim that gravity is proportional to the mass of the attracting body, and proceeds, along the lines of Newton’s Proposition 8, to describe how to infer values for the relative masses and densities of the sun, Jupiter, Saturn, and the earth from the periods and mean distances of the bodies in orbit around them. She then presents, in a single long sentence, an argument for Copernicanism that appears in De Mundi Systemate,48 but never in any edition of the Principia:
The mass of the planets being known, we see that the bodies that have less mass turn around those that have more of it, & that the more a body has mass, the more it has attractive force, all things being equal; thus all the planets turn around the Sun because the Sun has much more mass than any of the planets, for the mass of the Sun is to those of Jupiter & of Saturn about as 1 to 1100 & 3000 respectively; so these two planets being those of our system that have the most mass, it follows that the sun must be the center of our system. (Princ 1990, 46).


Only at this point does Du Châtelet turn to the mass term in the numerator which comes first in De Mundi Systemate and the Principia: “But if the effect of the attraction, or the path made by the attracted body, depends on the mass of the attracting body, why would it not depend on the mass of the attracted body, this assuredly merits that we examine it.”(ibid.) After citing Boyle’s experiment with gold and feathers in an evacuated tube, she concludes, “It is therefore beyond doubt that the attractive force of our earth proportions itself [se proportione] to the mass of the body it attracts.” (ibid., 47) She follows this with Newton’s reasoning for the corresponding claim about the celestial realm, concluding.
[…] the attraction of the celestial bodies is proportional to the masses, as much in the attracting body as in the attracted body; that it is the mass that determines that one body turns around another; that we can consider indifferently all bodies as attrac- ting & as attracted; that finally the attraction is always reciprocal between two bodies, & that it is the proportion that is between their masses that determines if this double attraction can be sensible. (ibid., 49).


This conclusion puts her in position to present Newton’s version of the Copernican system, with the sun in motion around the common center of gravity of all the bodies in it and “the path they take around the center of gravity being in the reciprocal ratio of their masses.” (ibid., 50) Unlike Newton, however, she argues, rather than hypothesizing, that the center of gravity is statinary, appealing to the lack of observed “changes in the relation of different parts of our planetary system to the fixed stars.” (ibid., 51) She finally recaps the whole of her account of the numerator of Newton’s law in a single sentence comprising an entire section of Chap. 2, reverting to phrasing she had used earlier: “Seeing as the attraction proportions itself [se proportione] to the mass of the attracting body, & to that of the attracted body, we must conclude from this that the attraction belongs to each part of the matter, & that all parts of which a body is composed attract each other mutually; for if the attraction did not belong to each part of the matter, it would not follow the ratio of the masses.” (ibid.)
What I referred to earlier as remarkable in Du Châtelet’s account of the numerator is her phrase ‘se proportione’. Forces are not the sort of things that adjust themselves to the bodies involving them, or to circumstances in general. I know of nowhere that Newton uses such phrasing, and so far as I know no one in the seventeenth or eighteenth centuries except Du Châtelet used in regard to gravitational forces. Of course, she may just have been introducing a turn of phrase with no intention of anyone reading more into it. The one strong piece of evi- dence against this is her presenting the claim that gravity varies with the mass of the attracted body after, and subordinate to, the claim that it varies with the mass of the attracting body. For, as emphasized above, this is the reverse of what Newton did in both De Mundi Systemate and the Principia. What I am proposing is that she recognized how much of Newton’s theory of gravity stemmed from his seeing the variation of gravitational forces with the mass of the body they are acting on as, on its face, incongruous. If so, her doing so was remarkable, if only because she would appear to have been alone in recognizing it.
Insofar as this claim about the attracted body had so much more empirical evidence sup- porting it than the correlative claim about the attracting body, why Newton would have found it disturbing calls for some explanation. The problem it posed is conceptual, not empirical. Given the opposition to Newton’s theory on the continent, one might think he should have been more bothered by “action at a distance.” But this was no more of a problem for gravity than it was for magnets. A similar point can be made about the aspect of the theory to which Huygens most objected, that the gravitational force towards a body is composed of gravitational forces towards its individual particle of matter. Here again Newton must have known of the experimental evi- dence Gilbert cites showing this for magnets.49As he notes in a corollary to Book 3 Proposition 6 in all editions of the Principia, he knew that “gravity is of a different kind from the magnetic force. For magnetic force is not proportional to the matter attracted.” (Newton, 1999, 810) Indeed, only gravita- tional forces are proportional to the quantity of matter of the body on which they act.
Initially Newton had followed others in stating what we now call the principle of inertia in terms of the absence of impediments to the motion. But then, in conjunction with his stating his second law of motion in terms of impressed forces, he became the first to state it in terms of forces, even to the point of deleting ‘impedientibus’ in the earliest manuscript we have in which he does so: By its inherent force every body perseveres in its state of rest or uniform motion in a straight line except insofar as it is thought to change that state by impressed forces and impediments.50 Impressed forces are forces impressed on a body from sources external to it. But how can a force that is external to a body adjust itself in its action on one body versus another—on, for example, Jupiter versus Mars? This is the conceptual difficulty with gravity that Newton encountered while developing the Principia, a difficulty that he was the first to face because he was the first to treat gravity not as merely a power of nature, but as an impressed force acting on bodies. Save for the one corollary contrasting gravity with magnetism, he did nothing to bring out the conceptual difficulty in the Principia; rather he treated this aspect of gravity simply as an undeniable empirical fact, expressed in Proposition 6 by the innocuous generalized reformulation of Galileo’s original claim, “the weight of any body whatever toward [each] planet is proportion- al to the quantity of matter which the body contains.”
I am proposing that Du Châtelet’s phrase, se proportionne, is a sign that she saw this difficulty and its importance to Newton. She was able to see it when others did not by virtue of the attention she gave to De Mundi Systemate. Immediately following Article 20 in it—that is, the article quoted in full above that proposed extending the conclusion about the attracted body reached in Articles 18 and 19 to the attracting body—is a long Article that has no counterpart at all in the Principia:
And hence it is that the attractive [attactiva] force is found in both. The Sun attracts [trahit] Jupiter and the other Planets, Jupiter attracts [trahit] its Satellites and similarly the Satellites act on one another and on Jupiter, and all the Planets act on themselves mutually. And although, in a pair of Planets, the action of each on the other can be distinguished and can be considered as paired actions by which each attracts [trahi] the other, yet inasmuch as these are actions between two bodies, they are not two but a simple operation between two termini. Two bodies can be drawn [trahi] to each other by the contraction of a single rope between them. The cause of the action is two-fold, namely the disposition of each of the two bodies; the action is likewise two-fold, insofar as it is upon two bodies: but insofar as it is between two bodies it is simple and single. There is not, for example, one operation by which the Sun attracts [trahit] Jupiter and another operation by which Jupiter attracts the Sun, but a single operation by which the Sun and Jupiter endea- vor to approach each other. By the action by which the Sun attracts [trahit] Jupiter, Jupiter and the Sun endeavor to approach each other (by Law 3), and by the action by which Jupiter attracts the Sun, Jupiter and the Sun also endeavor to approach each other. Moreover, the Sun is not attracted [attrahitur] by a twofold action towards Jupiter, nor Jupiter by a twofold action towards the Sun, but there is one action between them by which both approach each other. Iron attracts [trahit] a Loadstone just as much as a Loadstone attracts iron. For any iron in the vicinity of a Loadstone attracts other iron also. But the action between the Loadstone and the iron is simple, and Philosophers consider it as simple; the operation of the iron upon the Loadstone is the very operation of the Loadstone between itself and the iron, by which both endeavor to approach each other. This is manifest from the fact that if the loadstone is removed, nearly the whole force of the iron ceases. In this way conceive that a simple action, arising from their concurring [conspirante] nature, is exerted between two Planets, and this will hold in the same way for both and thus, being proportional to the matter existing in one of them, will be propor- tional to the matter in the other.51



The next five Articles draw out implications from this, culminating in Newton’s distinguishing accelerative force from absolute force and motive force; Article 26 ends with the statement, “Now that these things have been properly understood, it will be easy to determine the motions of the celestial bodies among themselves.” (ibid., 30)52 Du Châtelet would thus have been in a position to see the conceptual effort Newton thought needed to lay out the rationale for accelerative forces—a notion crucial to the Principia that, unlike its correlatives absolute force and motive force, has meaningful content only in the case of gravity.53

Had Du Châtelet had access to Newton’s manuscripts, she would have seen a good deal more evidence of how important this unique aspect of gravity was to his evolving theory of it. She would have seen, for example, that Newton had spoken of a force by which a body is urged “in regard to its own bulk” long before he had formulated the threefold distinction between absolute, accelerative, and motive.54 She would have seen that the word acceleratrix was inserted in Newton’s hand in De Mundi Systemate, replacing his earlier choice of localis.55 She would also have seen the draft of an Article 23, at first reworked and then with a long insert in Newton’s hand, explaining further how gravity works, only for him to X it out in its entirety and replace it with the brief Article citing interaction of magnetic forces that she had seen in the pub- lished version.56 And she would have realized that Newton was not content at the end of 1684 with taking for granted the universally accepted claim that “all bodies descend in equal times (at least if the very small resistance of air is removed),” but instead considered it imperative to carry out the elaborate experiment involving two eleven foot pendulums in order to verify the claim to high precision before he proceeded to further.57

Einstein, of course, is famous for focusing on gravity being proportional to the mass of the attracted body in his development of his theory of general relativity, taking it to be telling us something fundamental about gravity that had never received the attention it called for. I had not appreciated how important this form of what we now call Einstein’s “equivalence principle” had been to Newton until I undertook the task of preparing variorum translations of his manuscripts from 1685, the year in which the Principia was taking its initial shape. If I am correct in assigning the significance I have to Du Châtelet’s phrase, se proportionne, then she managed to realize it from far less than is available to me. Moreover, if so, then she may well have been one of the few, if not unique in, calling attention to the incongruity of this feature of gravity between Newton and Einstein.
Earlier I said that Du Châtelet had the steps leading to Newton’s discovery of the inverse-square in the denominator of his law of gravity in the reverse order of Newton’s actual steps. I, of course, have the advantage of having access to manuscripts and correspondence that she did not. An obvious question, where again I have this advantage, is whether her order for the numerator—first the mass of the attracting body, then for the attracted body—is not only the reverse of how Newton presents the two in De Mundi Systemate and the Principia, but the reverse as well of how he discovered them. The answer is unclear. The manuscript fragment in which the principle of inertia is first stated in terms of impressed forces includes as well the first occurrence of the third law of motion in the sequence leading up to the Principia; it also includes the first mention of the two-pendulum experiment, with results presented in a further revision of it that also proposes a single word (pondus) for quantity of matter, with massa coming much later. Newton was committed to all bodies responding to celestial centripetal forces in the same way, regardless of their quantities of matter, from the outset of the sequence of manuscripts, and he added almost immediately the interaction of the planets with the sun. The manuscript fragment in which all these elements appear together for the first time is the earliest we have in which Newton attempts to formulate a set of definitions and laws to accommodate both of these commitments.58 Figuring out which came first, the proportionality to the mass of the attracting body or that of the attracted body, therefore may be impossible. I certainly cannot say that she was wrong in her reconstruction of how Newton initially got to the numerator.
My heading for this section on her Chap. 2 contained the question, How much did she see? Because I posed this question from a retrospective perspective in which I have access to manuscripts that she did not, it is not very fair to her. I stand by the conclusion that she did not see the unprecedented approach the Principia takes to marshalling evidence from the extraordinarily complicated motions of the bodies in our planetary system. That conclusion too, however, is far easier to see in retrospect than it seems to have been to anyone at the time. The one fair question to ask of her is how well Chap. 2 does, given its title, towards helping the reader of her translation to see the multifold relation between Newton’s theory of gravity and the principal phenomena of our planetary system. My view is that Chap. 2 not only does this very well, but that no one at the time had done it any better.
12.6 On the State of Newton’s Theory in the Late 1740s: In a Different Voice
Each of the remaining chapters of Du Châtelet’s “Exposition Abregée” is as much about recent developments on a topic covered in Propositions 19 through 42 of Book 3 as it is about what Newton said in them. Chap. 2, though outwardly about how Newton came upon his theory of gravity, in fact presents how Du Châtelet herself understood the theory and its relation to what she identified as the principal phenomena of our system. In Chap. 2, accordingly, she is speaking for herself, and the voice throughout is hers, as illustrated by such distinctive turns of phrase as ‘se proportionne’. In the subsequent chapters, she is not only presenting post-1732 research by various others, but also having to present what Newton said through the lens of this research. This leaves her speaking not for herself, but for the community of those engaged in the research—Maupertuis, Clairaut, Daniel Bernoulli, Euler, and d’Alembert, to name those most prominent. The phrasing in these chapters remains unmistakably hers, but in speaking for a community the voice in these chapters is that of an author of what we would now call a review article. This explains my appropriating Carol Gilligan’s title, In a Different Voice, in my heading for this section. My doing so has nothing to do with gender, but rather with an obligation to suppress, or at least to limit the extent to which she is expressing, views that are distinctly her own.
Reading the second half of “Exposition Abregée” as a review article makes my assessment of it turn less on the accuracy with which Du Châtelet presents the Principia as on the accuracy with which she lays out the state of research at the time—what had been established, what principal problems remained, what made them problems in the first place and why they had come to the forefront, and what stood in the way of resolving them? Starting with Chap. 3, the research topics are the figure of the earth, the precession of the equinoxes, the tides, the motions of the moon and other planetary satellites, and comets. Each of these was a research topic unto itself, though the first three were related to one another by virtue of Newton’s theory of the precession of the equinoxes depending on the non-sphericity of the earth and the gravitational forces of the moon and sun acting on it, and his theory of the tides derives from these forces. I am going to proceed through the topics in her order.
The sole mention of non-sphericity of the planets in De Mundi Systemate is in conjunction with the precession of the equinoxes:
Because of the daily revolutions of the planets, [their] matter endeavors to recede from the axes of this motion, and hence the liquid parts rise a little higher near the equator than near the poles and will inundate the solid parts if not likewise rising. For this reason the Planets are a little thicker near the equator than near the poles, and their equinoctial points on that account regress, and the axes sway to and fro with an oscillatory motion twice in each revolution and they twice return to their former inclination. (Newton, 1728, 42).


Du Châtelet had no way of realizing that Newton first learned of the variation of surface gravity with latitude from Halley in the summer of 1686, leading him to realize that it together with the figure of the earth was a source of evidence that terrestrial gravity is composed of inverse-square forces towards each of its individual particles of matter. Not having access to the first edition of the Principia,59 she would have had trouble realizing that this was the sole topic for which Newton reached three different conclusions in the three editions, with the largest revisions made from the first to the second surely because Huygens had challenged him on the magnitudes of these two phenomena. From Maupertuis’s Discours sur les différentes figures des astres of 1732 she at least knew of Huygens’s challenge. If she had read the latter’s Discours de la Cause de la Pesanteur, she would have realized that prompted by gravity measurements near the equator on a pair of French expeditions, he had been the first to propose that rotation of the earth would cause measured surface gravity to be less at the equator, from which he then proposed that the earth must not be perfectly spherical. She would also have seen that there was nothing in the Principia to which Huygens took stronger exception than gravity being composed of gravity towards the individual particles of matter of the earth (Huygens, 1690, op. cit., especially 159).60

Regardless of how much Huygens had to do with it, by the time of the second edition of the Principia Newton was looking to the combination of the figure of the earth and the variation of surface gravity with latitude as providing at the time the sole empirically accessible test of his universal particle-to-particle gravity.61 That prospect suffered a blow when the younger Cassini announced in 1713 that his geodetic measurements across France had given evidence that the longer diameter of the earth is at the poles, not the equator (Cassini, 1720).62 Du Châtelet notes this in her Chap. 3 without citing Cassini by name, and then quickly dispenses with it in a single sentence: “Finally we were obliged to go measure a degree beneath the equator, & another beneath the polar circle, to decide the question; we were thrown into error, but we have fixed our fault, & the measures of the French Academicians justified M. Newton’s theory of the figure of the earth, whose flattening near the poles is presently generally recognized.” (Princ  1990, op. cit., 60).
This sentence should not be taken as her saying that the two expeditions had also decided the question of Newton’s theory of the extent of the flattening. To the contrary, most of Chap. 3 concerns the respects in which those expeditions and related efforts had raised serious issues challenging Newton’s theory. The very next sentence following the one just quoted initiates a sequence of such challenges: “The measures taken in Lapland & in Peru give a greater flattening than the one we have just seen results from M. Newton’s theory, for these measures give the ratio of the axes as 173 to 174.” (ibid.) The reference to “the one we have just seen” is to a meticulous, step-by-step presentation of the reasoning in Newton’s Proposition 19, which yielded a ratio of the axes of 229 to 230 under the assumption that the earth is a uniformly dense body of rotating fluid held together in hydrostatic equilibrium by inverse-square gravitational forces among its particles of matter. Virtually all the rest of Chap. 3 following the quote just given explains how the results from the two expeditions appear to be irreconcilable with Newton’s claims about this ratio and his corresponding claims about the ratio between the lengths of a one second pendulum in Paris and at the equator.
Du Châtelet starts with a couple of somewhat innocuous criticisms of Newton: he had assumed that the figure of the earth is an ellipsoid, while Clairaut in his book had proved it; and Newton had assumed that the density is uniform while, as he had suspected in the second edition, the density increases towards the center (ibid., 61).63 She immediately then turns to the fundamental theorem in Clairaut’s book that provides the basis for all the respects in which the results from the two expeditions pose a deep challenge to Newton: “in all the likeliest hypotheses that can be made regarding the density of the interior parts of the earth, there is always, while supposing the attraction, such a link between the fraction that expresses the difference of the axes, & that which expresses the decrease of gravity from the pole to the equator, that if one of the two fractions surpasses 1/230 the other must be less by precisely the same quantity.” (Princ, 1990, 61) Let me express this “link,” now called Clairaut’s theorem, in modern symbolic form:[image: $$ \frac{g}{{g_{equator} }} = 1 + \left( {\frac{5}{2}m - f} \right)\sin^{2} \Phi + \cdots $$]





where f is the flattening (e.g. 1/230) and m is the ratio of the centrifugal force at the equator to pure gravity at the equator (in the case of the earth, 1/289.
Du Châtelet shows full appreciation of the significance of Clairaut’s theorem, but it might help if I state it in the way that it subsequently became a sticking point for Newtonian gravity.
Measurements could be made of the variation of g, which, by the formula, gives a value for f; and independently of this, geodetic measurements could be made of the variation in the length along one degree of a meridian, from which again a value of f could be derived. These two values must agree to within the precision of the measurements if the rotating earth is held together in hydrostatic equilibrium by Newtonian universal gravity, regardless of how the density, at equilibrium, varies.
The first way Du Châtelet shows that the results from the two expeditions violate this requirement is by inferring the ratio of (net) gravity at a pole to gravity at the equator for a flattening of 1/173 and announcing, “Now seeing as all the experiments using the pendulum show that the diminishing of gravity from the pole to the equator, far from being smaller than 1/230 as it would have to be in accord with this theory, is to the contrary greater, it follows that the actual measures are not in accord on this point with the theory.” (ibid., 62) Next, she turns to Newton’s two-part claim that, if the diminishing of gravity is greater than the value he calculated for a uniform earth, then the density increases towards the center and the flattening will be greater than 1/230. The first part, she notes, agrees with Clairaut’s account, but the second part very much does not: “It follows from M. Clairaut’s theory … that the flattening can never be greater than 229 to 230, seeing as this ratio is the one that we find while supposing the earth to be homogeneous, & that it results from this theory, that in all other cases the gravity increasing, the flattening must be less.” (ibid., 63).64

In the second edition of the Principia Newton had concluded, after reviewing a whole series of pendulum measurements near the equator made on various expeditions—all of which indicated a larger diminution of gravity there than his value calculated for a uniform earth—that the density increases towards the center and the excess radius at the equator “will become” 317/12 miles instead of the 171/6 miles he had calculated for uniform density. In the third edition he dismissed all these measurements except those made by Richer in Cayenne in the early 1670 s, and he applied a correction to the length of the pendulum for the difference in temperature between the equator and Paris to have Richer’s value agree with that for uniform density, allowing him to conclude that the earth is uniform.65 Du Châtelet’s next objection to Newton rejects this correction: “the attention that was given to conserving the same degree of heat by the use of thermometers in the experiments that have been carried out since M. Newton on the length of the pendulums in the different regions of the earth, prove that these difference must not be attributed to this cause, & that there really is a decrease in gravity from the pole to the equator greater than the one that M. Newton gave in his table.” (Princ, 1990, 64).66

Finally, she takes Newton to task for concocting an ad hoc means of having his calculated value for the flattening of Jupiter agree with the observed value: “This means used by M. Newton to explain a lesser flattening than that which is given in the case of homogeneity, seems highly unlikely, & we must by stunned that while explaining the flattening of Jupiter, he made recourse to a cause whose effect would be much more sensible on the Earth than on Jupiter, seeing as the Earth is much closer to the Sun than Jupiter.” (ibid., 66) Chap. 3 then ends with no summary comment on the state of Newton’s theory as it applies to the figure of the earth and the variation of surface gravity with latitude, or any other recapitulation of the chapter. Instead she concludes with a quick calculation of her own to the effect that the flattening of the sun is too small to observe.
My own assessment of the Chapter, from a vantage point almost three centuries later, is that everything she said in it accurately represented the state of this research topic at the time she was writing. The irreconcilability of 1/174 flattening of the earth remained until Laplace concluded, in the second volume (1799) of his Traité de mécanique celeste, that the Lapland measurements were unreliable and should be discarded, and even then agreement with Clairaut’s theorem remained an issue throughout the nineteenth century, culminating during the twentieth in the conclusion that the earth is not quite in hydrostatic equilibrium.
Du Châtelet next turns, in Chap. 4, to Newton’s theoretical calculation of the precession of the equinoxes. Newton’s approach was to treat the forces and consequent motion of the bulge around the earth’s equator in analogy with the 18 year motion of the nodes of the lunar orbit. In De Mundi Systemate he had invoked this analogy, first stated in Corollaries 20–22 of Book 1 Proposition 66, merely qualitatively to propose a cause of the precession. In all three editions of the Principia he then provided a full quantitative solution, yielding a value of the rate of precession virtually matching the known rate. Du Châtelet opens Chap. 4 by recounting the history of first coming to recognize that this precession occurs and determining its rate. She then acknowledges, “We were unaware before M. Newton of the physical cause of the precession of the equinoxes, & we will see how he deduced this motion from his principles on gravitation.” (ibid., 69) The remainder of the chapter does little more than to recount Newton’s solution in the second and third editions, noting at the end a couple of questions that had been raised by others, about which “we are quite far from giving a pronouncement.” (ibid. 74).
Apparently unbeknownst to Du Châtelet, the solution in the second and third editions was substantially different from the one in the first edition, even though it too happened to have achieved the same level of agreement with the known value. In fact, both of Newton’s quantita- tive solutions are contrived, employing a value for the force of the moon on the earth extracted from tidal data that enabled the calculation to match the known rate of precession. As Du Châtelet knew, in De Mundi Systemate Newton had obtained from the heights of tides at Bristol a value for the moon’s force on the surface of the earth 51/3 times the sun’s force. She did not know that in the first edition of the Principia he had cited in addition the heights of the tides at Plymouth, turning the 51/3 value into 61/3, thereby yielding his close match to the observed rate of precession. Nor did she know that, between the first and second editions, he had concluded that the manner in which he had initially formulated the analogy with the motion of the lunar nodes required revision. Once revised, 61/3 no longer yielded a match. He then asked his editor Cotes to determine a value that would yield a match, coming back with a value of 41/2, with which Cotes was satisfied. Newton then changed this to 4.48124, citing the heights of the tides at Bristol as most reliable once a small adjustment is made to them; Cotes then changed this to 4.4815, correcting an arithmetic error by Newton.67

Newton must have known that no one who had ever worked with numerical data—or, for that matter, no one he truly respected—would take the stated precision of 4.4815 seriously. Du Châtelet’s wit shows forth in her adding a qualifying adverb not found in Newton’s text: “M. Newton finds, by his theory, that the action of the Moon on the equinoctial points is to that of the Sun as 4.4815 to 1 approximately.” (Princ, 1990, 73)68 Returning to this ratio in her next chapter on the tides, she no longer dignifies the many-digit number by repeating it, but instead says that Newton’s value is “41/2 to 1 approximately.” (ibid., 80).
Chap. 5, this next chapter, opens by noting the connection between Newton’s theories of the precession of the equinox and of the tides as both arising from the combined actions of the sun and moon on the surface of the earth. It is the longest chapter of those laying out the state of Newtonian theory in the 1740s, mostly because much of it endeavours to describe the qualitative complexity of tidal phenomena. The thread running throughout the chapter is the indispensability of solar and lunar gravity to these phenomena:
It was easy to notice, by being attentive to the circumstances that accompany the flux & the reflux that these phenomena depend on the position of the earth with respect to the Sun & to the Moon, but it was not easy to know the manner in which these two celestial bodies produce them, & the quantity that either one contributes. We only see the effects in which these actions are so intermingled that without M. Newton’s principles we would not have been able to untangle the one from the other, nor to assign their quantity. It was reserved for this great man to find the true causes of the flux & reflux, & to submit these causes to calculation. Here is the path he took in order to do so. (ibid, 76).


Du Châtelet’s account of what Newton says on the tides in De Mundi Systemate and the two editions of the Principia to which she had access is accurate. The only slight might be her failure to credit him by name for his extraordinary explanation of the one-high-tide-per-day anomaly in the Gulf of Tonkin.69 Her account of tidal phenomena, including ones from the Mediterranean found in Euler’s 1740 prize-winning essay, puts even more stress on their complexity and variability from one location to another than Newton's does, but then she has the advantage of writing after his discoveries had led others to record more of these complexities. In connection with this, she cites a certain M. Culler, “from whose dissertation I have borrowed many things in this Chapter.” (Princ, 1990, 84).70

The principal criticisms of Newton’s theory she presents are from Daniel Bernoulli’s 1740 prize-winning essay. He had concluded that the heights of tides are too variable from place to place to yield a reliable value for the ratio of the lunar to solar effect, as Newton had. Quoting Du Châtelet, “M. Bernoulli concludes that it would be surer to evaluate the respective forces of the Sun & of the Moon on the tides by their duration & their intervals rather than by their heights, & by using this method, he finds that the force of the Moon is in a lesser proportion that of the Sun than the one M. Newton found.” (ibid., 82)71 She does not give Bernoulli’s value, which was 21/2 to 1 versus Newton’s 4.4815 to 1. Later in the chapter, when she needs a value for this ratio, she adopts “41/2 to 1 approximately,” as quoted above. In fact, Bernoulli’s value was far more correct, though this did not become evident until the middle of 1749. I will come back to this in the final section below.
The other challenge to Newton that she presents from Bernoulli’s essay is, “that the absolute forces of the Sun and of the Moon that cause the tides are much greater than M. Newton supposes them to be” (ibid., 80) unless the density of the earth, instead of being homogenous, increases towards its center. Here Bernoulli was following Newton’s lead in assuming that the component of both the solar and the lunar force that is driving the tides is perpendicular to the surface of the earth. The fact is that it is the component tangential to the surface. This mistake remained until Laplace’s researches of the 1770s.72 In many respects, Newton is still given more credit for his achievements with the tides than is deserved. At the time she was writing, however, this was far from clear.
One other point from her Chap. 5 should be noted. On its concluding page she remarks, “The forces of the Sun and of the Moon, such as we saw M. Newton determined them, suffice to cause the tides, but they cannot produce other sensible effects on the earth.” (Princ, 1990, 94) What this shows is that she was unaware of James Bradley’s having announced in a paper of 1748 that there is an 18-year nutation of the earth that, from its period, must be caused by the force of the moon.73 Bradley had observed an otherwise unexplained motion of the northern stars in 1728 and had surmised that it has an 18 year period, but waited until he had confirmed the period before publishing. He did, however, inform some individuals in the Royal Academy of what he was up to long before 1748, but either word did not reach Du Châtelet from any of them or she did not realize the potential significance of what Bradley was proposing. I shall again be coming back to this in the final section.
The title of the last of the numbered chapters in her “Exposition Abregée” cites satellites of planets and, especially, the moon. The topic on which the chapter opens, however, is the gravitational interaction among celestial bodies and the resulting inequalities in their motions.
On the one hand, calculation of such inequalities confirmed by observation she clearly recognizes would show “in a more satisfying manner the universality of the principle of attraction, & of the harmony of the system which it founds.” On the other, “the Moon is the one whose variations we know best, and whose workings can be the most easily submitted to theory.” (Princ, 1990, 95) The remainder of the chapter then concerns only what Newton has to say in the Principia on the complex motion of the moon, which at the time still defied description to anything near the precision Kepler had achieved for the planets. (From her phrasing, however—in particular, her citing Newton’s corrections to the motions as equations, one through seven—she likely had access as well to his Theory of the Moon’s Motion that had been included in David Gregory’s Astronomiae Physicae and Geometricae Elementa of 1702.).
Two points about this opening should be noted before we turn to the substance of the chapter. First, Du Châtelet surely was aware that the Royal Academy’s Prize Problem for 1748 was “on the theory of Saturn and Jupiter, the inequalities they mutually cause one another, principally at the time of their conjunction.” How aware she was of Euler’s prize-winning essay, which was published in 1749, is unclear. While it represented the first major breakthrough on the mathematics of planet interactions, its results fell far short of accounting for the observed departures from Keplerian motion74—a point to which I shall return in the last section. Second, while she knew of Newton’s statement in the Principia, “I wanted to show by these computa- tions of the lunar motions that the lunar motions can be computed from their causes by the theory of gravity,” (Newton, 1999, 869) she had no way of knowing that Newton had said in correspondence with Flamsteed, “I find this Theory [of the moon’s motions] so very intricate & the Theory of Gravity so necessary to it, that I am satisfied it will never be perfected but by somebody who understands ye Theory of gravity as well or better than I do.”75 She nevertheless seems to have appreciated how much stock Newton had placed on the complex motion of our moon as a test of his theory of gravity.
Chapter 6 divides clearly into two halves, the first covering Newton’s Propositions 25 through 35, which give quantitative solutions for three lunar inequalities—the variation, the motion of the nodes, and the variation in inclination—and the second, the Scholium following Proposition 35, which lists a sequence of further inequalities without any supporting mathematics. Especially in the second half, but to an extent in the first as well, the tone she adopts towards Newton’s efforts is somewhat more critical than in her earlier chapters. She sets the stage for this in a subordinate clause in the paragraph leading into the discussion of these efforts:
The different kinds of motion that we had noticed long ago in the Moon, & the laws of these motions found by famous Astronomers, gave M. Newton the means of applying with success his theory to this planet. This great man who had already made so many discoveries in the other parts of the System of the World, still wanted to perfect this one; & although the method he followed at this occasion is less clear & less satisfying than the one he had used for the other phenomena, we cannot prevent ourselves from owing him much recognition for having applied himself to it. [italics added] (Princ, 1990, 96).


The obvious questions are first what she found less satisfying and second whether she was correct in doing so.
Her recounting of Newton’s Propositions 25 through 35 is systematic, detailed, and—save for a couple of quibbles not worth noting here—accurate.76 She correctly explains that the sun’s perturbation of the moon’s orbit around the earth arises from the fact that its forces on the two bodies are not quite parallel with one another and that Newton decomposes the force on the moon into a component that does not disturb Kepler’s area rule and a component that does. The latter causes accelerations of the moon in the two quadrants in which it is approaching syzygies, and deceleration in the other two, with the consequence of distorting the curve it would describe in the absence of the sun’s perturbation. She also correctly says that Newton assumes the distorted curve is an ellipse with the earth at its center, and concludes that the lengths of the two axes of this ellipse turn out to be in a 69-to-70 ratio, and that this ellipse, in effect, revolves in such a way that its shorter axis is always along the line between the centers of the earth and sun.
Her sole complaint, stated at the beginning of her recounting of all this, is that “M. Newton, to determine this inequality, abstracts from all the others: he even considers the Moon as though it travelled in a perfect circle around the earth without the Sun’s action.” (ibid., 98) When she turns to his account of the motion of the lunar nodes, she again notes, “In this research he neglects, as in the preceding one, the eccentricity of the Moon’s orbit;” (ibid., 100) and once more, in presenting his account of the varying inclination, she says, “This hourly change of the obliquity of the Moon’s ecliptic is calculated only on the supposition that its orbit is circular, but if we want it to correspond to the elliptical orbit that M. Newton drew from the perturbing force of the Sun without regard for the eccentricity, it must be diminished by 1/69.” (ibid., 103) She is thus stressing that throughout Propositions 25 through 35 N’s constant starting point is the simplifying fiction of ignoring the roughly 0.05 eccentricity of the lunar orbit. The implication, at least as I read her, is that these efforts by Newton on the moon are less rigorous than one might prefer.
These statements are correct. Moreover, the only acknowledgements Newton makes himself of his ignoring the Keplerian ellipticity of the lunar orbit are to cite it twice as a possible explanation for why his calculated values—first for the longitude discrepancy in the variation and then for the mean motion of the lunar nodes—differ a little from observation. So, he has given Du Chàtelet some grounds for intimating that his assumption is less than ideal. Nevertheless, she might have provided her readers with some assessment of what of substance might be lost in ignoring the eccentricity, and even more so what, if anything, might be gained beyond making the mathematics more tractable. In particular, she might have noted that the major axis in the lunar Keplerian ellipse is only 1/660 longer than the minor axis, or in other words its departure from circularity is an order of magnitude smaller than that of Newton’s ellipse obtained from the sun’s action. The latter therefore is likely to be of much more empirical significance than the former. Newton gives two examples of this. The variation in the moon’s apparent diameter associated with his “variational” ellipse should be detectable, thereby providing a cross-check for his 69/70 claim. And the correction introduced in the calculation of the mean motion of the lunar nodes when the “variational” departure from circularity is around 1 part in 50, while the further correction from the Keplerian eccentricity, Newton proposes, of the order of 1 part in 300. Newton thus had reason beyond mere mathematical tractability to ignore the eccentricity in his analyses of the sun’s effect on the moon’s motion.
There is another way to think about what Newton had shown in Propositions 26 through 35. From time-immemorial the moon was known to have both a sidereal period (27d7h43m) and a synodic period (29d12h44m). At least as far back as Ptolemy the “orbit” described during the former had included eccentricity, that is, an offset of the earth from its center; after Kepler this eccentricity had come to be identified with that of an ellipse. What Newton had revealed in Propositions 26 through 28 was that there is an “orbit” associated with the synodic period as well, one that at least approximates a central ellipse. Newton saw both of these “orbits” as fictions, the first because it ignores the action of the sun on the moon’s motion and the second because it ignores the offset of the earth from the center. Judging from Proposition 66 of Book 1 and its corollaries, which date from early 1685, Newton had decided early in his efforts leading to the Principia that the only promising way of dealing with the complexities of what came to be called “the three-body” problem was through perturbations of an idealized—that is, fictional—baseline motion. For that purpose, he appears to have required only that the baseline would hold in specifiable circumstances. The specifiable circumstance for the Keplerian ellipse is that only two bodies are interacting; the specifiable circumstance for the circular orbit is that the speed of the moon at perigee be only slightly less than it is.
Du Châtelet surely realized this, yet chose to call her readers’ attention only to the fiction of Newton’s circular orbit. Why? From a remark she makes later in Chap. 6, which I will be coming to shortly, I think I know the answer. She saw Newton’s perturbational approach, which he displays in full in the Principia only in Propositions 26 through 35, as a compromise, as at best yielding only approximations. She held to a standard of mathematically exact solutions, as illustrated in the Principia by Newton’s solution (Proposition 63) for the two-body problem.
12.7 What She Was Calling for, Therefore, is a Corresponding Solution to the Three-Body Problem
This does more than just account for the critical tone she adopts towards Newton’s ignoring the eccentricity of the lunar orbit. It tells us something about the attitude of the research community towards the three-body problem before 1749—that is, before Clairaut revealed the full power of a perturbational approach employing the calculus in his 1749 solution for the mean motion of the lunar apsides.
So much, then, for why Du Châtelet found Newton’s method in those ten Propositions on the moon “less satisfying than the one he had used for the other phenomena.” Let me turn to her complaints about the further proposals Newton makes in the Scholium following Proposition 35. These she states forcefully in her transition to discussing the Scholium:
M. Newton, after having exposed the method by which he calculates the Moon’s inequality that is called the variation, & the method he follows while determining the motion of the nodes, & the variation of the obliquity from the ecliptic, gives an account of what he says he has drawn from this theory of gravitation with regards to the other inequalities of the Moon. But what he then gives cannot be as useful to geometers as what he says with regard to the inequalities of which I just spoke.
In the examination of the first inequalities, although the reader is not extremely satisfied because of a few suppositions & of a few abstractions made to make the problem easier, there is at least this advantage, that he sees the path of the Author & he acquires new principles with which he can flatter himself to go further. But as to that which regards the motion of the apogee & the variation of the eccentri- city, & of all the other inequalities of the motion of the Moon, M. Newton contents himself with the results that are convenient for the Astronomers in the construction of tables of the Moon’s motion, & he assures that his theory of gravity led him to these results. (ibid., 104).77



I quote this full passage because it could not be more on the mark.
The very next word after this quotation, “M. Horrocks” is no less on the mark. Both in the Scholium in the Principia and in his earlier “Theory of the Moon’s Motion” Newton had adopted a version of Horrocks’s epicyclic model to handle what Boulliau had dubbed the “evec- tion,” the intertwined variation in the lunar eccentricity and complex fluctuation of the lunar apogee. Newton then turned to the magnitudes of the different components of the perturbing solar force on the moon to determine numerical values for the parameters of this model, and continued by calculating magnitudes for various further inequalities. The numerically specific version of Horrocks’s model that resulted did, in fact, give the most accurate description of the moon’s motion yet achieved, with errors not much worse than 10 min of arc—that is, around twice those of Kepler’s for the planets.78 Nevertheless, a model depending on an epicycle could not, of course, be derived from the theory of gravity. Accordingly, just as Du Châtelet says, it served the purposes of astronomers, yet provided no added evidence for the theory.
In the second and third editions, as I noted earlier, Newton opens the Scholium in question with the statement, “I wished to show by these computations of the lunar motions that the lunar motions can be computed from their causes by the theory of gravity.” He provides no grounds in the Scholium for thinking that any of the further “equations” presented in it were derived from the theory. Du Châtelet does faithfully go through these “equations” one by one, and then ends the discussion of the Scholium with the following paragraph:
We only have, in order to recover the path that led M. Newton to all these equa- tions, a few corollaries of the proposition 66 of the first book, where he gives the way to estimate the perturbing forces of the Sun, that I exposited in this Chapter. We do feel it to be true that, of the two forces, the force that acts in the direction of the radius of the Moon’s orbit, joining itself to the earth’s force, alters the inverse proportion of the square of the distances, & must change both the curvature of the orbit, and the time in which the Moon travels it: but how did M. Newton use these alterations to the central force, & which principles did he follow to avoid or to conquer the extreme complexity & the difficulties of the calculation presented by this research? This is what we have not yet been able to discover at least not in a satisfactory way. (Princ, 1990, 108f).


This is, without qualification, an accurate statement of where matters stood at the time.
The final page of Chap. 6 is devoted to an aspect of the moon’s motion alluded to in the above quote, but not covered in Propositions 25 through 36, the roughly 3 degree mean advance of the moon’s apogee per revolution. I noted in the preceding section of this paper that Du Châtelet had put less emphasis in Chap. 2 on Newton’ precession theorem, Proposition 45, than he did in the Principia. She briefly summarizes the Proposition here, and then turns to its third corollary. In that corollary Newton determines the rate of precession produced by a speci- fic value of a radial perturbing force superposed on the earth’s attraction, a value of that force that in fact corresponds to the sun’s action, though Newton does not say so. The rate of preces- sion derived is roughly half the mean rate of the lunar apogee. In the third edition, though not the second, Newton appends a final sentence to the calculation: “The apsis of the moon is about twice as fast.” (Cohen and Whitman 1990, 545) The only way in which Newton returns to this point in these two editions is an unexplained doubling of the value of the radial perturbing force in Proposition 3 of Book 3.79

Whether Newtonian theory could account for the missing half of the motion first became an issue in print in 1729, in John Machin’s “The Laws of the Moon’s Motion according to Gravity,” appended to Motte’s English translation of the Principia. There Machin, who happened to be the astronomer most closely in touch with Newton during the 1720s, announced, “Neither is there any method that I have ever met with upon the commonly received principles, which is perfect sufficient to explain the motion of the Moon’s apogee.” (Machin, 1968, 31) During the 1740s Clairaut, Euler, and d’Alembert redid Newton’s analysis using the calculus, all coming up with roughly half of the known motion. At the end of 1747 Clairaut had announced to the Royal Academy “that the period of the apogee which follows from the attraction reciprocally propor- tional to the squares of the distance would be about 18 years, instead of a little less than 9 which it really is.”80 Based on this and the geodetic results from the expeditions to Lapland and Peru, Clairaut proposed in this talk a need to append Newton’s law of gravity with a 1/r4 term. This initiated a controversy within the Royal Academy.81

How much of this Du Châtelet knew is unclear from what she says at the end of Chap. 6. Clairaut’s 1747 presentation to the Royal Academy did not appear in print until 1749, so she likely did not have access to it when writing the last page of her chapter. The question is how much she learned from Clairaut in conversation or correspondence. Regardless, she ends the Chapter with the following prophetic comment on Newton’s Proposition 45 and its last corollary:
If therefore the perturbing force of the Sun was found to depend only on the distance of the Moon to the earth, we would go right away to the theory of the motion of the Moon’s apsides, by this sole proposition: but seeing as there enters into the expression of this force the elongation or distance of the Moon to the Sun, & that besides this there is only one part of the Sun’s perturbing force that acts depending on the distance of the Moon, we cannot without new contrivances that could be as difficult to find as the entire determination of the orbit of the Moon, use M. Newton’s general proposition on the apsides for the case of the Moon. Also on this article as on the rest of the theory of the Moon, the greatest Geometers of this century abandoned the path beaten by M. Newton’s commentators up to the present, & believed that they would arrive earlier at the goal by retaking the whole work starting right from its first origin. They looked to determine directly the paths & the speeds of any three given bodies that attract each other. We flatter ourselves in soon seeing the success of their work: the analytic method that they follow seems to be the only one that could really satisfy a research of this nature. (Princ, 1990, 109f).


Notice first that she has not singled out the failure of the proposition to yield more than half of the mean motion of the apsides, but rather that it cannot easily be linked to an account of the fluctuating motion of the apsides that yields this mean. This is consistent both with her being up-to-date on Clairaut’s work before 1749, for he was wondering whether the mean motion of the apsides could be treated in isolation from its fluctuations, and with her being only generally aware of his suspicions. Either way, she has done her readers the service of making clear that Newton’s solution for the mean motion of the lunar apogee was raising questions. As we shall see in the final section of this paper, her word “soon” in the last sentence was more apt than she likely realized.
Her “Exposition Abregée” concludes with a (for some reason unnumbered) 6-page chapter on comets. The advances that had been made on comets at the time she was writing, many of them due to Halley, were to be found in the Principia itself, and not in any more recent publications. Lacking access to Newton’s manuscripts, she had no way of seeing how difficult the problem of comets had been for him, but even without realizing that he delayed the publication of the Principia until he had a solution, she accurately states why they were so important to Newton’s theory:
Any body placed in our Planetary System must, according to M. Newton’s theory, be attracted toward the Sun, by a force reciprocally proportional to the squares of the distances which, combined with a primitive impulse, gives an orbit which is always one of the conic sections, having the Sun at its focus. In order therefore to confirm this theory it had to be that the comets had no other motion besides those corresponding to these curves, & that the areas travelled around the Sun, be propor- tional to the times of their description. (ibid., 112).


After granting Newton his approximating the trajectories by a parabola over the portion in which comets are visible, she states his achievement:
M. Newton having therefore solved the problem of which we just spoke, applied it to all the observed comets, & he drew from it complete confirmation of his conjecture. For all the locations determined by calculation according to three longitudes & latitudes of the celestial body, were found to be so close to the locations found immediately by observation that we are astonished by their correspondence when we know the difficulty of achieving precision in observations of this nature. (ibid., 113).


The one other noteworthy point she makes in this chapter concerns Halley’s claim about the return of the comet of 1607 and 1682: “If this conjecture is found to be verified, we will see the same comet reappear in 1758, & it will be a flattering moment for M. Newton’s partisans.” (ibid., 114).
12.8 The Historical Significance of Du Châtelet’s Commentary
If readers grant that Du Châtelet was speaking not in her own voice, but in a voice representing the research community in the second half of her “Exposition Abregée,” then she should be judged on how well she lays out the difficulties with Newton’s theory that were in the forefront of research at the time she wrote. I have the advantage of knowing how those difficulties were resolved, enabling me to lay them out with a degree of specificity that neither she nor anyone else at the time could have. Taking this into account, I am impressed with how well she managed to identify the crux of the three distinct difficulties researchers were most preoccupied with at the time:
	1.
On the one hand, the gravity measurements made during the expeditions to Lapland and Peru had shown Newton wrong in proposing of a homogenous earth in the third edition. The density must increase toward the center. But then, on the other hand, thanks to Clairaut’s providing a solution to the problem of the figure of the earth with such a variation in density—something Newton had not—the flattening of the earth should be less than 1/230, yet the geodetic measurements from the expeditions were showing it to be significantly larger than 1/230.

 

	2.
Newton had derived the rate of the precession of the equinoxes to high precision using a value for the ratio of the lunar-to-solar force of 4.4815, but his number was suspect on its face, and Daniel Bernoulli had concluded first that Newton’s approach to getting it from the heights of tides was unreliable and second that, if instead the value were derived from the timing of high tide, it would be no more than 21/2. But then Newton’s solution for the precession of the equinoxes falls apart, and his value for the height of the tides resulting from the radial component of the sun’s force is suspect, for the height resulting from multiplying it by 31/2 falls far short of the observed heights.

 

	3.
While Newton had derived three of the lunar inequalities from his theory of gravity, he did so only by ignoring the lunar eccentricity, raising questions, at least, about how his results might change were it taken into account. Worse, in the case of other inequalities—especially the intertwined fluctuations of its eccentricity and the motion of its apsides—he had stated values without giving any account of how these inequalities result from the perturbing effect of the sun. And, finally, the conclusions drawn in Book 3 on the basis of the precession theorem of Proposition 45 (that is, in Propositions 3, 4, and Corollary 7 of Proposition 37) should be viewed as uncertain until that proposition is linked into a more comprehensive account of the motion of the lunar apsides.

 




Notice that all three of these center on empirical difficulties with Newton’s theory, not conceptual or philosophical difficulties. Anyone opposed to Newton’s theory on the latter grounds might well be pointing to these empirical difficulties as reasons to question the theory itself.
Nowhere in her commentary does Du Châtelet even so much as hint at such a thought. She is throughout it writing from the perspective of those engaged in ongoing research within the context of the theory.
One respect in which her commentary is historically significant, accordingly, is that it gives us, as well as her readers at the time, a snapshot of where research within the context of Newton’s theory stood at the end of 1748—quite possibly the most accurate snapshot we have without resorting to a retrospective perspective. Unfortunately, however, that it is a snapshot tied to that specific moment ended up limiting its historical significance. For, between her fourth month of pregnancy in April 1749 and her giving birth in September— months during which she was likely less preoccupied with what was happening in science than she would otherwise have been—two of the most important breakthroughs in establishing Newtonian theory once and for all surfaced. Back in Paris in May Clairaut, after having submitted the result in a sealed enve- lope to the Royal Academy in January, announced publicly at a meeting of the Academy that he had managed to derive the full 3 degree per revolution of the mean motion of the lunar apogee from the perturbing effect of the sun. (Du Châtelet’s guarded wording at the end of Chap. 6 is consistent, by the way, with his having informed her of this.) And then in June the Academy approved d’Alembert’s monograph presenting the first ever proper account of what we now call gyroscopic motion in deriving from solar and lunar gravity the precession of the equinoxes; and with it he had established that the ratio of the lunar to the solar force is indeed roughly half of Newton’s 4.4815. 1749, the year in which she died, was therefore too the year in which signifi-cant parts of her Chaps. 4  through  6 became outdated.
An indication of how important Clairaut’s and d’Alembert’s breakthroughs were at the time is their both being cited in the passage I quoted earlier from the Editor’s “Avertissement” to her translation.82 The Editor does not indicate why they were so important at the time, and anyway he could scarcely have seen why from a retrospective standpoint. So, let me briefly summarize what each of them did and why it was important both at the time and retrospectively.
Clairaut, as Du Châtelet implied at the end of Chap. 6, had approached the problem of the sun’s effect on the lunar apsides analytically, though via a perturbational approach rather than a direct solution to a three-body problem. In reaching his initial conclusion that Newtonian gravity can yield only half or so of the motion of the apsides, he had dropped all perturbational terms of higher order than the first power of the eccentricity. In 1748 he had come back to check his result by calculating as well terms of the order of e2 and e3, including comparable transradial terms. What emerged from this further laborious effort was a value for the mean motion of the lunar apsides remarkably close to the known value. Newton had claimed in Proposition 3 of Book 1 that the lunar apse would be stationary, entailing that centripetal force on the moon is precisely inverse-square, were it not for the action of the sun, adding in parentheses “as will be shown below.” Clairaut in 1749 fulfilled this promise. Euler, in a letter to Clairaut in 1751, gave his own assessment of its importance:
[…] the more I consider this happy discovery, the more important it seems to me, and in my opinion it is the greatest discovery in the Theory of Astronomy without which it would be absolutely impossible ever to succeed in knowing the perturba- tion that the planets cause in each other’s motions. For it is certain that it is only since this discovery that one can regard the law of attraction reciprocally propor- tional to the squares of the distances as solidly established; and on this depends the entire theory of astronomy.83



Clairaut’s discovery was published 1752 in a monograph that won the 1750 prize competition of the St. Petersburg Academy.84

Euler’s remark anticipates why Clairaut’s result is so important retrospectively. Newton, of course, had introduced a perturbational approach to the three-body problem first in Propositions 43 through 45 and Proposition 66 and its corollaries in Book 1, and then quantitatively in Propositions 25 through 35 in Book 3. In doing so, he had relied on geometric reasoning to identify the perturbations in the motions resulting from components of force acting on the bodies in a two-body configuration. Geometric reasoning, however, suffices to identify various prominent perturbations of the underlying motion, but it has no way of generating all perturbations of any given order. Clairaut’s analytical approach had generated all perturbational terms not only of the first order in eccentricity, but ones of higher order as well; and it had then revealed, contrary to expectations, that terms of higher order must at least sometimes be taken into account. He was not the first to employ an analytical approach to perturbations caused by a third body, but his result showed that geometrical approaches could never be relied on precisely because they had no way of systematically generating all perturbations of any given order. After his result, appeals to geometry in three-body problems served only to provide a way of visually understanding, so to speak, the perturbations determined analytically. At the end of Chap. 6, Du Châtelet had said that the three-body problem required analytical methods. Regardless of whether she was thinking of exact solutions when she said this, or perturbational solutions, she was right.
Turning now to d’Alembert’s breakthrough, as Du Châtelet emphasized in Chap. 4, any quantitative derivation of the precession of the equinox required a value for the force of the moon, which at the time meant a value for the ratio of this force to the sun’s known force. In his derivation, d’Alembert had not relied on tidal phenomena to provide a value of this ratio, but had instead turned to Bradley’s recently published account of the 18-year nutation of the earth, from which he obtained a value of 2.35. Using this value and the known force of the sun, his derivation—based on mechanical principles, not Newton’s analogy with the motion of the lunar nodes—yielded a rate of precession in close agreement with the known value. His own two-fold assessment of this result states its importance at the time:
The nutation of the terrestrial axis, confirmed by both the observations and the theory, furnishes, it seems to me, the most complete demonstration of the gravita- tion of the Earth toward the Moon, and hence of the principal planets toward their satellites. Previously this tendency had not appeared manifest except in the ocean tides, a phenomenon perhaps too complicated and too little susceptible to a rigorous calculation to reduce to silence the adversaries of reciprocal gravitation.85



So far as I can tell, Du Châtelet did not have enough contact with d’Alembert, either directly or indirectly, to have been in a position to have had any preliminary inkling of this result.
Retrospectively, the further historical importance of d’Alembert’s solution lies in the impact it had on mechanics. D’Alembert had based his solution on the approach to mechanics that he had developed in his Traité de dynamique of 1743. Reading (d’Alembert’s, 1749) mono- graph seems to have spurred Euler into developing his own solution for the precession,86 not following d’Alembert’s approach to mechanics, but one of his own based on an approach to mechanics relying on a generalization of Newton’s second law of motion, as presented in his classic 1750 paper, “Decouverte d'un nouveau principe de mécanique.” (Euler, 1752, 185–217) Over time he refined this approach, ultimately yielding what we now call the Eulerian equations of motion for rigid bodies. D’Alembert’s approach to mechanics too continued to be applied and refined, ultimately issuing forth in the Lagrangian equations of motion. His success with the precession of the equinoxes, and Euler’s verification of it, thus amounted to a watershed moment in the history of mechanics.
Needless to say, Du Châtelet would have revised her Chap. 4  through  6 to incorporate these two breakthroughs had she lived. In their wake other breakthroughs occurred between 1749 and the years of publication of her work, 1756 and 1759, which she would surely have included as well had she had the opportunity. Among the most important are the four listed at the end of Table 12.1 above. Tobias Mayer in 1753 supplemented Euler’s gravity-based theory of the moon with observational data to achieve a level of agreement with observation for the first time sufficient to be relied on when determining longitude at sea. Nicolas-Louis de Lacaille in 1758 issued tables for the earth-sun orbit that achieved an important advance in agreement with observation by including perturbations from Jupiter and Venus determined by Clairaut.87 And in early 1759 Halley’s Comet returned, reaching perihelion only a month before Clairaut’s calculation, which had included the perturbing effects of Jupiter and Saturn, had predicted.88 One can only imagine how different Du Châtelet’s commentary would have been had she lived to revise it in the 1759 edition of her translation.
One further revision would have been called for, by the way, for a difficulty had emerged that her commentary shows no sign of anticipating. I noted in discussing her Chap. 6 in the preceding section that she was surely aware of the topic of the Royal Academy’s Prize Problem for 1748, namely “on the theory of Saturn and Jupiter, the inequalities they mutually cause one another, principally at the time of their conjunction.” She mentions the interaction of Jupiter and Saturn in three places in Chap. 2, citing their perceptible departures from Keplerian motion as evidence supporting Newton’s theory, but not in what she says about the three-body problem in Chap. 6 (Princ, 1990, 46, 53, 54). Insofar as Newton had not derived the magnitude of the departures at conjunction, she probably thought the point of the Prize Problem was to do so. Far more likely its point was to address the fact that by 1745 these two planets were already substantially departing from the motions assigned to them in Cassini’s 1740 Tables.89 In other words, Newton’s simple picture of departures only at conjunction had come to be seen as clearly inadequate, but the attempt to represent them cinematically on the basis of observations, as Cassini had done, had failed as well, raising not only the question of whether Newtonian gravity could account for them, but the question as well of how to represent them at all. Du Châtelet’s commentary shows no sign of her being aware of this difficulty.
Her statement at the end of Chap. 6 about the need for an analytical solution for the motions of three interacting bodies raises the possibility of her learning from others that this is what Euler had done in his groundbreaking prize-winning essay, but it was not published until 1749, and hence she likely had not seen it, much less worked through the daunting amount of original mathematics in it.90 The application of this mathematics had shown that the magnitude of the gravitation-induced departure from Keplerian motion during the conjunctions of Jupiter and Saturn could not begin to account for the observed departures.91 This raised a question whether Newtonian gravity could account for the actual departures at all, and this in turn explains why the Royal Academy again posed Jupiter-Saturn interaction as its Prize Problem in both 1750 and 1752. So, had Du Châtelet lived to revise her commentary during the 1750s, she surely would have included the failure so far of theoretical efforts to account for the observed vagaries in the motions of Jupiter and Saturn. (Further developments of Euler’s three-body mathematics, especially by Lagrange, finally led to Laplace’s solving the problem in 1786; this solution became the historical starting point for Laplacian celestial mechanics.).
Whatever revisions of her commentary were called for by the end of the 1750s, some of the difficulties with Newton’s theory that she had singled out in the original remained unresolved. Most notably, the inconsistency between the flattening of the earth implied by the variation of gravity with latitude, on the one hand, and that inferred from the geodetic measure- ments in the Lapland and Peru expeditions, on the other, did not begin to become resolved until the end of the century when Laplace provided clear grounds to reject the Lapland measurements. This was especially important at the time because the figure of the earth was providing the only accessible test of Newton’s claim that gravity towards a body is composed of gravity towards its individual parts.
The inconsistency, too, that she had noted in the theories of the tides did not begin to become resolved until Laplace’s efforts from the 1770s to the end of the century—that is, between the actual heights of the tides and the heights calculated on the basis of a lunar-to-solar- force ratio no greater than 2.5 applied to Newton’s value for the height produced by the sun alone.92 And, as good as Mayer’s tables were, no theory of the moon’s motion matched the level of agreement between theory and observation for the planets until Ernest Brown completed the Hill-Brown theory in 1919. The irony here is that this theory had as its starting point the “variational” orbit of the moon—that is, it started by presupposing the circular orbit that she had questioned in Chap. 6.93
What, then, is the historical significance of Du Châtelet’s commentary? The historical significance of her translation is absolutely clear: countless individuals over the last two and a half centuries have been able to read Newton’s Principia who would not have been able to without it. What is not clear is how many of these individuals turned to her commentary, and what those who did gained from doing so. As said above, her commentary, including her “Solution Analytique,” gives a snapshot of where Newton’s theory of gravity stood within the community of researchers at the end of 1748. Those reading the commentary from 1760 to the end of the century would have gained from it a sense of the context in which to appreciate all the developments pertaining to Newtonian theory that were then taking place. By the end of the century, however, so many developments had occurred that even Newton’s Principia itself was becoming supplanted by Laplace’s Celestial Mechanics, along with all the prior commentaries, including hers, by his System of the World. Viewed from our current perspective, then, the historical significance of her commentary pertains more to her and her biography than to science. As such, it nevertheless does tell us about something of significance about her: at the time she wrote the commentary she had developed an impressively thorough and penetrating understanding of the state of Newton’s theory within the research community.
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Footnotes
1I have taken this background information from Cohen (1968, 261–290), and Zinsser (2001, 227–245), Zinsser (2006), Chap. 6.

 

2Princ1966. This is what is said on the title page of the 1756 facsimile edition. The very next page displays the original title page, with no mention of Clairaut, or for that matter of Newton. The very fact that the facsimile edition was of the defective 1756 edition shows that those producing it had less than an adequate understanding of what they were doing.

 

3Princ (1990).

 

4Johann Bernoulli received the Royal Academy’s prize for his 1730 defense of a vortex theory of orbital motion, Sur le système de Descartes et la manière d’en déduire les orbites et les aphélies des planets.

 

5Christiaan Huygens, Discours de la Cause de la Pesanteur, published together with his Traité de la Lumière; available in a facsimile edition, Brussels: Culture et Civilisation, 1967; tr. Karen Bailey (available on request from GES).

 

6Pierre Louis Moreau de Maupertuis, A Dissertation on the Figures of the Celestial Bodies; and from thence Some Conjectures concerning the Stars which seem to alter their Magnitude; and concerning Saturn’s Ring. With a Summary Exposition of the Cartesian and Newtonian Systems, French edition, Paris 1732; English translation in Keill (1734, 11).

 

7Keill (1702), Keill (1718); Wilhelm Jacob s’Gravesande, Physices elementa mathemetica, experimentis confirmata, Sive introductio as philosophiam Newtoniam, 2 vols., Lugduni Batavorum, 1720–1(tr. Desaguliers 1720–21; tr. Elie de Joncourt as Elemens de physique démontrez mathématique, et confirme par des experiences; ou, Introduction à la philosophie newtonienne, Leiden, 1746); Henry Pemberton, A View of Sir Isaac Newton’s Philosophy, London, 1728; Voltaire, Élémens de la philosophie de Neuton, Paris, 1738, (tr. Voltaire/Hanna 1738).

 

8Lacaille (1746); tr. Robertson (1750).

 

9Newton 1739–1742. This went through many editions, the last in 1833 in 2 volumes, published in Glasgow. It is often called the “Jesuit” edition, though Fathers Le Seur and Jacquier were Minim priests. Though not acknowledged on the title page, but instead in the editors’ preface, J. L. Calindrino, a professor of mathematics in Geneva, was responsible for much of the commentary, distinguished by an asterisk preceding the footnotes in question.

 

10For a discussion of the commentary in the Swiss edition see Guicciardini (2015).

 

11The evidence for this proposal consists of a typographical error in Book 2 that first appeared in the Swiss edition in 1740 and then was carried forward in subsequent editions of that work and in Du Châtelet’s translation, though not in the original Motte translation. Specifically, in the General Scholium following Sect. 6, the last line in the table presenting the results for pendulum decay in water does not have the number 287 aligned with the number 29/60 immediately above it, as in both the second edition of 1713 and the third of 1726. This error somehow made its way into the Motte-Cajori translation even though it was not in Motte’s original of 1729, and then into the Cohen-Whitman translation. (I can be held responsible for its occurrence in the latter insofar as I was the principal individual checking the figures and tables in the translation against the third edition.).

 

12See Smith in preparation.

 

13I here depend primarily on Zinsser (2001), op. cit., 243, where she describes the specific copies of the second and third editions Du Châtelet had at hand during the translation.

 

14Isaac Newton, “Theoria Lunae,” an Appendix to David Gregory, Astronomiae Physicae & Geometricae Elementa (Latin edition, Oxford, 1702; English edition, London, 1715); English version published as a pamphlet in 1702 and reprinted in facsimile in Isaac Newton’s Theory of the Moon’s Motion (1702), introduction by Cohen (Folkestone, 1975). My grounds for claiming that Du Châtelet had access to this work consists of specific claims she makes about Newton’s efforts on the moon in Chap. 6 of her commentary.

 

15Newton (1969); A Treatise of the System of the World, London, 1728, corrected edition 1731; the latter was reprinted in facsimile, with an Introduction by I. Bernard Cohen, London: Pall Mall, 1969. These are edited versions of Newton’s manuscript, “De Motu Corporum, Liber Secundus,” U.C.L. MS. Add. 3990. The principal respect in which the published versions misrepresent the original manuscript consists of changes in the numbers of Proposition in Book 1 cited in the manuscript to make the work look more contempor- aneous with the first edition of Book 3. The manuscript was written in spring and summer of 1685, after which Newton split Book 1 into two Books and added some 25 new Propositions (including all of Sects. 8 through 10 and parts of Sects. 12 and 13) to Book 1. Not having access to the original manuscript, Du Châtelet had no means of knowing that the editors had changed “Liber Secundus” in ways that at best gave a misleading view of the development of Newton’s thinking.

 

16The Daniel Bernoulli work in question was surely his Hydronamica of 1738. The work of D’Alembert’s cited is less obvious. He had published his Traité de l’Équilibre et du Mouvement des Fluides in 1744, but the work that more directly addressed the central topic of Newton’s Book 2 was his Essai d’une nouvelle théorie de la résistance des fluids, published in 1752; it totally undercut the theory of fluid resistance put forward by Newton, though not his measurements of the resistance forces on spheres. Du Châtelet might well have added a discussion on resistance forces had she been writing after 1752. For more about what became known as “d’Alembert’s paradox” and its implications for Book 2 of the Principia, see Smith (2001, 2005).

 

17Editor’s Avertissement, p. iii. D’Alembert’s cited work appeared in to volumes published in 1754 and a third in 1756.

 

18The general problem of the spatial variation of a gravitational field around spheroids and ellipsoids called for mathematics that had not yet been developed in Du Châtelet’s lifetime. The key developments fell to Legendre and Laplace during the last decade and a half of the century. For references, consult (Todhunter 1962), virtually all of Volume 2.

 

19Principia, Book 1, Proposition 91, Corollary 2. Niccolò Guicciardini has shown how Newton doubtlessly obtained this result in one of his examples of “hidden analysis” in the Principia; see Guicciardini (2009).

 

20As explained in the next paragraph, the problem became celebrated in its own right, but then even more so after the priority dispute over the calculus was initiated in 1710, for defenders of Leibniz could suggest that Newton lacked sufficient command of the calculus to have produced the solution.

 

21My discussion of this episode has barely begun to bring out its richness. For a much fuller account of this specific problem, I recommend (Guicciardini 2009), 268–278 and even more so (Guicciardini 1999), Chap. 8, especially 216–233. An earlier, influential article on the topic of inverse-problem is Aiton (1964). Guicciardini and I are currently preparing separate, but coordinated articles on the topic that will appear in Guicciardini (ed.), forthcoming.

 

22For a modern solution, see Whittaker (1947), 83.

 

23Boulliau (1657), Streete (1661), Wing (1669), Mercator (1676). Streete used the same alternative to Kepler’s area rule that Boulliau had devised, though apparently without realizing its origin. Mercator presents the area rule and Boulliau’s rule with care before presenting and defending his own.

 

24For more details, see Smith (2014), especially 268f.

 

25Hooke (1674), reprinted in vol. 8 of Gunther (1931), especially 27f. Perhaps the easiest way to access the passage in question today is in Jardine (2004), where it is quoted in full in endnote 10, 326f.

 

26The example of Kepler referred to is his invoking magnetic attraction to explain why the orbits are elliptical rather than circular.

 

27The most strongly argued presentation of this view is by Pierre Duhem, (Duhem, 1991, Part II, Chap. 6, especially 190–195); this is a translation of Duhem’s 1914s edition. For a no less strongly argued defense of Newton against this view of his method, see Harper (2011).

 

28Not included in the quote in the text is the section break between the two paragraphs, as marked by ‘VIII’ preceding the second.

 

29Newton’s precession theorem does more than simply assert that, for any orbit governed by a centripetal corce, the angle between consecutive times at aphelia is 360 deg if and only if the force is inverse-square. In the case of nearly circular orbits, such as most of those in our planetary system, it gives a relation between the rate of precession and the departure of the exponent in the force law from 2.

 

30In fact, Proposition 45 did not yet exist in the summer of 1685 when the manuscript (U.L.C. Add 3990) from which the posthumously published De Mundi Systemate was produced was written. This is one of several examples in which the editor took the liberty to make De Mundi Systemate look more like Book 3, thereby masking a good deal that can be learned from this manuscript about the evolution of the Principia. Du Châtelet, of course, had no way of knowing this. Her viewing precession as just further evidence for the inverse-square may have come in part from the misleading way in which it is presented in the version of De Mundi Systemate, that she read.

 

31Pemberton (1728, op. cit., 172), Voltaire/Hanna (1738, op. cit., Chapter XX).

 

32Hooke to Newton, 17 January 1679/80, see Turnbull (1960), 313. Hooke asked the question without mentioning the inverse- square in his letter of 24 November 1679 letter initiating this correspondence (ibid., 297), but without mention of the inverse-square, then introduced it in a letter of 6 January 1680 (ibid., 309).

 

33For a more detailed account of how Newton reached the law of gravity, see Smith (1999).

 

34The paragraph from which this quotation is taken first became public (in Latin) in 1893 in
Ball (1893, 54f); reprinted in Ball and Cohen (1972). It first appeared in translation in Unpublished Scientific Papers of Isaac Newton, ed. A. Rupert Hall and Marie Boas Hall, Cambridge: Cambridge University Press, 1962, p. 280f, and shortly thereafter in John Herivel’s The Background to Newton’s Principia, Oxford: Oxford University Press, 1965, p. 301. The translation here is mine.

 

35This point has been developed at length in Smith 2014, as well as in Smith (2002b) and Smith (2016).

 

36See Book 1 Propositions 2, 3 and the second and third corollaries of the latter.

 

37The line of reasoning sketched here is presented fully in Smith (2002a).

 

38Newton (1728), Article 29, 34 in Du Châtelet’s Latin edition, translation be myself and Anne Whitman; in the original manuscript the cited Proposition numbers were 10, 12, and 35, 36, and 38—an example of the changes made by the editor, making the work appear more contemporaneous with the Book 3 than it was.

 

39Motte translated it “very nearly”; Du Châtelet, “à peu prés.”.

 

40The first occurrence is in a parenthetical in Book 3 Proposition 6, copied word-for-word from De Mundi Systemate: “I filled one of them with wood, and I suspended the same weight of gold as exactly as I could) in the center of oscillation of the other” [Newton, 1999, 807]; the second pertaining to observations made of a comet: “On the same day … Hooke saw the comet … on a straight line that passes through Spica Virginis and the heart of Leo, not exactly indeed, but deviating l little from that line toward the north” [ibid., 914]. Only the first of these occurs in the first edition.

 

41For example, as Monica Solomon emphasized in her dissertation (Notre Dame, 2017), the solution for comet trajectories that Newton proposed in the tract he sent Halley in November 1684, De Motu Corporum in Gyrum, does not require, as a given, the mass or anything else intrinsic to the comet. A few months later, when composing Article 18 of De Mundi Systemate, Newton added further celestial evidence, including the uniformity of the motions of the satellites of Jupiter, for the claim that the centripetal force governing celestial orbital motion has the same effect on all bodies at any given distance from the center.

 

42In De Mundi Systemate Newton first concludes in Article 18 that “if equal planets were equally distant from the Sun, their actions and periodic times would be equal, and that if unequal ones were at equal distances, their collec- tive actions would be as the bodies of the planets” [22]; and then in Article 19 that “The action of a circum- terrestrial force that is proportional to the bodies to be moved will move them in equal times with equal velocity (by Law 2) and will make all bodies that are let fall descend through equal spaces in equal times and will also make all bodies suspended by equal cords oscillate in equal times” [23].

 

43Newton had derived a value for the force of the moon from the heights of tides, and then derived the rate of the precession of the equinoxes from it, but as we shall see, anyone who had access to the first edition of the Principia, where this value and the attendant derivation was different, would have had to suspect—rightly in fact—that the versions of both in the second edition were a contrivance. We shall come back to this in the next section.

 

44Euler’s including the word “still” in his phrase “still not decided” was almost certainly in response to the continuing question whether the combination of the figure of the earth and the variation of surface gravity with latitude was consistent with both resulting from inverse- square forces directed towards each individual particle of its matter.

 

45In the letter, Cotes to Newton, dated 18 February 1713, first published in Edleston (1850), 151–154; Newton’s two replies, dated 28 March and 31 March, Edleston (1850), 154–157. These letters can be found in Hall and Tilling (1975, 391–400).

 

46Newton does include in both De Mundi Systemate and in the Scholium following the laws of motion in the Principia appeals to magnetism and to a thought experiment in the case of gravity (expanded significantly in the second and third editions) in defense of attractions being mutual in accord with the third law of motion. Neither of these involved precise measurments in the way that his ballistic pendulum evidence in the case of impact did. For more on whether the applicability of the third law to gravity amounted to a hypothesis, see Stein (1991), and Densmore (1995, 353).

 

47What she is taking “the law of masses” to refer to is unclear. This is its first occurrence in her commentary.

 

48Newton (1728), Article 27, 30–33. The version of this work that Newton submitted to Cambridge University Library to fulfill his obligations as Lucasian Professor ends with this Article. Why Newton abandoned this argument for Copernicanism in the Principia is an interesting question. One can argue that he did so because he saw that his Corollary 6 to the laws of motion could undercut the reasoning. See DiSalle forthcoming.

 

49I came to appreciate this from Adwait Parker’s research for his PhD dissertation in Stanford’s Department of Philosophy. For examples from Gilbert, see Gilbert (1958, 23; 118f; 151f).

 

50This is my translation from the manuscript fragment entitled “De Motu Corporum in Mediis Regulariter Cedentibus,” Add. 3965, folios 23–26, published in Whiteside (1989, 32).

 

51Newton (1728), Article 21, 25f, translation by myself and Anne Whitman. This corresponds to the published Latin to which Du Châtelet had access. The original of this text includes only limited revisions.

 

52In the Principia these phrases are presented as short for accelerative measure of centripetal force versus absolute measure and motive measure.

 

53Anyone questioning how crucial accelerative force was to the Principia should consider Corollary 6 to the laws of motion and Propositions 3, 65, and 69 of Book 1, in each of which it is indispensable to Newton’s reasoning.

 

54Specifically, in Proposition 3 in the earliest version of what ultimately became Book 1, MS. Dd. 9.46, folio 29 (originally number folio 14); see Whiteside (1974, 126 and 127).

 

55U.C.L. Ms. Add. 3990, folio 17r.

 

56Ibid., folios 15r, 15v, and 16r.

 

57The experiment is first proposed and, in a later insert, the results first presented in the manuscript fragment, “De Motu Corporum in Mediis Regulariter Cedentibus,” cited in note 50 above. It is described in detail in Article 19 of De Mundi Systemate (p. 23f) in words that are repeated almost verbatim in Book 3, Proposition 6 in the Principia.

 

58Craig Fox has made a strong case (unpublished) that this manuscript itself was pieced together in five distinct steps. Based in part on his analysis of it, he has given an account of the sequence in which Newton arrived at the term mass in Fox (2016, 1027–1038).

 

59My understanding is that Du Châtelet did not have access to a copy of the first edition while producing her translation and commentary. There is one reference to the first edition in the latter, namely to the ratio of Jupiter’s equatorial and polar axes in Chap. 3 (p. 66). The value she gives is 40 to 39, while the value in the first edition is “403/5 to 393/5 quam proximè.” Insofar as she does not cite other numbers in the first edition that she had far morer reason to cite—in particular, the ratio of the moon’s gravity to the sun’s on the earth, to be discussed below—I have concluded that she got the 40 to 39 value not from the first edition itself, but from someone else or some other source.

 

60For more on Huygens’s challenge to Newton, see Schliesser and Smith (1996, 198–214).

 

61He seems to have never taken any steps towards carrying out the experimental program laid out in Proposition 92 of Book 1, doubtlessly because of his appreciation of just how weak gravitational forces are in the absence of large masses. Coulomb’s use of a slender rod in torsion to measure static electric forces led to Cavendish’s 1798 experiment that took an initial step towards carrying out that program, but it was not in fact carried out until the second half of the nineteenth century, when others adapted Cavendish’s experiment to measure G.

 

62Newton’s protégé, John Theophilis Desaguliers, issued a brilliant three-part sensitivity analysis of Cassini’s measurement in 1725 showing that they could not claim the precision needed to support his conclusion about the figure of the earth (Desaguliers 1725, 201-222, 239–255, 277–304). Whether Du Châtelet knew of this work is unclear.

 

63The Clairaut book to which she referred is Clairaut (1743). Maclaurin happened to have proved that the equilibrium figure is an ellipsoid in his Treatise on Fluxions (Maclaurin, 1801, 523–564) published a year earlier, but that does not take away from the monumental importance of Clairaut’s book, for as my continuing text shows, it laid the basis for all future work on the subject. For a comprehensive history of the subject over the course of the period of concern here, see Greenberg (1995).

 

64Clairaut had initially pointed out Newton’s mistake in in his “An Inquiry concerning the figure of such planets as revolve about an axis, supposing the density continually to vary from the centre toward the surface,” tr. Colson/Clairaut (1737–1738). (Earlier that year Clairaut had published a related article giving analytical solutions for attraction towards a spheroid corresponding to Newton’s Corollaries 2 and 3 of Proposition 91; see Clairaut (1737–1738). Newton had devised a solution only for the case of uniform density, and hence his claims concerning the case of density varying from center to surface amounted only to qualitative surmise. Had he been more conversant with French, he might have noticed his mistake from Huygens’s solution (1/578) for the case in which gravity varies in an inverse-square ratio all the way to the center in his Discours de la Cause de la Pesanteur.

 

65See Newton (1999, 826–832) for the versions of Proposition 20 in all three editions.

 

66Newton had no access to the thermometers to which Du Châtelet refers, for they postdate his claim in the third edition.

 

67The original sources for this sequence of claims are; De Mundi Systemate, p. 59f; Book 3, Proposition 37 in the Principia, p. 465 in the first edition, p. 428 in the second, and p. 467 (Newton, 1999, 877) in the third; Correspondence of Sir Isaac Newton and Professor Cotes, 56–103, The Correspondence of Isaac Newton, vol. 5,. 220–281. R. S. Westfall has discussed this matter in his biography of Newton, (Westfall, 1980, 736–739), and his earlier article (Westfall, 1973, 757f); and I have done so more extensively in my “25 Years of Second Thoughts: Substantive Changes in the 1713 Edition of Newton’s Principia.

 

68The word she uses, here translated “approximately,” is ‘environ’.

 

69This explanation appears first in De Mundi Systemate, 49–51 and is then carried over, in part verbatim, into Proposition 24 of the Principia (Newton, 1999, 838f.).

 

70I have been unable to find this source.

 

71While Du Châtelet never states Bernoulli’s value of the ratio, on the preceding page she does say, “he finds on the hypothesis of homogeneity of the earth’s parts that the Sun can raise the waters no more than two feet, & the Moon no more than five,” thereby indirectly citing the ratio in the process of explaining why Bernoulli had concluded that Newton’s account, which too had the sun raising the waters by roughly two feet, could not explain the large heights of the tides in many places. Bernoulli was not wrong about this last point, but not in his response to it.

 

72See Cartwright (1999).

 

73See Bradley (1748).

 

74For a readily accessible summary, see my “Planetary Perturbations: The Interaction of Jupiter and Saturn,” in I.B. Cohen’s A Guide to Newton’s Principia, Newton (1999, 211–217).

 

75Newton to Flamsteed, 16 February 1694/5, in Scott (1967, 86–88). The individual who has the most claim to fulfilling Newton’s quest is G. W. Hill, who might very well have understood the theory “as well or better than” Newton.

 

76Two give two examples of such quibbles, she says that the sun’s gravity would not perturb the motion of the moon around the earth if its forces on the two bodies were parallel and equal, without the qualifier that the statement holds only if the forces are accelerative, and she says that Newton’s value for Tycho’s variation “accords with observations” when it differed from his value by around 10 percent.

 

77The quoted passage comprises the entirety of Sect. 13 of Chap. 6.

 

78For details on Newton’s epicyclic model, see Kollerstrom (2000).

 

79For more details see my “The Motion of the Lunar Apsis,” in I. B. Cohen’s A Guide to Newton’s Principia, Newtonn (1999, 257–264).

 

80Clairaut (1749), 336, as quoted in Waff (1976, 71).

 

81My entry in Cohen’s Guide cited in note 79 provides a little more detail, but the authoritative sources in English are Waff’s dissertation and Chandler (1975).

 

82See p. 5 above.

 

83Euler to Clairaut, 29 June 1751, in Bigourdan (1930), 34, as quoted in Wilson (1980), 143.

 

84See Clairaut (1765).

 

85D’Alembert (1749), xviii, as translated by Curtis Wilson in Wilson (1995a, 48).

 

86See Wilson (1987).

 

87See Forbes & Wilson (1995).

 

88See Craig Waff (1995) and Wilson (1995b).

 

89See Wilson (1985), 15–290.

 

90In particular, Euler had introduced trigonometric series in it.

 

91See Wilson (1985), or, for a more brief account, my article in Cohen’s guide on the topic cited in note 74.

 

92Details of Laplace’s success with both of these inconsistencies can be found in Laplace (1966). Both of these difficulties—that is, with the figure of the earth and the tides—were not finally resolved until the end of the nineteenth and beginning of the twentieth century.

 

93For details, see Wilson (2010). In that theory, the first perturbation introduced after establishing the variational orbit is the lunar eccentricity.
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Abstract
This paper discusses the reception of Émilie Du Châtelet’s Institutions physiques in eighteenth-century Italy, with reference to the Italian translation, Istituzioni di fisica (Inst1743Ve). I argue that Istituzioni di fisica is an important indicator of Du Châtelet’s high standing in the scientific and philosophical debates of the eighteenth-century. I place the translation in the context of Italian natural philosophy of the settecento and the Leibniz-Newton debates; the involvement of women in Italian intellectual life of the period; and Du Châtelet’s personal contacts with Italy (Francesco Algarotti, Antonio Conti, François Jacquier and Faustina Pignatelli) as well as its publication in Venice. I argue that although she had strong connections with the Newtonians of Bologna, her Istituzioni, the key issue in her Italian reception was her defence of forces vives (or vis viva).
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1743 was a high point in the contemporary reception of Émilie Du Châtelet, for it was in that year that her Institutions de physique was translated into German and into Italian—a signal mark of her acceptance into the international republic of science and letters of her time.1 That it was translated into German is explicable in part in terms of her receptivity to German philosophy (Leibniz and Wolf). There is no equivalent explanation for the Italian translation. But in Italy she received further recognition of a kind which she never achieved in Berlin: her election in 1746 as honorary member of the Bolognese Academy of Sciences and to the Accademia degli Arcadi in Rome (originally founded 1690, in memory of Queen Cristina of Sweden). These tokens of esteem do not of themselves explain the high regard that Italians had for Madame Du Châtelet, why her Institutions was translated into Italian or what the significance of that was. The answers to these questions are important for building a picture of the international reception of Du Châtelet in her own time. Addressing them brings into play a whole spectrum of wider issues, relating not just to Madame Du Châtelet’s relations with her Italian contemporaries, but also the state of natural philosophy in Italy of the first half of the settecento; the Italian reception of Newton and Leibniz, and the standing of women in Italian intellectual life. Ancillary to these are the questions of why it was particularly in Venice and Bologna, that she was accorded such recognition. In this essay, I address these questions by discussing the translation of her Institutions in its intellectual context for what it can reveal about her standing in the scientific community of her time, how she was interpreted, and the reception of her views more generally. I argue that Istituzioni di fisica is important not just for underscoring Du Châtelet’s relevance to scientific and philosophical the debates in her time, but also for highlighting the distinctive character of her contribution to those debates, and just how distorting was Voltaire’s mischievous claim that she ‘betrayed’ Newton for Leibniz.
13.1 The Italian Scientific Context
Post-Galilean Italy was not a scientific backwater. The eighteenth century was a key period of scientific development and debate, and this was as true of Italy as anywhere. Although the fate of Galileo served as a warning to all natural philosophers, it did not mean the end of Italian science, or Galilean methods of investigation. It mainly meant being more careful not to provoke ecclesiastical censure. Rome itself remained a seat of intellectual culture in the seventeenth and into the eighteenth centuries. Galilean experimentalism lived on. Galileo himself was ‘rehabilitated’ when his works were published in Florence in 1718 and Padua 1744.
However, the history of science and philosophy in Italy does not present a unified picture, the main reason being that Italy was not a political unity but a collection of states owing allegiance to a variety of rulers, from the Pope to the Bourbons. Regional variation was also felt in intellectual life. Although Naples, Rome and Florence could boast scienziati of distinction, two areas of Italy which stand out for their strengths in scientific and mathematical enquiries in this period are two states in the north east, extending across the ‘pianura padana’ or Po valley from the Veneto (capital city Venice) and Emilia-Romagna (capital city Bologna). Each of these boasted a university of distinction—Bologna was the oldest university foundation, while Padua had a robust tradition in the teaching of physics and medicine, and was distinguished as the resort of medical students from all across Europe. The Paduan professorate included distinguished foreigners such as the Swiss Nicolaus Bernoulli, and German Jakob Hermann (who was the first to teach infinitesimal calculus at Padua). Bologna and Padua had strong ties with one another in this period—several chairs in Padua were filled by Bolognese professors. University reform was under way in order to keep abreast of new developments in natural philosophy with foundation of laboratories, observatories, museums of natural history, collections, libraries, etc., and the promotion of experimental methods by then in established elsewhere in Europe (Cavazza, 1990, 2013, Mazzotti, 2013, Soppelsa, 1989). A notable development at Bologna in the eighteenth century was the founding in 1714 of the Accademia delle Scienze dell'Istituto di Bologna (The Academy of Sciences of the Bologna Institute) by Count Luigi Ferdinando Marsigli, which was subsequently incorporated into the university. Bologna was to enjoy the enlightened patronage of its archbishop Cardinal Prospero Lambertini (1675–1758), the future Pope Benedict XIV (1740), who was Bolognese by birth and education (see Dragoni, 1993, Messbarger et al., 2016). It was in Bologna, at the Accademia, that Algarotti studied Newtonian optics.
13.1.1 Newton and Leibniz
In Italy, as elsewhere in Europe, the relative merits of the rival theories of Descartes, Leibniz and Newton were debated. In the 1730s Émilie Du Châtelet had joined forces with Voltaire to champion Newton against Descartes in France (Hutton 2004a). The Newton reception in Italy was perhaps less a battle between Newton and Descartes, as it was in France, so much as a proxy war between Newton and Leibniz—but may be not even a ‘war’, so much as critical scrutiny of both. These debates testify to strong intellectual engagement between Italy and the international republic of letters and sciences (Mazzotti, 2013, Cavazza, 1987, 1990, Soppelsa, 1989). Intellectual preferences varied according to region—interest in Leibniz was particularly strong in Padua, where two Leibnizians, Nicolaus Bernoulli and Jacob Hermann were appointed to professorial posts in the early eighteenth century. A number of Italians (e.g. Giovanni Rizzeti) published in the Acta eruditorum (Casini, 1983; Cavazza, 2002). On the Newtonian side, there were many Italian connections with the Royal Society of London. Newton himself instigated (via James Jurin) reporting on Italian science by the English Catholic, Sir Thomas Dereham. He sent copies of his Principia for distribution in Italy, and a copy of Opticks to Guido Grandi (1671–1742) who taught mathematics at Pisa. Grandi, along with Malpighi, Algarotti, Polleni, and Conti were made fellows of the Royal Society. There were also Italian translations of Newtonian works, e.g. Pemberton’s A view of Sir Isaac Newton's philosophy and of the Philosophical Transactions.2 Among Italian centres of interest in Newtonianism, Bologna stands out as particularly significant. It was at Bologna that Francesco Algarotti, self-appointed Italian champion of Newtonianism, studied. His teachers Eustachio Manfredi (1674–1739) and Francesco Maria Zanotti (1692–1777), were especially interested in Newton’s Opticks. And it was at Bologna that Algarotti successfully repeated Newton’s optical experiments.
However, Italian scienziati can’t be separated into clear Leibniz-Newton camps.3 Of course, in Italy, as elsewhere, there were those who were more strongly committed to the one than the other (e.g. Algarotti and Guido Grandi to Newton), but on the whole, Italians were open to aligning mathematics with experimentalism, metaphysics, with natural philosophy. Generally, there was a preference for Leibnizian mathematics over Newton’s. There were variations of emphasis in different centres of Newtonianism (e.g. on experiment in Naples, and on mathematics in Florence). Even among the concentration of Leibnizians in Padua, there was a tendency to mix mathematics with experiment. Bernoulli used Leibniz in his study of Newtonian mechanics. Giovanni Polleni, defender Cartesian vortices, combined his mathematics with experimental philosophy. Algarotti’s opponent, Jacopo Riccati (1676–1754), for example, was a virtuoso with interests in mathematics, physics and theology who studied Principia in 1695–96. At Padua Stefano Degli Angeli (1623–1697) accepted gravitation but rejected Newton on colour. In Rome, Ruggero Boscovich tried to integrate Newtonianism and Leibnizian philosophy in his, Philosophiae naturalis theoria (1758).
13.1.2 Academies and Women
Another important feature of Italian intellectual life were formalised intellectual groups known as academies, separate from the universities (Findlen 2009). The Istituto at Bologna itself grew out of such an academy, originating as the Accademia degli Inquieti founded by Manfredi in 1690. These were often centres for the reception of new scientific and philosophical ideas, and many of them admitted women, for example, the Accademia dei Ricrovati to which Cristina Rocatti belonged, and the Accademia dei Agiati of which Saibante Vanetti (1723–1799) was a member (Messbarger et al., 2016). Through the academies, women had a role in the early Italian enlightenment as nowhere else in Europe. Some of these academies were founded by women: for example, Faustina Pignatelli in Naples, and Clelia Borromeo del Grillo in Milan. Dedicatee of an Italian translation of the Philosophical Transactions of the Royal Society in 1729,4 Clelia Borromeo was still more ambitious, hoping to found an Italian academy modelled on the Royal Society and Académie Royal des Sciences, for which purpose she consulted Antonio Conti and Antonio Vallisneri (Findlen 2009).
In a few notable cases, Italy could boast female university students and professors: in Padua and Bologna university degrees were awarded to a (small) number of women.5 Laura Bassi (1711–1778), who was beneficiary of Benedict XIV’s patronage (as one of the so-called ‘Benedettini’), was eventually (1776) appointed to the Chair of Experimental Physics at Bologna. Cristina Rocati (1734–1814) studied at Bologna between 1747 and 1751 and then at Padua. Thereafter she taught at the Accademia de Concordi. In the case of the mathematician, Maria Gaetana Agnesi (1718–1799). Pope Benedict himself intervened to ensure that she was awarded a(n honorary) chair at Bologna. As it happens, there was strong interest in Newton among the women associated with Bologna: Cristina Rocati’s Lezioni di fisica (1751–1774) at the Accademia dei Concordi centred on Newtonian physics. Laura Bassi used Du Châtelet’s Institutions in her classes through to 1750. Maria Gaetana Agnesi (1718–1799) openly defended Newton on colour, magnetism and tides in her Propositiones philosophicae of 1738 (Mazzotti, 2007; Messbarger et al., 2016).6

This brief overview suggests that the scientific and philosophical climate of settecento Italy, was a receptive one for a work such as Du Châtelet’s Institutions de physique, which was up to the minute in its presentation of current scientific and philosophical thinking, particularly on issues relating to the debates surrounding the merits of Newton and Leibniz. No doubt, another factor was that conditions for the pursuit of science in Enlightenment Italy, were not unfavourable to the participation of women. The first signs of interest in Du Châtelet’s work were the notice and reviews of her Institutions in Novelle letterarie pubblicate in Firenze in 1741 and 1742, and a review of Institutions in the Venetian journal edited by Antonio Calogera, Raccolta d'opuscoli scientifici e filologici in 1741. Full recognition of her work came a few years later with her election as honorary member of the Academy of Sciences at Bologna.
13.2 Franco-Italian Intermediaries
Émilie Du Châtelet was only the third woman (after Faustina Pignatelli and Laura Bassi)7 and the first foreign woman to be elected to the Bologna Academy. The first contact between Du Châtelet and Bologna was via Laura Bassi, who was contacted by Voltaire. She took the name ‘Uranie’, and her election was reported in the Journal Universel along with accolades for her learning and engagement with the most famous philosophes of the time. (Zinsser 210, De Zan, 1987, 156–7). She told François Jacquier that she regarded her election at Bologna as a singular honour. And, she told Francesco Maria Zanotti, Secretary of the Academy, that she saw her election as encouragement to women to take up scientific pursuits. Although she never fulfilled her intention to visit Bologna and participate in meetings at the Academy, she kept the letter informing her of it among her most important papers (Zinsser, 2006, 209). The high regard in which Madame Du Châtelet was held in Bologna probably owed much to the translation of her Institutions into Italian. But Du Châtelet’s intellectual links to Italy antedate the translation by a long way. Four figures of are particular importance in Du Châtelet’s network of relations with Italy prior to the translation: Francesco Algarotti, Antonio Conti, François Jacquier and the afore-mentioned Faustina Pignatelli.8

13.2.1 Algarotti
The longest-standing of these was the Italian Newtonian, Francesco Algarotti (1712–1784) who visited her at Cirey in 1734. Algarotti had studied Newton in Bologna, which is where Du Châtelet was elected as a member of the Bologna Academy. As is well-known Francesco Algarotti and Du Châtelet had close contact at the time when his Newtonianismo per le dame (Newtonianism for Ladies) was published (1737). She learned Italian ahead of his visit, hoping at one point to translate his Neutonianismo into French (Algarotti, 1794, vol. 16, letter 1). I have argued elsewhere that Du Châtelet saw Algarotti as an ally in the campaign to promote Newtonian natural philosophy in France in which Voltaire and she were involved (Hutton 2004a, Hutton 2004b). She was disappointed with the book when it appeared, because it seemed too lightweight and she was displeased by his dedicating the French translation to Fontenelle, champion of Descartes. She probably took the Marchesa of Newtonianismo to be a representation of herself. (Her letters to Algarotti show that she believed the frontispiece portrait was meant to be of her). In fact, his idea of using a noblewoman interlocutor, is a literary device popularized by Fontenelle’s Cartesian dialogue Discours sur la pluralité des mondes. Nevertheless, her disappointment did not prevent Algarotti and Du Châtelet from maintaining cordial relations.
13.2.2 Antonio Conti
Another Italian who certainly knew Du Châtelet was Abbé Antonio Conti (1677–1749), dedicatee of Voltaire’s Elemens de la philosophie de Neuton. Conti was a much-travelled Venetian, supremely well-connected with the leading men of letters and science across Europe, who had met Newton himself, visited Hanover and spent time in Paris. Conti’s Italian circle included fellow-Venetian, Algarotti, and other Newtonian-leaning scienziati from the Veneto, Bologna and also Naples, among them Giovanni Crivelli, Giovanni Poleni, Jacopo Riccati, Eustachio Manfredi, Francesco Maria Zanotti and Celestino Galiani. He also had good contacts with France, particularly with the Countess of Caylus, and Voltaire, and it is not inconceivable that they met when he was in France. Conti dedicated a sonnet to Du Châtelet (Conti 1739, CXV, Piaia 2011b),9 in which (according to his gloss on it) he celebrates her as ‘una Dama di sommo spirito’ [‘ a lady of the highest mind’], blessed with the qualities of ‘Urania e dell’Amore’, the daughter of Minerva and Apollo, who taught her knowledge how to impart it to men (‘che ella è figlia di Minerva e di Apollo, le due Divinità che le diedero la scienza, e le insegnarono a pubblicarla agli Unomini’ (Conti 1739). Du Châtelet’s relations with Conti, are more fully discussed in Romana Bassi’s contribution to this volume.
13.2.3 François Jacquier
Although not an Italian, a key intermediary in Du Châtelet’s relations with Italian scienziati was the afore-mentioned François Jacquier (1711–1788)—editor with Thomas le Sueur of the annotated Geneva edition of Newton’s Principia mathematica which was published in 1739–42 (Guicciardini, 2015). Jacquier also visited Cirey in 1744, the year before he was appointed professor mathematics and astronomy at La Sapienza in Rome. Jacquier corresponded with both Émilie and Voltaire after his arrival in Rome.10 Among other things Jacquier reported the publication of Boscovich’s De viribus vivis in 1745. Her election to the Bologna Academy was, apparently, facilitated by Jacquier, following an approach by Voltaire to Laura Bassi (Zinsser, 2006). Jacquier probably played a role in facilitating her election the Accademia degli Arcadi, Rome. (Guicciardini, 2015). Although he has been credited with supervising the Italian translation of her Institutions (Zinsser, 2006 and Mazzotti, 2008, 125), this is unlikely (see Romana Bassi’s chapter in this volume). But it is likely that he encouraged her to translate Newton’s Principia mathematica into French.
13.2.4 Faustina Pignatelli
Another of Du Châtelet’s Italian contacts was the Neapolitan mathematician, Faustina Pignatelli, Principessa Colubrano (1705–1785), who founded her own salon and academy, and was the first woman to be elected to the Bologna Academy (Bertucci, 2016; Findlen, 2009). She was patron of the Neapolitan Newtonians, Nicola and Pietro De Martino, the first of whom taught her mathematics.11 As far as is known, her correspondence does not survive, and she published nothing apart from an anonymous notice in Acta eruditorum in 1734. We are therefore dependent on the accounts of others for her views. These are, principally, the abbreviated accounts in Bologna Academy’s Commentarii (by Pietro De Martino); Zanotti’s Della forza dei corpi (1752) in which she is represented as one of the interlocutors; and De Martino’s De corporum quae moventur viribus… dissertation philosophica (1741). From these one can gather that Pignatelli's own intellectual interests centred around mathematics, and initially her views seem to have been more in line with Pietro de Martino’s Newtonian distrust of metaphysics and emphasis on experiment.12 De Martino reports that she corresponded with Émilie Du Châtelet and Jean-Jacques Dourtous de Mairan (Brigaglia & Nastasi, 1984, Berti Logan, 1998) and that they knew Du Châtelet’s Institutions already in 1741. Faustina Pignatelli also had a family contact with Du Châtelet, by virtue of the fact that her daughter, Gabrielle Pauline Du Châtelet, married Duke Alfonso de Montenero di Carafa, a Neapolitan nobleman from a branch of the same family as Faustina’s husband, Francesco Carafa, Prince of Colubrano. Both women were dames d’honneur at the Neapolitan court (Zinsser, 2006, 41, 221). So it is very likely that François Jacquier, who met Gabrielle Pauline in Naples (ibid.), was also in contact with Pignatelli.
13.3 Institutions de Physiques: in Translation
Du Châtelet thus had good connections with Italian mathematicians and natural philosophy before her Institutions physiques was translated into Italian (or more accurately, into Tuscan Italian—Toscano) in 1743. It was published in Venice by Giambattista Pasquali, with the title:
Instituzioni di Fisica di Madama la Marchesa du Chastelet Indiritte a suo figliuolo. Traduzione dal Linguaggio Francese nel Toscano, Accresciuta con la Dissertazione Sopra le Forze Motrizi di M. de Mairan. Venice: Presso Giambatista Pascali. 1743.
This is a translation of 1740 edition of Du Châtelet’s Institutions correlated with the second edition, which appeared in 1742 with the slightly altered title, Institutions physiques.13 It was published only a year later in 1743. As with the 1742 French edition, the Italian translation appends the letter on forces vives addressed to Madame Du Châtelet by Jean Jacques Dortous de Mairan, the Secretary of the Académie Royale des Sciences, as well as her reply, which she had first published in 1741: Réponse de Madame la Marquise du Chastellet à la Lettre que M. de Mairan, Secrétaire Perpétuel de l’Académie Royale des Sciences, lui a Écrite le 18 Février 1741 sur la Question des Forces Vives, Bruxelles 1741. Additionally, the Italian translation appends Dortous De Mairan’s original treatment of the topic, which was first presented at the Académie Royal des Sciences in 1728, and which Du Châtelet critiques in Institutions de physique, Chap. 21. All three supplementary texts were translated into Italian. The inclusion of the 1728 Dortous de Mairan piece is the main difference between the Istituzioni and the Institutions.
Istituzioni di fisica gives no clues as to who the translator might have been. There are no indications in Du Châtelet’s extant correspondence. To judge by the translation, it was supervised by someone who knew the material. Istituzioni di fisica is a broadly competent translation of the original French, polished clearly by someone familiar with the material. Given that knowledge of French was, apparently, fairly limited among Italian scienziati, the possible candidates are few. Three possibilities from Du Châtelet’s circle are Algarotti, Conti and Pignatelli. But as Romana Bassi argues, the most likely candidate is Conti (see her chapter in this volume).14

Then there is the question of why was it necessary to translate Du Châtelet’s Institutions into Italian? The obvious answer is that not everyone in the intended readership understood French (as the Italian translator of Voltaire’s Métaphysique de Neuton confirms [La metafisica di Neuton, Florence 1738]). That Institutions was translated into Italian, and not Latin, has to not a little do with the fact that the French original was itself a vernacular text, addressed to a general audience, rather than a specialist or learned one. Like Voltaire’s Elemens and Algarotti’s Newtonianismo per le dame it was directed at a wider readership than Latinate érudits. And, as the original title of Algarotti’s book reminds us, that readership, included women. (Two of its most distinguished readers were the mathematician Maria Gaetana Agnesi owned a copy of the Istituzioni di fisica (Mazzotti, 2007) and Laura Bassi used it in her teaching (Zinsser, 2006, 210). A vernacular translation was thus both requisite and necessary. Evidently, the eighteenth-century educated Italian vernacular readership had a high level of competence and interest in science and natural philosophy. Furthermore, to publish in the vernacular chimed with the call, led by Antonio Vallisneri for Italian, or more specifically Tuscan, to be used as the language of educated discourse, in Italy (Vallisneri, 1722, 270, 288–89).
Another question concerns place of publication. That the Istituzioni di fisica should be published in Venice may be explained in part by the fact that Venice was an important centre of printing, with a strong record of printing independent, intellectually challenging ideas. Among the printers involved was the Giambattista Pasquali, printer of the Istituzioni di fisica, whose printing house was, according to the English merchant Joseph Smith (known as ‘Consul Smith’) a lively meeting place for discussion (Bertucci, 2007). The intellectual vibrancy of early eighteenth-century Venice may be illustrated from the Venetian journal Giornale de’i Letterati d’Italia edited by Scipione Maffei, Antonio Vallisneri and Apostolo Zeno (Dooley, 1991, Generali, 1984, Piaia 2011a, Rappaport, 1991). One of the most successful journals of its time, the Giornale provides a window on intellectual milieu of Venice and the nearby universities of Padua and Bologna, as well as on Italian engagement with the scientific and philosophical debates of Europe (Del Tedesco, 2012; Roero, 2012). The scientific contributors to the Giornale included Antonio Vallisneri, Giovanni Poleni, Giambattista Morgagni, as well as Bernadino Zendrini, Iacopo Riccati and Nicholas Bernouilli. Articles were topical, often addressing controversial issues of the time. In mathematics and natural philosophy that meant debating the issues arising from the rival philosophies of the time, such as theories of light, and the nature of force. For example, in 1710, in the pages of the Giornale, Jakob Hermann discussed the Newtonian topic of universal attraction. In 1740, volume 40 carried a notice of a forthcoming reprinting of Algarotti’s Newtonianismo by Giambattista Pasquali (which purported to be published in Naples). Venetian readers clearly had an appetite for philosophy and science, which Du Châtelet’s Institutions could supply. So we might have expected some mention of Émilie Du Châtelet’s Institutions. But, frustratingly, the Giornale ceased publication in that year, just two years before the appearance of the Italian translation.
The choice of publisher for the Istituzioni was no doubt connected with the fact that Giambattista Pasquali had published several works by two Italians associated with Du Châtelet: the afore-mentioned Abbé Antonio Conti’s his Poesie e prose (1739) and two versions of Italy’s most famous popularisation of Newton, Algarotti’s Newtonianismo per le Dame (the 1739 and 1752), albeit with the false imprint of Naples. The second version bore the title Dialoghi sopra la luce, i colori, e l’attrazione (Naples: Giambattista Pasquali, 1752) [Dialogues on light, colour and attraction]. Pasquali also published an Italian translation of Voltaire’s Elemens entitled Lettera di un fisico (Venice, Pasquali, 1739).
13.4 The Attraction of the Institutions
On the face of it, the cluster of publications by Du Châtelet and her Italian contacts produced by the same publisher (Pasquali) strongly suggests that the appearance of the Istituzioni in Venice, has a lot to do with Du Châtelet’s contacts with Venetian intellectual circles, specifically the Newtonians. Her election to the Bolognese Academy of Sciences in 1746 would seem to bear this out. And her connections with Newtonian proseletyzer, Algarotti and Newton’s editor, Jacquier, would suggest that she was perceived as a fellow Newtonian. However, Du Châtelet’s Institutions is not in fact an overtly Newtonian text. Rather, it can be said to hold a balance between Newton and Leibniz. Unlike Algarotti, she does not confine her discussion of Newton to Opticks and she is fully aware of the problems associated with the new theories being advanced, especially Newtonianism. She voices many of the concerns about Newtonianism voiced by Italian thinkers, even those receptive to Newton’s theories: e.g. gravity and attraction, but also space, god, matter, and, especially, the nature of force. In the Venetian context, Du Châtelet’s Istituzioni was just as likely to appeal to those who took a more conciliatory position vis à vis Newton and Leibniz. These are especially well-represented among the contributors to the Venetian Giornale de’ Letterati d’Italia (e.g. Giovanni Poleni). Perhaps the most famous conciliator was Antonio Conti, who had attempted to mediate between Newton and Leibniz in their priority dispute over the calculus. Conti was the person to whom, Newton famously presented manuscript evidence for his claims to priority (published as the Commercium epistolicum). The biography which prefaces the first volume of Conti’s works (1739) presents him as a mediator between Newton and Leibniz (Conti 1739, 29, Casini 78 & 1983, Badaloni, 1968).15

13.5 Forces Vives
There is one especially important factor which suggests that the appeal of Du Châtelet’s work in Italy, can’t be explained straightforwardly in terms of its Newtonianism. And that is the highly topical issue of the nature and measurement of force, centred on the matter of living forces (forces vives or vis viva) (Reichenberger 2011). This was a much-debated question, and one where Du Châtelet had reservations about Newton. In Chap. 21 of her Institutions, Du Châtelet defends the Leibnizian notion of force vive, in the course of which she refutes the arguments of Dortous Mairan. She was drawn into public debate by Dortous De Mairan’s published response, to which she in turn responded. As Judith Zinsser pointed out, Du Châtelet’s intervention in this dispute gave her new status as a member of the learned élite in France (Zinsser, 2006; see also Kawashima, 1995, Rey, 2017, Terrall, 1995). She highlighted her position by appending Mairan's Lettre to the second edition of her Institutions, together with her reply. The significance of forces vives for the Italian translation is borne out by the translation itself: it is surely significant that the Instituzioni publishes the whole of the Du Châtelet-Mairan debate about forces vives, including the whole of Mairan’s 1728 Memoire which sparked it. The effect of this is to highlight the debate on forces vives. The prominence of forces vives in the Italian translation suggests that it was a key issue in Italy.
Algarotti aside, Du Châtelet’s Italian contacts, associated with Bologna had an interest in forces vives. Francesco Maria Zanotti would publish on the subject in his Della forza dei corpi che se chiamano viva (Bologna 1752). And Faustina Pignatelli seems to have taken a particular interest in the debate on forces vives. In fact, she was aware of Du Châtelet’s controversy with Dortous De Mairan as early as 1741 (Brigaglia & Nastasi, 1984). In his De corporum quae moventur viribus … dissertatio philosophica, Pietro De Martino reports the presence of the Institutions in Naples and that she contacted both of them (Brigaglia and Nastasi). Since the Institutions was published in 1741, Pignatelli must have been aware of it by 1741 at the latest, two years before the appearance of the Italian translation. So she must have read the first edition of Institutions and read it in French. As a highly educated aristocratic woman, Faustina Pignatelli is most likely to have known French, which, in all likelihood was the language by means of which she communicated with both Du Châtelet and Dortous De Mairan. It is known that prior to this, Pignatelli was critical of Leibniz (in her Acta eruditorum article, 1734). Subsequently, in 1752, in his Della forza dei corpi, Zanotti represents her as siding with the Leibnizians on the issue of force.16 In his De corporum … dissertatio philosophica De Martino reports Pignatelli’s intense interest in force vives at the time of the arrival of Du Châtelet’s Institutions de Physique in Naples (Brigaglia & Nastasi, 1984).17 And, as we shall see, the reviewers of Du Châtelet’s book noted, this was a book which re-opened the controversy on forces vives. It is, therefore, possible, that Pignatelli’s views were correctly reported by Zanotti, and that it was Du Châtelet’s arguments in Institutions de Physique which persuaded her to accept vis viva as a truth of physics.
The interests of Zanotti and Pignatelli in forces vives suggest that a strong motivation for translating the Institutions into Italian was interest in Du Châtelet’s contribution to the as yet unresolved issue of forces vives. The Italian reception of the work would seem to confirm this. Italian references to the Institutions and Istituzioni highlight Du Châtelet’s adherence to Leibniz, downplaying, or ignoring her engagement with Newton. The announcement in Novelle letterarie pubblicate in Firenze describes it as a work based on the principles of Leibniz and Wolf (‘opera composta da Madame la Marchesa di Châtelet su i principi del Leibnitizio- e del Volfio’ (sic) (Novelle letterarie: 1741, 2. 3, 20/1/). In his Dissertazione contro i fatalsti (Pisa 1744) Tommaso Moniglia, mentions the ‘Istituzioni Filosofiche di una dotissima Dama’ (i.e. Du Châtelet) as a model for limited Leibnizianism (Moniglia, 1744, 220). Furthermore, the association with Leibniz is connected in particular with the issue of forces vives. The 1742 review of the Istituzioni di fisica in Novelle letterarie pubblicate in Firenze makes particular mention of the ‘forze vive’ controversy, linking it to Leibniz. It notes that the controversy seemed to have been settled by Mairan (‘sembrava aver terminate la questione’) but ‘Madama’ has re-opened the issue in her last chapter (‘ma Madama l’ha rinnovata in quest’ultimo capitol, che ha poi dato motivo ad altri bei parti su questa material,’ Novelle Letterarie 3 1742, 752). Key evidence that Du Châtelet’s arguments in favour of forces vives were the deciding issue in Italy comes from the journal Memorie sopra la fisica di diversi valentuomini, published in Lucca. The editor, Carlantonio Giuliani is probably the ‘C.A.G.’ who edited the a summary of Voltaire’s Elemens also published in Lucca (Voltaire, 1754).18 The 1747 issue of the Memorie prints Du Châtelet’s letter to James Jurin, sometime secretary of the Royal Society, in which she argues in defence of forces vives (printed in LettB1958II, 118–22; see also Reichenberger 2011). The letter was printed in the original French with the title Memoire touchant les forces vives addressee en forme de letter a M. Jurin par Madame Ureteuil [sic] du Chastellet (Memorie, 3, 1747, 77–84).19 The introduction highlights the importance of the measurement of force, a topic which he claims ‘has been the occasion of the greatest questions for 70 years or more, and has given rise to the greatest questions among philosophers’ (‘La stimazione della forza del corpo in moto da circa 70. anni in poi ha data occasione ad una delle piu grande questioni tra Filosofi’. Giuliani highlights Du Châtelet’s defence of forces vives, linking her to Leibniz specifically on the question of the measurement of force: ‘Although French, Madame Du Châtelet agrees with Leibniz’ (‘Mad. Du Chastellet, benchè Francese, si trova per la sentenza di Leibnitz).20 And on this question, the editor notes that in her Institutions of physics, she has replied to Mairan.
These comments on Du Châtelet, Leibniz and forces vives are by no means exhaustive, but they do suggest that the Institutions was translated because of its Leibnizian content, rather than for her discussion of Newton. It is not impossible that reviewers chose to play down its Newtonian content in order to evade censorship (see for instance Mazzotti, 2004 on Algarotti’s choice of title for his Newtonianismo). After all, her measured critique of Newton, does not attract comment in reviews, and she herself remarked to Bernoulli on the appeal of her moderate treatment of Newtonian attraction (‘la façon moderé dont je parle de l’Attraction,’ LettB1958II, 67). But her ‘Leibnizian’ position on forces vives must also be put in the context of the fact she herself believed Newton and Leibniz to be reconcilable on this issue (Inst1742, 541; Hutton 2004b). At all events, it would seem that her holding a critical balance between the Leibnizian and Newtonian systems resonated the Italian scienziati. Her defence of forces vives and her celebrated genius are twin themes that resound in later literature. For example, in 1753, the review of review of Zanotti ‘s Forza dei corpi in Francesco Antonio Zaccaria’s Storia Ietteraria d ‘ Italia, notes that, unlike her compatriots ‘the celebrated Madame Du Châtelet in her Institutions de Physique’ (‘la celebre Madama Di Chastelet nelle sue Istituzioni di Fisica’), defended Leibniz’s view, with all the force of her marvelous intellect and especially against the opposition of Dortous De Mairan' (‘col tutto lo sforzo del suo mirabile ingegno difende l’opinione di Leibniz, e specialmente contro l’opposizione del Sig. Mairan’ (Storia 1753, 5: 73–4, fn1).
Abbreviations
	(Inst1743Ve) Du Châtelet, É. 1743. Istituzioni di Fisica di Madama la Marchesa du Chastelet indiritte a suo figliuolo. Traduzione dal linguaggio francese nel toscano, accresciuta con la Dissertazione sopra le forze motrizi di M. de Mairan. Venezia: Presso Giambatista Pascali.

	(LettB1958) Du Châtelet, É. 1958. Les Lettres de la marquise Du Châtelet: publiées par T. Besterman. 2 vols. Genève: Institut et Musée Voltaire.
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Footnotes
1Earlier versions of this paper were presented at the conference ‘Exploring Émilie Du Châtelet’, Columbia University 2016, at the session on Émilie Du Châtelet at the X. International Leibniz Congress, Hannover, 2016, and at the workshop 'Translating Cultures' at the Herzob August Bibliothek, Wolfenbüttel, 2018. I thank the audience for their comments, and the organisers of each for the invitation to speak.

 

2Henry Pemberton, Saggio della filosofia del signor cav. Isaaco Newton (Venice F. Storti, 1745, first published 1733; Saggio delle transazioni filosofiche della Società Regia, translated by Thomas Dereham (Naples: Moscheni, e Compagni. Naples: Moscheni, e compagni, 1729 and 1731).

 

3The modern perception of Newton and Leibniz as irreconcilable proponents of different approaches did not obtain in the eighteenth century (Hutton 2004b, Suisky 2011, Reichenberger 2011).

 

4See above, note 2.

 

5Bologna did not have a monopoly on distinguished women intellectuals in this period. Among others worthy of mention are Elena Cornaro Piscopia, awarded a degree at the University of Padua, and the Neapolitan Giuseppa Eleanora Barbapiccola (c. 1700–1740), Italian translator of Descartes’ Principia philosophiae. (Findlen, 1995).

 

6Agnesi’s library contained the Geneva edition of Newton’s Principia, Arithmetica universalis, and Opticks (in French), as well as several texts by British Newtonians (Keill, Cotes, Gregory, Cheyne, Derham, Pemberton), as well as Italians such as Nicola di Martino, and the Dutch experimenters’s Gravensande and van Musschenbroek (Mazzotti 2007).

 

7Pignatelli and Bassi were elected in 1732, Maria Gaetana Agnesi in 1748.

 

8There were, of course, others in her circle with links to Italy, notably Voltaire, and Maupertuis. The latter was elected to the Bologna Academy in 1733.

 

9Conti also dedicated a sonnet to Voltaire as ‘il Franco Vate’ [French seer] (Conti 1739, p. CXV).

 

10Five letters dating from 1745–9, from his correspondence with Émilie Du Châtelet are printed in Besterman’s edition of Du Châtelet’s correspondence (LettBII1958).

 

11Pietro De Martino had close links with Bologna, especially Zanotti. He went Bologna to 1732, to perfect his knowledge of scientific instruments, and he was also a member of the Bologna Academy (Nastasi 1990).

 

12On De Martino see Bertucci 2016, 189–90, and Addabbo 2017.

 

13For close analysis of the translation. see Romana Bassi’s chapter in this volume.

 

14Intriguingly, minor differences are omission of items missing the original index (among them, Hypothesis, Galileo, forces vives), and patriotic comments favouring France, for which occasionally Italian alternatives are substituted.

 

15Conti underlined the similarities between Newton and Leibniz on the issue, but concluded that Leibnizian calculus was more practical, noting that it had been adopted across Europe (Conti 1756, 36).

 

16Gabriella Berti-Logan argues that Pignatelli’s change of view is more apparent than real. Questioning the accuracy of the reports of her views (principally Zanotti), she attributes interest in the controversy to De Martino’s attempts to refute forces vives by experiment, as Poleni had done in their favour (Berti-Logan 1998, 226). However, her account of the context ignores Du Châtelet.

 

17Not having been able to obtain a copy of De Martino’s De corporum … dissertatio philosophica, I have not been able to verify this.

 

18He would later join Ottaviano Diodati’s editorial team publishing the second edition of the Encyclopédie in Lucca (Schackleton 1970). On Memorie see Arrighi (1960).

 

19This is one of three extant letters between Du Châtelet and Jurin, whom she critiques in Chap. 21 of the Institutions. The letter is translated in the Rusnock edition of Jurin’s correspondence (Jurin1996, 463–67), where the editor wrongly states that Du Châtelet translated Newton’s Principia before ‘becoming a Leibnizian’ n. 189.

 

20‘Mad. Du Chastellet, benchè Francese, si trova per la sentenza di Leibnitz, e nelle sue istituzioni di Fisica con igegno chiaro e penetrante, ha risposto alle opposizioni de’suddetti dotti Francesi. Varie dispute sovra tal materia ha avute questa Madama, e la presente memoria, che io ho pubblico è una sua lettera scritta in tal proposito a M. Jurin. Se fuori di equivoci si prendreà da tutti l’istessa chiara idea di queste forze, e gli elementi i piu convenienti per le loro misure, è da credere che allora tutti abiano a convenire in una istessa sentenza.’ (Memorie 1747, v).
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Abstract
Little has been established about the Institutions physiques reception in Italy, and a map of its dissemination in the peninsula is still waiting to be drawn. Recently discovered ms. sources suggest that the contacts between Émilie Du Châtelet and Antonio Conti can shed light on how the Italian translation of the Institutions came into being. Early on he was acquainted with the first French edition of the Institutions, because the author sent him a copy hot off the press, together with the other pieces that would appear later in the Italian translation. Conti was an eclectic intellectual and a famous author in his own right. Extremely well connected in Venice as well as in French and British scientific circles, he translated Voltaire’s tragedies and eagerly sponsored younger scholars, debating metaphysical and epistemological problems, as well as the merits and failings of Newtonianism vs Leibnizianism. He possessed the inclination, the means, the motive and the opportunity that would allow him to play an active role in arranging for the translation Institutions and its publication in venice. Initially based on the first French edition, only later the Italian translation was revised on the second edition. This detail lends further weight to the claim that the project of the translation in vernacular could have been prompted by Du Châtelet early addressing the first edition of the Institutions to Antonio Conti.
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In comparison to what we know about the first German translation of the Institution physiques, the first Italian translation is still shrouded in obscurity. The latter has drawn far less scholarly attention, and the very little which has been written about it seems incidental and inaccurate, with the risk of being inadvertently repeated without deeper examination. This is why an enquiry about the Italian reception of the Institutions physiques must begin with a preliminary exploration of what can be assessed about its Italian translation, warning the reader that this investigation might prove to be an instance where, by trying to ascertain what is unknown, one ends up questioning even what seemed certain at first.
What we do not know about the Italian translation of the Institutions can be grouped into three orders of problems: strictly editorial, inherently textual, and broadly cultural. To the first belong questions pertaining to the stages of publication, such as: when the decision to publish the translation was taken, when the book was published, by when the translation was completed, to whom the translation was commissioned. To the second order of problems belong questions about the translation itself, such as: whether it is a literal or a free translation, and, more in general, its level of accuracy and consistency, whether the final text resulted from more than one person working on it. The third one deals with the cultural background: how the idea of publishing the translation came into being, who arranged it, and whether it was solicited by the author herself. Here, we deal first with the editorial aspects, then with a few textual elements, and ultimately with the cultural factors and the philosophical framework surrounding the Italian translation. Ultimately, these three perspectives will show their mutual correlations.
A necessary premise must acknowledge that here not all of these questions will receive an answer. The identity of the translator remains unknown, just as the vast majority of translators from French employed in that period in Venice used to pass unnoticed. Direct intervention or involvement of the author herself in the Italian translation cannot be proved, although it cannot be dismissed either, considering how Émilie Du Châtelet arranged for the German translation (Corr2018II, E 365), which came out at the same time. The Italian translation was even advertised in Germany earlier than in Italy, just as if they were part of a joint project. No matter how tempting this scenario might be, the scope of this survey has been restricted to examining those aspects of the translation which can be documented.
The data emerging from the title page of the Italian translation show that the typographer Giambattista Pasquali, operating in Venice, published it in 1743. When exactly the book came out is the object of some speculation. Although the translation had been announced as early as the end of March 1743 in the Göttingische Zeitungen von gelehrten Sachen (n. 42, p. 369), and in Florence Giovanni Lami had given notice of it in his Novelle letterarie in April (t. IV, n. 15, col. 240), the closer we move to Venice, the longer we have to wait to read about it in periodicals. Only at the beginning of June, Giambattista Albrizzi documented the circulation of the Italian translation in his Novelle della Repubblica letteraria (n. 23, pp. 177–178). Original documents held at the Archivio di Stato in Venice shed light on the timescale of both the publication and the translation. They prove that, no matter the early announcement from Göttingen, the “privilegio di stampa”1 is dated 16th March 1743. Formally, Pasquali did not declare his intention to publish the translation before this date.
The decision to proceed with the translation, however, had been fully formed much earlier. The work of translation itself was completed by middle October 1742, since both the religious and civil approbations bear the cumulative date of 27th October 1742 (Inst1743Ve, preambolo viii).2 Therefore, there must have been a delay of at least five months between the completion of the translation and the decision to move forward with its publication. The archival records add some further details: Paolo Tommaso Manuelli, acting as the general Inquisitor of the Holy Office in Venice from 1737 until 1755, approved the ms. of the translation and signed the religious approbation on 19th October 1742. The civil approbation followed shortly afterwards, on 22nd October, and was signed by Angelo Calogerà.3 A journalist remarkable for his scientific interests, and a leading figure in the cultural scene in Venice, Calogerà was famous for his periodical Raccolta d’opuscoli scientifici e filologici, started in 1728 and directed by him until his death in 1766 (De Michelis, 1973). There was nothing extraordinary, though, in his providing the civil approbation to the translation of Du Châtelet’s work, since Calogerà happened to be the revisore to whom Pasquali chose most often to turn to in the first part of his printing activity: Calogera signed 71 of the publication licences granted to Pasquali between 1735 and 1764 (Donaggio, 1995, 18).
All the archival documents produced by Pasquali, both the permissions or requests dated October 1742 and those dated March 1743, consistently indicate the title of the translation as Instituzioni fisiche, in line with the title of the second edition. Once the translation was published, however, the title page bore the title Instituzioni di fisica, more in accordance with the title of the first edition. This might look like a tiny detail, yet it is not irrelevant, when one considers it as the possible trace of a new, seemingly preposterous question, that is to say: based on which of the two editions of the Institutions was the Italian translation composed?
14.1 A Closer Look into the Italian Translation
In theory, there should be no doubt that the Italian translation was based upon the second edition of the Institutions. In the preliminary “Note to the reader”, Pasquali states that the volume “was faithfully translated from the original French second edition published in Amsterdam in 1742”.4 There, he mentions also the “changes and considerable additions introduced by the Author to her book after the first edition of Paris 1740”.5 This opening declaration shows that there was in Venice a thorough awareness of the differences between the two editions. And yet, both assertions by Pasquali need checking: that the translation was based on the second edition and that it was a faithful one. The latter is, no doubt, a customary, anodyne claim, however one might wonder whether in this specific case it holds, and especially so because the translation was said to have been based on the second edition Amsterdam 1742, which means that it must have been prepared in some haste. Since the Amsterdam edition had appeared in the first months of 1742, that would have left a rather narrow window of opportunity for taking the decision to publish the Italian translation, arranging for it and for the translation to be finished by mid-October 1742. If this were the case, it might not be a work of good quality.
In general, the Italian translation tends to be accurate, in most cases being faithful to the point of literal, and remains very close to the original text. This does not imply that the choices of translation are always consistent or rigorous by our standards: for instance, coeur et ame are both translated “cuore”.6 Esprit is sometimes translated “mente” (Inst1743Ve, 2), but usually is “intelletto”.7 In an effort to differentiate between esprit and entendement, since the former is most often expressed by “intelletto”, the translator can occasionally recur to the capitalization of “Intelletto”8 for the latter. Besides, in order to present a more enjoyable reading experience, the rhetorical resource of variatio is used.9

Sometimes the occasional typo10 can be attributed to the foreman’s carelessness in the printing process. In other cases, though, when typos hint at the translator’s want of accuracy, they may shed light on his degree of competence. This is the case even when, no matter the translator’s good linguistic proficiency, the infrequent misprint can reveal a case of “learned misreading”. It so happens that Boyle is mistaken for Bayle,11 the French philosopher Pierre Bayle usurping the place of the English chemist Robert Boyle. Of course, a translator from French would be better acquainted with French rather than with English writers. However, the identity switch makes the following bibliographic reference to “his Book about Nature” unintelligible. since Pierre Bayle never wrote such a work, while Robert Boyle’s A Free Enquiry into the Vulgarly Received Notion of Nature had been published in 1686. In the end, the misreading appears more a sign of carelessness and haste by the translator than of his erudition.
The nature of the translation is more complex than might appear at first sight. Multiple traces of a preliminary translation stemming from the first edition can resurface at a closer, synoptic reading. From this perspective, even the choice of the title itself in the Italian translation, betraying the influence of the first edition rather than of the second, can reveal the process followed in preparing this translation. The analysis of a few, randomly selected parallel passages from the first and from the second edition, compared with the Italian translation, will provide evidence enough to argue my point:	(a)
Inst1740, 6: “cette force universelle”
Inst1742, 6: “cette Loi universelle”.
Inst1743Ve, 5: “quella forza universale”.

 

	(b)
Inst1740, 19: “par un triangle”
Inst1742, 20: “par un biangle”.
Inst1743Ve, 16: “per un triangolo”.

 

	(c)
Inst1740, 143: “C’est encore un des sentimens de M. de Leibnits, qui a le plus besoin d’être éclairci & d’être sauvé du ridicule, don’t on pourroit le charger, que cette représentation de l’Univers entire, & de tous ses changemens, qu’il pretend être un attribute de notre Ame.”
Inst1742, 150: “C’est encore un des sentiments de Mr. de Leibnits, qui a le plus besoin d’être éclairci, que cette représentation de l’Univers entire, & de tous ses changemens, dans laquelle il pretend que l’essence de notre ame consiste.”
Inst1743Ve, 115: “Questo pure è uno dei sentimenti del Leibnizio, che più abbisogna d’esser chiarito, e salvato dal ridicolo, in cui potrebbe esser messo dagl’imperiti, intendo cotesta rappresentazione dell’Universo intero, e di tutt’i suoi cambiamenti, ch’egli vuole che sia un attributo dell’anima nostra.”

 

	(d)
Inst1740, 179: “L’ Extension peut-être conçûe en longueur, largeur, & profondeur.”
Inst1742, 188: “L’Entendue peut être considérée selon la longeur, la largeur, & la profondeur.”
Inst1743Ve, 144: “L’estensione può essere concepita in lunghezza, larghezza e profondità.”

 

	(e)
Inst1740, 182: “en tant que Montre, elle en a un nombre, qui constitue son essence, et elle n’en peut avoir ni plus ni moins”
Inst1742, 191: “entant que Montre, elle en a un nombre fixe, et elle n’en peut avoir ni plus ni moins”
Inst1743Ve, 146: “in quanto oriuolo, egli ne ha un numero, che costituisce la sua essenza, e non può averne né più né meno”.

 





While (a) might still be explained by chance, (b) proves that the Italian translation was initially based on the first French edition, since it transfers a typo which occurs only there, and even there had already been amended in a separate page of Errata corrige. Also, it should be noticed that such a typo made the whole passage unintelligible, and this raises the question of how much, or rather how little, the translator was able to understand the original text. Presenting a very literal word-by-word translation might be the safest way to translate a text presenting many difficult passages and concepts, probably not fully grasped by the translator. The last three instances showcases where the Italian translation tended not to be updated with the changes introduced in the second edition, when they were deemed of a small and stylistic nature. This happens typically in passages, where the first edition is a bit more detailed than the second one, such as (c) and (e). Or where the Italian translation is extremely literal compared to the first French edition, with the differences between the first and the second French editions not affecting the meaning, such as in (d).
These are just a few representative cases showing that the Italian translation must have been originally begun on the first edition of the Institutions. It follows that when the second edition of the Institutions came out in Amsterdam in 1742, the project of publishing the Italian translation of the first edition had already been underway in Venice for some time, with the translation itself being by then at a rather advanced stage of completion, but probably not yet fully completed. Before the translation could be published, then, it would need to be updated, revised, amended, and perhaps even completed according to the second edition of the Institutions. The revision prior to publication seems to have been a rather lengthy process. In general, passages in the first edition, which had been deleted in the second one, would disappear correspondingly from the Italian translation.12 This close conformity to the second edition, however, did not prove to be always the case. Specifically, when passages were added to the second edition, the Italian translation might still opt to not include the additions,13 presenting the translation of the text from the first edition instead. This leads to the hypothesis that the assessment might have been made case by case, perhaps depending on the intelligibility and clarity of the resulting text. In its very last part, however, the Italian translation tends to show a pernickety adherence to the choices of the second edition, with even very minor differences in capitalization14 and punctuation15 closely matching the original text. This aspect suggests that only the last part of the translation was probably translated directly from the second edition of the Institutions.
The act of gradually updating the translation proves the early interest in this text and demonstrates the urge to translate it from the very first edition. It also illustrates a continuity of contacts between Du Châtelet, the Venetian culture and its printing milieu, exhibiting the eagerness with which the printing enterprises in Venice kept abreast of the latest advances and debates in the world of physics. It is also possible that the publication of the Italian translation was postponed, just as it had been for the German translation, in order to wait for the second edition of the Institutions to appear (Corr2018II, E 377).
14.2 Of Interpolations and Free Translations
Although the Italian version tends to be precise in general, occasional interpolations can be detected, and they cannot be explained neither by referring to the first nor to the second French edition of the Institutions. These instances form a rather stark contrast, compared to the uninventive choices of translation usually employed in the text. In such cases, the translation seems to take some liberties, randomly inserting circumlocutions, elucidations or small additions, all of them apparently harmless. In order to understand what might be at play in such cases, a small, representative sample of these occurrences can be examined here:	(A)
Inst1740, 2 (= Inst1742, 2–3): “Il faut accoutumer de bonne heure votre esprit à penser, & à pouvoir de suffire à lui-même, vous sentirez dans tous les tems de votre vie quelles ressources & quelles consolations on trouve dans l’Etude, & vous verrez qu’elle peut même fournir des agrémens, & des plaisirs.”
Inst1743Ve, 2: “Conviene avvezzar di buon’ora la vostra mente a pensare, ed a poter bastare a se stessa; v’accorgerete in tutt’i tempi della vostra vita, quali consolazioni si trovino nello studio, e come egli sia un opportuno asilo nelle avversità, e vedrete eziandio, ch’egli può donare diletti, e contentamenti sensibili”.

 

	(B)
Inst1740, 48 (=Inst1742, 50): “C’est de cette Sagesse infinite du Créateur que les causes finales, ce principe si fécond dans la Physique, & que quelques Philosophes en ont voulu bannir bien mal-à-propos, tirent leur origine; tout marque un dessein …”
Inst1743Ve, 39: “Da questa Sapienza infinita del Creatore, le cause finali, quel sì fecondo principio nella Fisica, che alcuni Filosofi fuor di ragione hanno da essa sbandito, traggono la loro origine; ogni cosa ci lascia vedere un proponimento, un disegno …”

 

	(c)
Inst1740, 324 (= Inst1742, 338): “Quelques Newtoniens sentant l’inconvenient de suposer ainsi des loix d’attraction selon les besoins, & à combien de reproches cette facilité de créer de nouvelles loix de la nature pour chaque effet, les exposoit, ont imaginé d’expliquer tous les Phénoménes tant célestes que terrestres …”
Inst1743Ve, 257: “Alcuni Neutoniani accortisi dell’inconveniente, che v’è in supporre così secondo i bisogni nuove e nuove leggi d’attrazione, e come per una simile facilità di crearne apposta per ogni effetto nella natura, s’esponevano alle risa ed a’ rimproveri, si sono immaginati di spiegare tutti i Fenomeni con una sola e medesima attrazione …”

 





The nature of these choices of translation seems rather far-fetched, impossible to deduce based on the original text. In order to facilitate the comparison, I intentionally selected passages which were not altered between the first and the second French edition. In (A) the translation provides a layer of stoic philosophical attitude by recurring to a periphrasis which adds emphasis and dramatization. (B) shows how subtly the importance of a key passage about final causes can be conveyed to the reader: the problem of teleology is made more explicit by emphasizing “un dessein” with the hendiadys “un proponimento, un disegno”. Besides, the decision to render “bien mal-à-propos” as “fuor di ragione” creates an ambiguity in the Italian text: the change in the word order gives the impression that the philosophers themselves must be “fuor di ragione” (out of their minds) for banning final causes from science. From a generally literal translation, the reader is here presented with an interpretation which implies a value judgement. The stronger expression of criticism could be a way to subtly discredit and ridicule the author’s position, by expressing it in untenable terms. This doubt finds an indirect confirmation when we consider (C), where the translation introduces an explicit note of ridicule, with nothing to justify it in the original text.
The following passage presents another striking case. As already noticed, where tiny discrepancies occur between the first and the second edition, the Italian translation in its first part tends to show a consistent adherence to the textual, lexical and punctuation choices of the first edition. However, an unexpected element emerges here in the translation, one which cannot be justified by comparison with neither of the original editions:	Inst1740, 149: “nous serons obligés de reconnoître qu’elle n’est qu’un Phenoméne <sic>, une abstraction de plusieurs choses réelles, par la confusion desquelles nous nous formons cette idée d’étendue”.

	Inst1742, 156: “nous serons obligés de reconnoître que cette étendue n’est qu’un Phénomène, une abstraction de plusieurs choses réelles, par la confusion desquelles nous nous formons cette idée d’étendue”.

	Inst1743Ve, 121: “saremo costretti a confessare, ch’ella è un Fantasma, un’astrazione da più cose reali, con la confusione delle quali ci formiamo cotesta idea dell’estensione”.





All the other, numerous references to “Phénomène” in this passage are translated with the Italian “Fenomeno”. Only in this one instance does the translation present the term “Fantasma”. This occurrence will appear odd at first, but the conclusion of the passage may provide an explanation for this choice. Du Châtelet’s reference to abstraction is intended as a way to explain the process of assembling the notion of extension and might offer a clue as to why the term “phenomenon” might not have be employed quite appropriately in this instance. Here the author is not actually discussing a phenomenon, perceivable by senses, but she is exploring instead how the “idea of extension” is produced within the mind by the interplay and combination of a series of confused sensations. To a sort of “abstraction” Thomas Aquinas had assimilated the way phantasmata stem from sensations and the problem had been addressed by Aristotle in the third book of De Anima.16 It appears, therefore, that here the text is dealing with a classic problem in the theory of knowledge, namely how thinking is to be understood in continuation of sensing and what role mental images play in the process of moving from sensations and perceptions to thoughts and intellectual knowledge. It is a thorny problem which overlaps with the conception of how general notions are formed, since it interlinks the apprehension of a series of concrete particulars to the envisioning of their corresponding abstract notion. In Italian philosophical lexicon, the term fantasma means “image, subjective representation of an object, of a reality perceived by senses (in the Aristotelian philosophy); the sensation and the perception itself, considered from the perspective of whomever receives it. In particular, in Thomistic philosophy, the image both of present and of past things”. Its use is documented at least from the 15th to the twentieth century, that is to say from Leon Battista Alberti to Benedetto Croce (Battaglia, 1968, V, 648–650).
Even though this translation has a tendency to push the text beyond what the author actually wrote, this choice is remarkable insofar as it harks back to a philosophical notion, stemming from the Aristotelian and Scholastic tradition.17 The version of phénomène with fantasma could have been justified by the intention of clarifying for the learned Italian reader what lay beneath the surface of this passage and what was philosophically at stake here: it highlighted the refutation of the Cartesian notion of extension as substance. And yet, there can be little doubt that the translation in this passage went beyond the author’s will, skewing its implicit philosophical references in favour of the Scholastic terminology. While fantôme does recur in the Institutions with the general, trivial meaning of “falsehood”,18 what the Italians choose to translate here as fantasma would instead be expressed in Wolff’s terms by the notion of Vorstellung/repræsentatio.19 Here, we contemplate an act of agonistic, hyper-corrective translation, where the translator engages with the text as if he were the author and the translation actively integrates what the author should have written in the translator’s opinion. Such a specific choice of translation could hardly be devised by a translator who otherwise tends to compose a quite literal version from French. In the end, this passage with its peculiar translation provides reasons to suspect that, once the translation had been completed and before printing, a final revision may have been assigned to a learned reader, selected for his proficiency in the philosophical jargon, problems and debates.
The hypothesis that the translation might be the work of at least two different hands, working on the text at different moments, might also be reinforced by considering how the author of the Institutions is addressed. The translation displays an uncertainty between the use of the masculine and of the feminine form: both forms seem interchangeable. For example, Pasquali in his “Note to the reader” refers to Émilie Du Châtelet both as “l’Autore” and “l’Autrice” (Inst1743Ve, preambolo iii) on the very same page. But also within the translation itself, such oscillation between feminine and masculine forms is to be found: “Io mi sono molte fiate stupito … non mi abbiano prevenuto … sono lontanissima dal credermi” (Inst1743Ve, 3). These inconsistencies can hardly be attributed to either haste or carelessness. The alternation might be accounted for by the translation being based at first on the first edition published anonymously, and only later on the second edition, which openly disclosed the author’s identity. An even better explanation would entail the translation being the work of more than one person. In the latter case, the final version would have been quickly and rather randomly checked and amended by an expert reader, one who would have been privy to the identity of the author, and who would have had a good understanding of the topic, as well as of its philosophical implications and background debates. Such knowledge would allow him to project his own layers of understanding onto the author’s expressions, virtually correcting her text and providing carefully tailored choices of translation to clarify potentially difficult or obscure passages, thus occasionally steering the literal translation towards a rather free, interpretative version. One has to wonder who this person might be.
14.3 François Jacquier?
The notion that in Italy somebody with a suitable, specific intellectual profile must have arranged for this translation has been already explored. It was suggested that François Jacquier might have played a role in the affair. A few hints in this direction have been advanced suggesting that “Père Jacquier supervised the Italian translation of the Institutions, including Mairan’s letter and her <Du Châtelet> response (1743), and of her letter answering Jurin” and that “it probably was he <Jacquier> who had arranged for the translation and publication of the second edition in Venice in 1743” (Zinsser, 2006, 209, 241). While the latter sounds tentative, the former is definitive. Unfortunately, no evidence has been presented for such a claim, and no trace of Jacquier’s “supervision” can be found.
For a number of reasons, the idea of Jacquier being involved in the Italian translation and Venetian edition seems implausible. First, the dates would not easily accommodate such a hypothesis. Jacquier and Du Châtelet met earlier in Paris between the end of 1743 and the beginning of 1744, and then in Cirey in the summer of 1744 (Corr2018II, E 449a). By then the Italian translation had been published, since it came out in the first half of 1743. However, the translation had been completed even earlier than that, since October 1742 in fact, as noted above. Secondly, in their exchange of correspondence, Jacquier and Du Châtelet never discuss matters pertaining to the Italian translations of the Institutions (Corr2018I/II). Thirdly, it is extremely unlikely that, even if Jacquier had arranged to publish the Italian translation of the Institutions, he would have resorted to publishing it in Venice. Being based in Rome, he would not have been able to oversee the preparation for the printing of the translation. And Rome was not devoid of typographers, if he had been so inclined.
Beside these, there is a more radical objection. Throughout his life, for his mathematical interests, as well as for his epistemological approach, Jacquier unambiguously stood among the most prominent scholars, commentators, and translators of Newton’s works. By the time the Italian translation of the Institutions was underway, Jacquier was working on Newton’s Principia. For all we know, his admiration for the Institutions might well have been focused on the chapters about Newton. The two factions of Leibniz’s and Newton’s supporters were as evidently opposed to one another in Italy, just as they were in the rest of Europe. This contraposition was openly endorsed by Jacquier. Many decades later, in the 1780s, he still contrasted the trio of Galilei, Locke, and Newton against the duo formed by Leibniz and Descartes: at root, were their radically different approaches to the methodology of discovery.20 Therefore, to involve himself in the translation of the Institutions would have run contrary to his most deeply held convictions. Jacquier adjudged the metaphysical problems, as discussed by Leibniz, to be an utter waste of time: “Auparavant on a perdu un temps infini dans la recherche des premiers principes des choses, dans les disputes sur les monades de Leibniz, sur son système de l’harmonie préétablie, sur le système du monde de Descartes et sur une infinité de questions scolastiques dont nous n’avons point d’idées”.21 This explains why the commonality of interests between Jacquier and Du Châtelet was never as strong as when she turned her eye to Newton’s works. Jacquier certainly played an important role in establishing her positive reception in Italy, when he exerted his influence in favour of her cooptation to the Accademia delle Scienze in Bologna in 1746. But his praise and support for her gave preference to the Newtonian rather than to the Leibnizian scholar.
14.4 Venice, Not by Chance
The question of who conceived the idea, arranged, and possibly supervised the Italian translation of the Institutions still needs answering. Since the book was not published in Venice by chance, a closer look at the cultural life in the Republic at that time reveals the implicit, philosophical and scientific drive behind this work. Very early on, the University of the Venetian Republic had become an important centre for the dissemination of Leibnizianism in Europe (Soppelsa, 1989). It is hardly necessary to recall that in 1689, while in Venice, Leibniz met Michelangelo Fardella. With this Cartesian metaphysician, who would later become professor of philosophy at the University of Padua, Leibniz entertained a life-long correspondence, progressively building a tight network of contacts and epistolary exchanges with other professors at the same University. They included Bernardino Zendrini, Bernardino Ramazzini, Domenico Guglielmini, and Giovanni Poleni, to name but a few (Casellato & Sitran Rea, 2002). A tangible outcome of Leibniz direct influence on the Paduan university life was his ability to have his protegés appointed to the chair of mathematics (Soppelsa, 1986, 307–315). Upon his recommendations, Jacob Hermann taught mathematics at the University of Padua from 1707 until 1713 (Roero, 2002) and Nicolas Bernoulli held the same position until 1719.
Besides promoting his infinitesimal calculus (Mazzone & Roero, 1997), Leibniz’s legacy went beyond the halls of the Studio in Padua. Among learned circles, the metaphysical, epistemological, mathematical, and physical debates attracted the attention of both scholars and science amateurs. The vast circulation of ideas fueled scientific public debates, since the exchange with the European cultured centers was a constant characteristic of intellectual life in the Republic of Venice. In 1738, Giovanni Poleni was appointed to the chair of experimental philosophy at the University of Padua and here he started to set up his scientific laboratory. Much earlier, however, the eager interest in replicating experiments in private venues had become a feature of public life in the Venetian Republic. Discussions about the laws of attraction and the effects of electricity intermingled with ongoing debates about the respective merits of such competing theories as those of Leibnizianism and Newtonianism.
Leibnizianism would continue to exert an impact on the cultural life of the Republic for a long time. Even the heated debates raised against specific aspects of Leibniz’s thought (for instance by Jacopo Riccati, Jacopo Facciolati, and Bonaventura Luchi among others) would amplify its prevalence. The editorial choices made in Venice would feed, mirror and take advantage of these lively tensions. The decision to translate Du Châtelet’s Institutions ought to be placed within the framework of Leibniz protracted influence on Venetian intellectual life. A further editorial outcome along that same line would occur even later, in the period 1753–1756, when the mathematician Andrea Bina translated Wolff’s Physica experimentalis from German into Latin. Again on this occasion, Giambattista Pasquali was responsible for publishing the volumes. Since Latin was still the official language of the professoriate at universities, translating Wolff into Latin indicated that this edition served the purpose of supplying textbooks for professors and students. In comparison, by being translated into Italian, Du Châtelet’s work was meant to gain a much deeper penetration within Italy and to reach a broader, more diverse readership. Although drawing a map of the circulation gained by the Instituzioni di fisica is beyond the scope of this paper, the library and bookseller catalogues suggest a rather large print run and, consequently, a widespread reception in the peninsula.22

14.5 Antonio Conti
Within this broadly sketched background, many figures would have been interested in reading Du Châtelet’s Institutions, but few were in a position to solicit or arrange its translation. I argue that behind the Italian translation of the Institutions wanders the unseen hand of Antonio Conti. He had a lifelong interest in the philosophy of Leibniz: in 1707, after reading Leibniz’s Nova methodus, Conti attended the course by Jacob Hermann at the University of Padua (Conti, 1756, 9–10). Almost at the end of his life, he still had plans to write a dialogue among Newton, Leibniz, and Malebranche, set in the afterlife.23 Because of Conti’s unceasing effort to understand Leibniz’s works, there can be little doubt that the Institutions must have piqued his interest. Conti’s intention to reconcile the controversy between Newton and Leibniz had once taken him from England to Germany in order to meet Leibniz. Conti might have been able to recognize a plan similar to his own one, only more effectively accomplished by Du Châtelet, when she paired Leibniz’s metaphysics with Newton’s laws of physics.
In his Dialoghi filosofici, Conti paid explicit and flattering tribute to Madame Du Châtelet, admired as a Leibnizian author. It would be tempting to infer that the Institutions induced Conti to revisit this old ms. of his, earlier drafted in French during his stay in Paris between 1718 and 1726. The connection seems plausible, because one of the characters of Conti’s Dialoghi is presented as a “Leibnizian noblewoman”, keen to discuss the latest physical theories, and there are reasons to suspect that Émilie Du Châtelet might have provided the source of inspiration for this character (Rabboni, 2018, XXXIII-XXXIV). In his Dialoghi, Conti makes the Leibnizian noblewoman express her admiration for Émilie Du Châtelet, by saying that: “the Marquise <of Nefelo> was gifted by nature with a lively, penetrating, manifold spirit: if only she had applied it to the true Philosophy, just as the Marquise Du Châtelet did by not deviating from Leibnizianism, and as I myself do, following her example”.24 Not surprisingly, Du Châtelet is portrayed as a role model for female scholars willing to engage in scientific debates. Such a role had been pinned on her since 1737, when Algarotti included a portrait of her likeness in his Il Newtonianismo per le dame. Meanwhile, though, her intellectual interests had undergone a metamorphosis that made a Leibnizian scholar of her, and thanks to the Institutions physiques she found her way into Conti’s Dialoghi as a female role model for this faction.
Besides the explicit citation of the Institutions physiques and their author, many other implicit references to Du Châtelet’s presence and work can be detected in Conti’s Dialoghi filosofici. Although pursuing implicit references can be a potentially infinite and highly controversial endeavour, in my commentary to Conti’s Dialoghi I explored the influence of Du Châtelet’s Institutions and the possible debt that Conti owed to this work (Conti, 2018, 193, 194, 201, 204, 219). Her contribution to ongoing philosophical problems such as the role of hypotheses in scientific research,25 the debate about final causes, as well as the difficulty of integrating the liberty of God with the necessity displayed by physical nature all find echoes in Conti’s Dialoghi. There are many points of convergence between Du Châtelet’s and Conti’s arguments and whilst they do not always agree on the same solutions, their common understanding of the philosophical problems worth discussing often leads them to share a similar, critical evaluation of past philosophers’ contributions. Of the Institutions metaphysical foundation, though, Conti remains mockingly sceptical, believing that Francis Bacon’s critique of final causes was an effective counter to superstition as could then be found.
During the last years of his life, Conti was working on the Dialoghi’s manuscript with the intention of completing and having it published. However, at the time of his death in April 1749, just a few months before Du Châtelet’s demise, the ms. remained unfinished, with only four of the intended seven conversations drafted. Until recently, a limited selection of its passages had appeared in print (Conti, 1832, 1972). The critical edition (Conti, 2018) led to discover that Du Châtelet and Conti had corresponded (Bassi, 2018, 219).
Conti’s knowledge of the Institutions dates from the appearance of the first edition, when Émilie Du Châtelet sent him a fresh copy hot off the press. This occurrence is reported in a letter written by Conti and addressed to Antonio Maria Niccolini in Florence. It testifies receipt of the Institutions before 22nd May 1741. Writing from Venice, Conti updated Niccolini with his private and personal news.26 To these, he added the latest information about new publications, gleaned from his network of European contacts. The following passage in particular is noteworthy:The Marquise du Chatelet sent me the first part of her Institutions of Physics. She is utterly Leibnizian there and she is the first to have written in an intelligible way of the system of that deep philosopher. I received after a little while two writings from her, one is an Apology by Mairan on the measurement of the living forces, the other is the response by the same Dame.27




Many elements can be deduced from these few lines. First of all, it is important to clarify which texts Conti received from Du Châtelet, because the mention of “the first part” of the Institutions might be misleading, if not correctly interpreted. There is little sense in imagining that Du Châtelet sent Conti only a preliminary part, or maybe even a partially drafted version of her work. We know from the Avertissement du libraire in the first edition of the Institutions de physique that it was the author’s intention to present the volume as the “premier Tome des Institutions de Physique”. In the second edition, the reference to this being the “tome premier” acquired even higher visibility, as it was incorporated directly on the title-page. Just for the sake of completeness, the same reference disappeared from the title-page of the Italian translation. In the Avviso del librario al lettore, however, the typographer Pasquali gave assurance that he would “not be late in publishing the translation of the following tomes, once they come out in Paris, as they have been announced”.28 These clarifications let us see that what Conti referred to as “the first part of her Institutions” was indeed a copy of the first edition of the Institutions de physique, presumably in its Paris (1740) version, or possibly in its Amsterdam (1741) reprint. Incidentally, the Paris edition is the one mentioned by Pasquali in his Avviso. As for the other two texts, Conti received them in a separate dispatch before 22nd May 1741. They are not actually both texts written by Du Châtelet, since one of them is the Letter by Mairan, to which she had added her Response. Mairan’s Letter was dated 18th February 1741 and Du Châtelet’s reply was published about a month later. Therefore, when Conti wrote to Niccolini in May, he was in a position to update him about the latest publications, which he must have received as soon as they were published. Even in such a short period of time, Conti had already formed a favourable opinion of the Institutions, noting its clarity and strict adherence to Leibnizian philosophy.
So, by May 1741, Conti was in possession of the three pieces that would form the basis of the volume published by Pasquali in 1743: the first edition of the Institutions, the Letter by Mairan and the Response by Du Châtelet. As shown above, the Italian translation of the Institutions was based originally on the first edition, despite it being updated later and presented as the translation of the second edition. This meant that there was no need to wait for the second edition in order to start planning this volume and translating the texts. If the idea of the translation in vernacular Italian stemmed from Du Châtelet’s early addressing these works to Conti, then the whole editorial project could have been conceived as early as May 1741.
An eclectic thinker and a famous author in his own right, Conti was or had been in correspondence with the greatest scientists in Europe, as well as with minor figures such as Mairan, as a case in point.29 Extremely well connected in Venice as well as in French and British scientific circles, and eagerly sponsoring younger scholars, he was keen on debating metaphysical and epistemological problems, as well as the merits and failings of Newtonianism vs Leibnizianism (Gronda, 1983). His insatiable curiosity for the most cutting edge scientific knowledge and scholarship had led him to became a member of many academies and learned societies, most notably of the Royal Society. Although his own scientific contributions proved negligible (Soppelsa, 1986, 324), he always kept abreast of the latest European scientific debates, such as the one concerning the “forze vive”. He enlivened the most learned of scientific discussions by focusing on the methodology of scientific research and in his public role of promoting the wider dissemination of scientific knowledge he kept being widely active during all his life.
With Conti entering the scene, the choice of Giambattista Pasquali as typographer gains significance30 because this was the typographer chosen by Conti for publishing his own works at that time. In 1739, Pasquali had printed Conti’s first volume of Prose e poesie, as well as his Riflessioni su l’aurora boreale. In 1743, the same year as Du Châtelet’s Instituzioni di fisica, Pasquali also published Conti’s Illustrazione del Parmenide di Platone31 and his tragedy Lucio Giunio Bruto, with another tragedy, Marco Bruto, following suit in 1744. This detail might be considered as further, indirect evidence of Conti’s involvement in the publication of the translation.
Conti’s letter to Niccolini reveals that contact between Du Châtelet and Conti had been frequent, direct, and included the exchange of their latest publications. It seems doubtful that they ever met, and probably their early contact was facilitated by Voltaire. Proof of this is a sonnet written by Conti in honour of Du Châtelet, upon reception of her Dissertation sur la nature et la propagation du feu in 1738 (Corr2018I, E 255). Although it only appears as a catalogue entry, her note of thanks is on record (Corr2018I, E 258). In 1739, the sonnet was published by Conti in Venice in the first volume of his Prose e poesie (Conti, 1739, cxvi) as well as by Voltaire in the Mercure de France. This double appearance of the sonnet in Venice and in Paris was accompanied by a parallel encomium in prose: about Du Châtelet, written by Conti; and about Conti, written by Voltaire. Du Châtelet is praised by Conti as dedicatee of Voltaire’s Elements of the philosophy of Newton, as a young person entirely devoted to studying Newton’s works, and as the writer of the Dissertation sur la nature et la propagation du feu.32 Conti is praised by Voltaire as “un des plus sages philosophes de nos jours, M. l’abbé Conti, noble vénitien, qui a toujours cultivé la poésie et les mathématiques, ayant lu l’ouvrage de cette dame, ne put s’empêcher de faire sur-le-champ ces vers italiens, qui font également honneur et au poète et à madame la marquise du Châtelet” (Corr2018I, E 255, n.1).
Although Voltaire must have played a key role in establishing the connection between Du Châtelet and Conti, as for Voltaire’s relations and correspondence with Conti little is recorded. They met very early, during Conti’s stay in Paris and must have kept in touch later on (Badaloni, 1968). The scanty extant proof of their contacts (OCV, 85, D 289) suggests that their intellectual exchanges went back to 1726 most likely at least and dealt with literary topics, rather than with scientific ones, no matter their keen interest in debating the latest Newtonian discoveries. As dramatists, the choice of their subjects was weirdly similar (Alfonzetti, 2009). Curiously, this shared interest in the theater proved functional in showcasing Conti’s skills as translator. After Voltaire wrote his own version of Scipione Maffei’s Merope (1713) and had it finished by 1737, Conti retranslated Voltaire’s version into Italian. Voltaire’s La Mérope Française, accompanied by a series of Pièces fugitives de littérature, was published in Paris in 1744. In the same year, Simone Occhi in Venice published Voltaire’s La Merope francese in Conti’s Italian translation (Voltaire, 1744). Although the identity of the translator remained unacknowledged in the publication, Conti’s biographer and curator Giuseppe Toaldo provided unquestionable evidence that it was Conti’s work (Toaldo, 1756, 77–78). In fact, Toaldo drew attention to Conti’s extensive (and mostly unacknowledged) activity as translator from Latin, French, and English.
Therefore, Du Châtelet must have been fully aware of Conti’s skills as translator and one might wonder whether it was this role that prompted her to send him the Institutions. On the basis of the evidence we currently have, no definitive answer can be given. Whatever Du Châtelet’s intentions may have been, we can dispel a tangential notion that it was Conti himself who translated the Institutions. He used to translate poetry, tragedies and literature in verses. Also, he would not mistake Boyle for Bayle (cf. Conti, 2018, 10). Besides, he was never in any doubt about Du Châtelet’s gender, to say the least. Although we do not know the identity of the translator, the hypothesis of Conti exerting an influence on the translation seems plausible and worth further investigation. A close parallel examination of the Italian edition of the Institutions with the Dialoghi, and Conti’s later works and mss. might enable us to evaluate the extent of Du Châtelet’s influence.
Of their correspondence, there are only a few indirect references extant, at the current state of our knowledge. This leaves room for much speculations and few certainties. She might have known about the support and encouragement that Conti gave to younger deserving scholars. His correspondence with Antonio Genovesi is revealing and shows a lively interest in debating views alternative to his own (Marcialis, 2018). Just as important is the reverence with which he was addressed by the young thinkers, who would admire that he had “had the pleasure to befriend the higher exemplars of the European learned society, in particular Newton and Leibniz”.33 Conti’s support was invaluable for a series of reasons: his seal of approval was influential within learned circles, and it involved his many and varied roles as poet, dramatist, science amateur, scientific disseminator, debater, translator, and philosopher (Badaloni, 1968; Rabboni, 2008; Baldassarri et al., 2009).
By sending Antonio Conti a copy of the Institutions hot off the press, Émilie Du Châtelet was addressing her work to a pivotal figure in Italian intellectual society, who had all the right connections to ensure its publication. Although there is no direct evidence of his involvement, all the circumstantial elements gathered here point to him. He had the means: the contacts with Du Châtelet, with Mairan, with Voltaire, but also with the typographers in Venice, particularly with Pasquali. He had the motives: his interest in scientific debates in general and in the controversy between Newton and Leibniz in particular, but also his willingness to support younger scholars, his acknowledgement of the importance of translations, and his promoting editorial projects and extensive scientific dissemination. He also had the opportunity: from very early on in the process, he had had in his possession the three texts which would be printed together in the Italian edition, with the translation being later updated hastily and a bit erratically to the second edition of the Institutions. Antonio Conti was ideally placed to guarantee the Italian publication of the Institutions physiques.
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Footnotes
1Archivio di Stato, Venezia (=ASV), Arti, filza 166, lb. III, 16 Marzo 1743: “Il Sign. Giambattista Pasquali da in nota di voler stampare il libro intitolato Instituzioni Fisiche di Mad < a > ma di Chastelet tradotto dal francese che per esser libro non più stampato in questa città conseguisce il privilegio”. I wish to thank Franco Biasutti, Alessia Castagnino, Sarah Hutton, Mario Infelise, James Churton Knowles, Ulla Kölving, Renzo Rabboni, Silvia Roero, Clara and Judith Zinsser for their advice and remarks on preliminary drafts.

 

2ASV, Riformatori, filza 340, Mandati per licenze di stampa, “1742, 27 ottobre: Pasquali Gio: Batta Stampator di Venezia, Instituzioni fisiche di Madama Chastelet tradotto dal francese”.

 

3ASV, Riformatori, filza 305, Fedi di revisione del 1742, n. 327: “Addì 19 ottobre 1742, Faccio fede io sottoscritto di aver veduto, ed approvato per quanto spetta alla Catolica Religione il libro ms. intitolato Istituzioni fisiche di Madama Chastelet tradotto dal Francese. In fede, fr. Paolo Tommaso Manuelli” and “Addì 22 ottobre 1742, Attesto io infrascritto d’aver veduto il libro manoscritto intitolato Istituzioni fisiche tradotto dal Francese e non avere in esso trovata cosa alcuna contro Principi e buoni costumi, Don Angiolo Calogerà”.

 

4Inst1743Ve: “Avviso del libraio al lettore”, iii: “Questo Volume delle Instituzioni Fisiche è stato tradotto fedelmente dall’Originale Francese della seconda Edizione d’Amsterdam 1742”. Even here, almost right on the back of the title page bearing the title of Instituzioni di fisica, Pasquali keeps referring to this volume by the title Instituzioni Fisiche. Obviously, this Avviso was composed independently from the translation.

 

5Ibidem: “ < vi > si trovano tutte le mutazioni, e considerabili aggiunte, che l’Autore ha fatte al suo Libro dopo la prima Edizione di Parigi del 1740”.

 

6Compare Inst1742, 2 to Inst1743Ve, 1.

 

7See, for instance, Inst1743Ve, 2, 11, 12, 13, 15, etc.

 

8See Inst1742, 3: “l’entendement”, Inst1743Ve, 2: “Intelletto”.

 

9Compare Inst1742, 3: “l’entendement … d’entendre” to Inst1743Ve, 2: “Intelletto … studiare e capire”; Inst1742, 20–21: “notions trompeuses et déceptrices … trompeuses … idées déceptrices” to Inst1743Ve, 16: “nozioni fallaci e illusorie … ingannevoli … idee fallaci”. The reverse can occur as well, when the variatio in the original French is brought back to the use of the very same term (see, for instance, Inst1743Ve, 10: Fabrica translates both Bâtiment and Edifice appearing in the corresponding original passage).

 

10See, for instance, Inst1743Ve, 15: § 6 instead of § 5.

 

11Compare Inst1740, 175 (=Inst1742, 185) to Inst1743Ve, 142.

 

12See, for instance, Inst1740, 181; Inst1742, 190; Inst1743Ve, 145.

 

13See, for instance, Inst1742, 157 (cf. Inst1740, 150); Inst1743Ve, 121.

 

14See for instance Inst1740, 398: “Lorsque cette force est dirigée perpendiculairement à l’horison”; Inst1742, 411: “Lorsque cette force est dirigée perpendiculairement vers l’Horison”; Inst1743Ve, 313, “Quando questa forza è diretta perpendicolarmente verso l’Orizonte”.

 

15See for instance Inst1740, 398: “La Force motrice qui est le principe du movement fait parcourir au corps un certain espace”; Inst1742, 421: “La Force motrice, qui est le principe du movement, fait parcourir au corps un certain espace”; Inst1743Ve, 321, “La Forza motrice, che è il principio del moto, fa percorrere al corpo un certo spazio”.

 

16Arist. De Anima, III, 8, 432 a 9.

 

17See: “Phantasma […] in doctrina physices de anima accipitur, pro materialibus idolis seu formis, quibus id homo, ad cujus intellectionem animum appulit, quodammodo intueatur” and also “Phantasmata illustrare est intellectum agentem, tanquam externam luce, radii sui consortio active evehere phantasmata ad producendam speciem noeten, in qua communis natura repræsentatur nudata seu exuta differentiis individualibus manetque à solo intellectu perceptibilis” (Goclenius 1615, 256).

 

18Compare Inst1740, 175 to Inst1743Ve, 142, where the reference is to the notion of “nature” as a false idea.

 

19Only a few years prior to Du Châtelet’s translation, Giambattista Pasquali had published the Italian translation of Wolff’s Logic. See Logica, ovvero Riflessioni sopra le forze dell’intelletto umano, e sopra il legittimo loro uso nella cognizione della verità, del sig. Cristiano Wolfio, tradotta dal tedesco in franzese su la 5° edizione, e riveduta sopra tutte le susseguenti; e dal franzese trasportata in italiano, Venezia, Giambattista Pasquali, 1737.

 

20“On a perdu beaucoup de temps dans ces recherches impossibles à l’homme. La seule manière de s’étudier soi-même et les autres choses est celle de Galilée, de Locke et de Newton, c’est-à-dire, qu’il faut découvrir par les expériences et les observations le plus grand nombre de phénomènes qu’il est possible, déterminer quels sont les phénomènes principaux d’ou dépendent les autres et en trouver les liaisons et les rapports, autant que cela se peut faire par le raisonnement, comme Galilée en appliquant la géométrie au mouvement des corps; Locke en observant nos opérations, nos sensations, nos facultés; Newton en appliquant l’arithmétique et la géometrie aux observations astronomiques et aux phénomènes de la nature. Il n’y a point d’autre voie d’avancer nos connaissances réelles.” (Jacquier 2017, 429).

 

21Ibidem.

 

22In 1745, the typographer Comino, active in Padua, listed Du Châtelet’s work as Istruzioni <sic> di Fisica in his catalogue, see Continuazione del Catalogo Universale de’ libri di Giuseppe Comino per l’Anno 1745, in Doppio catalogo dei libri di Giuseppe Comino, Padova, Giuseppe Comino, 1742, CXXV.

 

23See Conti’s letter addressed to Antonio Genovesi, written on the 5th February 1745 in Venice (Genovesi, 1962).

 

24“La marchesa sortì dalla natura uno spirito vivo, penetrante, esteso: felice lei se l’avesse applicato alla vera Filosofia, come fece la marchesa di Chatelet, e come io faccio a suo esempio non partendomi dal Leibnizianismo” (Conti 2018, 102).

 

25See Hagengruber 2011, 16–25; Reichenberger 2016.

 

26About Antonio Maria Niccolini, see (Pasta 2013). The letter, held in the private archival funds of the Niccolini family in Florence, has been described, transcribed and discussed by Rabboni (2019).

 

27“La Marchesa di Chatelet m’ha inviato la prima parte delle sue Instituzioni di Fisica; ella vi è tutta Leibniziana ed è la prima che abbia scritto in un modo intelligibile del Sistema di quel profondo Filosofo. Ho ricevuto poco dopo due scritti dalla medesima, uno è un’Apologia del Mairan su la misura delle forze vive, l’altro è la risposta della stessa Dama”.

 

28Inst1743Ve, iv: “non tarderò a pubblicare la traduzione eziandio de’ Tomi seguenti, dacché saranno usciti in Parigi, siccome sono stati promessi”.

 

29About Conti’s letters see Gronda 1984; Rabboni 2008; Rabboni 2010; Rabboni 2011. A letter written by Mairan to Conti on 10th July 1742 is at the Biblioteca Civica in Udine.

 

30About Giambattista Pasquali, see Minuzzi (2014). Donaggio (1995) retraced Pasquali’s catalogue of publications. Montecuccoli degli Erri (1995) investigated his connection with the British consul and art collector Joseph Smith, and Infelise (1999) reported important details about Pasquali’s printing activity as well as some not very flattering opinions expressed by Pasquali’s contemporaries about his way of handling business. In the extensive and scattered correspondence by Giambattista Pasquali we might have expected to find some information about the Instituzioni di fisica. However, as a typographer, his letters did not receive much attention (only scanty, indirect references in Viola 2004; Viola 2008; Viola 2015). No letters by him to Angelo Calogerà seem to be extant (De Michelis, 1968). No reference either to Instituzioni di fisica or to Du Châtelet emerged in the epistolary between Giambattista Pasquali and Anton Francesco Gori in Florence (Biblioteca Marucelliana), in the correspondence with Ianus Plancus (Giovanni Bianchi), held mss. at Biblioteca Civica Gambalunga in Rimini, and in Pasquali’s letters to Antonio Maria Niccolini held in the private archive of Niccolini’s family in Florence.

 

31About Conti’s interpretation of Plato’s philosophy see Biasutti (2014).

 

32“Madama la Marchesa di Chatellet <sic>, alla quale il Sig. Voltaire ha dedicati gli elementi della Filosofia Newtoniana, è una Dama di sommo spirito. In un’età molto giovane, essendosi ritirata alla campagna, s’applica intieramente a questa Filosofia, ed ha composta una dissertazione sulla natura del fuoco, che l’Accademia delle scienze di Francia fece stampare con molto elogio. Io tosto la rassomiglio alla Dea, che custodisce il terzo globo, e che fo nel Sogno figliuola d’Urania e dell’Amore, di cui Madama di Chatellet partecipa le proprietà. Mentre io ciò canto, il Sig. di Voltaire Poeta e Filosofo, e grande conoscitore ed ammiratore di questa Dama, mi corregge, e mi mostra, che ella è figliuola di Minerva e di Apollo, le due divinità che le diedero la scienza, e le insegnarono a pubblicarla agli Uomini. L’allusione è per sé manifesta.” (Conti 1739, cxvi).

 

33Letter by Antonio Genovesi to Antonio Conti, Naples, 15th January 1746: “mi permetterà Vostra Eccellenza che io mi quereli forte della sua inimitabile virtù; poiché io mi trovo avvilito, quando io veggo che un uomo della più rischiarata dottrina di questo letteratissimo secolo, che ha avuto il piacere di praticare co’ primi lumi della letteraria repubblica europea, in fra tutti col signor Newton e col signor Leibnitz, parli con un giovine in maniera, come se volesse esser da quello illuminato” (Genovesi 1962, 55).
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Abstract
The philosophical and literary works on love in Voltaire, La Mettrie and Émilie Du Châtelet can be read as a well-identifiable body of texts with cross-references to each other’s ideas with Voltaire in the centre. I will follow two threads in their works. The one is the vanishing of the Platonic model of conceptualizing love as an affective state, the main part of which must be looked for in the heavenly realms. The other is the way how Epicurean manners of conceptualizing love as an earthly emotion and source of delight come to the fore. An obvious shared feature in their writings is their naturalism without setting up links to a realm of the divine. Reason is the slave of delight, its main task is to find ways of multiplying the quantity and quality of sexual joy. In Voltaire, the multiplication of the species plays a certain role, whereas in the works of the others this perspective disappears.
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15.1 Preliminaries
The philosophical and literary works on love in Voltaire, La Mettrie and Du Châtelet can be read as a well-identifiable body of texts with cross-references to each other’s ideas with Voltaire in the centre. When reflecting upon these œuvres d’amour, and classifying the respective approaches to love in the thinkers of “French Enlightenment” the philosophic reader becomes tempted to apply the scheme of Locke’s argumentation against the innatist account of our cognitive activities. Locke famously maintains that if anything were inborn in our minds than we would have to be able to discern it in an undisturbed way in the three groups of people which display best, he claims, the natural mental settings of human beings not corrupted by the prejudices of civilization. The members of the respective groups are (1) children, (2) indigenous people, and (3) mentally ill or deviant people. If we apply the influential eighteenth century slogan “back to nature” to the philosophical approaches of the “French Enlightenment” thinkers to love it will be appealing to employ Locke’s distinction when characterizing their main attitudes discernible in their choices of the group to be distinguished as the main source of our knowledge about the allegedly uncorrupted natural attitude in human beings to love, sexuality. The hidden or explicit normativity in their recommendations of the erotic behaviour they consider natural and in their condemnation of the opposite behaviour that they believe to be unnatural goes back to their tacitly made choices. To mention but a few examples, I consider Diderot’s Supplement to Bougainville’s Voyage belonging to the second approach, insofar as he takes the “innocent” indigenous people as his model of natural sexual attitudes as opposed to the unnatural customs of the European. Parts of La Mettrie’s talks about sexual joy, parts of Rousseau’s Confessions and the general setting of his Emil belongs to the first approach, because in these writings the object and the tacitly chosen paradigm of the investigation is the way eroticism awakens in the adolescent and the manner of influencing its development. Finally, Marquis de Sade’s writings could be regarded as mouthpieces of the third, of the idea of the distinguished access of mentally ill, deviant people to the layer of the natural (brutally natural) in us. Further, we can also extend this scheme of reference to nature to other thinkers such as Hume, who sought to discover the natural love-behaviour of human beings by way of a peculiar experimental philosophy modelled, as far as possible, on the natural sciences. Rousseau’s Emil could also serve as an example insofar as a benign form of “incivilization” so to speak is developed for the two children the Savoyard vicar is about to educate. Rousseau was convinced of the unavoidability of the denaturalization of the natural composure of children through their initiation into the practices of the given form of civilization. In a larger-scale historical view, the idea of rendering the sexual “incivilization” more benign than before can be seen as a faint reminiscence of what we find, for instance on the twelfth century divide between cultures of sexuality. On the one side, in Andreas Capellanus’ uncommon “treatise” On Love, the natural strivings of the young Walter are counterbalanced by Andreas who ambiguously recommends the prescribed chastity of the clerics, and, on the other side, St Bernard of Clairvaux unambiguously praises this chastity as the main element of civilization to be achieved. Abelard’s and Heloise’s whole history of calamities can also be regarded as the cruel form of realization of Bernard’s side of the divide.
15.2 Voltaire
No doubt, the seminal figure of the group of writers mentioned in the title is Voltaire both in the general philosophical sense and as far as love is concerned. Du Châtelet and Voltaire were friends, lovers, companions for a period of ten years; La Mettrie refers to him with exceptional reverence at the outset of the earlier version of his essay on sexual pleasure, and the influence of his forebear can be felt everywhere in his writings.
Thus we must begin with an investigation of the main ingredients of Voltaire’s concept of love. I will collect these ingredients from his Philosophical Dictionary, in particular from its articles on love, friendship, self-love and “Socratic love” (amour, amitié, amour-propre, amour nommé Socratique). It will be particularly instructive to compare the views expressed in these articles with the implicit rejection of Platonic idealism of love in the short article on beauty.
The main characteristic of Voltaire’s concept is its naturalism in a double sense. First, he understands and explains love in sheer naturalistic terms, as for instance: “here we must have recourse to the physical: it is the staff of nature which the imagination has embroidered” (Voltaire, 1972, 29).
Second, he is convinced that there is a normative sense of “nature”. One could fruitfully compare his normative usage with that of the “establishment of nature” (institution de la nature) in Descartes’ Passions of the soul; in both accounts, “nature” is a normative concept used and to be used as a criterion of evaluation regarding any given deed’s or habit’s being natural or unnatural. However, we cannot go into further details within the frame of this essay.
Voltaire claims that the type of love nature prescribes to all sensible beings who have at least some faint idea of what we, human beings call love is the heterosexual, corporeal-copulatory love. One essential aspect of this kind of love is that it serves the propagation of the species. In this respect, we, humans are close to other animals. We can observe copulatory acts of pigeons, horses and other animals in our natural neighbourhood, and Voltaire does not fail to remind his reader of the possibility of introducing young men and women into the natural practices of these deeds by pointing out the corresponding animal activities.
Despite this first layer naturalism, however, Voltaire does not share the belief of many contemporaries that man can simply be regarded as an animal among others. One of the obvious reasons for him to deny this view is that there are many species of animals who pursue their respective procreative activities with a considerably limited amount of enjoyment or with no enjoyment at all. He believes that enjoyment is the most important physical feature of love. As opposed to other animals, in human beings love as a natural establishment includes theoretically unlimited joy in a double sense. First, human love—in the sense of love-making—is not confined to certain periods of the individuals’ life cycles; second, human individuals are able and capable of causing and perceiving pleasure in more manners, by way of more sense organs than animals. Voltaire is convinced that in these abilities and capabilities consists the natural dynamic default setting of humankind as the starting point of its evolution. During the historical unfolding of the various aspects of this default setting, human beings have developed finer and finer manners of satisfying their shared need to feel and cause pleasure as an essential part of their striving to happiness. It is worthwhile recalling that the main pattern of evolutionary progression Voltaire believes to be detectable within history is similar to the one Kant would eventually identify as the world-historical plan of naturalised Providence (Kant, 1784). It is also instructive to point out that both Voltaire and Kant employ this as an instrument to defuse, as it were, Rousseau’s idea of a morally regressive physical evolution of the default faculties.
The finest manner of praising this development can be enjoyed “literally” in Voltaire’s poem from 1736 titled Le mondain (“The worldling”). Voltaire compares the “paradisiac” conditions and affairs—strikingly similar to the description of men’s natural conditions in Lucretius’ On nature—and their present-day refinement. In its parts and as a whole, the comparison is much more blasphemous than Kant’s focusing on the unsocial and thus morally vicious first and later steps of the unfolding of faculties that should, in the final analysis, guide humankind to the realization of the highest moral ideals. Voltaire’s verses aiming at the realization of the highest pleasures run as follows:Mon cher Adam, mon gourmand, mon bon père,
Que faisais-tu dans les jardins d’Éden ?
Travaillais-tu pour ce sot genre humain ?
Caressais-tu madame Ève, ma mère ?
Avouez-moi que vous aviez tous deux
Les ongles longs, un peu noirs et crasseux,
La chevelure un peu mal ordonnée,
Le teint bruni, la peau bise et tannée.
Sans propreté l’amour le plus heureux
N’est plus amour, c’est un besoin honteux.
Bientôt lassés de leur belle aventure,
Dessous un chêne ils soupent galamment
Avec de l’eau, du millet, et du gland ;
Le repas fait, ils dorment sur la dure :
Voilà l’état de la pure nature.
Or maintenant voulez-vous, mes amis,
Savoir un peu, dans nos jours tant maudits,
Soit à Paris, soit dans Londre, ou dans Rome,
Quel est le train des jours d’un honnête homme ?
Entrez chez lui : la foule des beaux-arts,
Enfants du goût, se montre à vos regards.
[…]
Mais du logis j’entends sortir le maître :
Un char commode, avec grâces orné,
Par deux chevaux rapidement traîné,
Paraît aux yeux une maison roulante,
Moitié dorée, et moitié transparente :
[…]
Il court au bain : les parfums les plus doux
Rendent sa peau plus fraîche et plus polie.
Le plaisir presse ; il vole au rendez-vous
Chez Camargo, chez Gaussin, chez Julie ;
Il est comblé d’amour et de faveurs.
Il faut se rendre à ce palais magique
Où les beaux vers, la danse, la musique,
L’art de tromper les yeux par les couleurs,
L’art plus heureux de séduire les cœurs,
De cent plaisirs font un plaisir unique.
[…]
Le lendemain donne d’autres désirs,
D’autres soupers, et de nouveaux plaisirs.
[…]
C’est bien en vain que, par l’orgueil séduits,
Huet, Calmet, dans leur savant audace,
Du paradis ont recherché la place:
Le paradis terrestre est où je suis. (Voltaire, 1736)1




Obviously, Voltaire paves the way “back to nature” in the sense of transposing the history of Adam and Eve from the symbolic to the natural. The transposition proved to be blasphemous enough both in itself and coupled to the apology of luxury. Voltaire felt the need to answer to his critics, and so he composed another poem titled Défense du mondain. We’ll come back to it in our section on Du Châtelet.
As far as Rousseau and his “back to nature” are concerned, Voltaire certainly shares his worries to find benign ways of rendering the adolescent part of the civilization. At the same time, he is anxious about the austerity of Rousseau’s way of realising this naturalist turn and his condemnation of luxury in general and in love in particular. It is also worthwhile pointing out Voltaire’s profaning interpretation of Paradise, not only in religious but also in philosophical sense. In Voltaire, everything is missing that could remind us of the sophisticated platonic-intellectualistic interpretations in the centuries before the triumph of mechanical sciences, in Pico della Mirandola, Ebreo, Castiglione, and other thinkers. We will meet again this anti-platonic attitude in the thought of Du Châtelet.
To provisionally summarize Voltaire’s views regarding the allegedly natural modes and functions of pursuing love we can say that he believes, first that nature recommends—if not commands—love to be effective in procreation, and, second that it must provide us with pleasure in the most refined ways possible under the circumstances of the given age. It is not necessary, however that these two “natural” functions are effectively present in every sexual act, although the theoretical possibility must always be there. With sublime irony Voltaire expresses this in the end of the article on self-love as follows: “This self-love is the instrument of our conservation; it resembles the instrument that perpetuates the species: it is necessary, it is dear to us, it gives us pleasure, and it must be hidden”. (Voltaire, 1972, 35).
With the somewhat cryptic formulation—“the theoretical possibility must always be there”—I turn to Voltaire’s views on homosexual love—under the title “Socratic love”. These views are decidedly negative. He is not satisfied with condemning it in general; he also wishes the reader to regard it straightforwardly as a criminal activity. He maintains that this kind of love is unnatural and thus appears as a riddle similar to the “inconceivable fact” of there being in nature a particular disease corrupting precisely our “genital organs and especially in those people who do not devote themselves to ‘sodomite perversions’”. He unveils in his article on love that at least one of the motivations for his not following Leibniz in his “optimistic” thinking is precisely this riddle:If one could ever have accused nature of despising its work, of contradicting its plan, of acting against its intentions, it would have been in this instance. Is that the best of possible worlds? Come! It is true that Caesar, Antony, Octavius never had this disease; but was it not possible to save Francis I from being killed by it? No, it is said, matters were so ordained for the best: I should like to believe it, but it is sad for those to whom Rabelais dedicated his book. (Voltaire, 1972, 31).



As for the “Socratic love” he is not content with considering it a criminal act and as such a riddle. In considerable length, he seeks a way out to make the ancient Greeks exempt from the accusation of favouring this reproachable practice of love with juristic means. Instead of accepting this libel, as he believes it was, he distinguishes between prescribing a way of life with juristic means, and only favouring it and tolerating. He maintains that homoerotic love was only tolerated among the Greeks but not prescribed juristically.
It is illuminating to consider Voltaire’s condemnation of homosexual love together with his rejection of the concept of an ideal beauty. In a sense, the two were connected in ancient Greek philosophical thinking, the mainstream of which was convinced that begetting in beauty is to be evaluated higher than begetting in flesh. The Greek meant with this bifurcation the contrast between two types of life. The one was dedicated to the love-relationship between men aiming at and developing in themselves the dominance of moral and civic virtues. This type of life was identified with the guidance of the heavenly Aphrodite. The other type, the life guided by the earthly Aphrodite was dedicated to the procreation of offspring or—which was regarded as even worse—to acquiring pure delight without intending the conception of a child.
In the article “Beautiful, Beauty”, Voltaire contrasts his relativistic ideas concerning the beautiful with those of “the [obviously: Platonic] philosopher”. He lets “the philosopher” maintain first the existence of an ideal eternity of beauty common to all peoples. But “the philosopher” quickly gives in and abandons this idea as soon as Voltaire confronts him with various phenomena of the difference of taste in different countries, among different peoples. Obviously, one cannot expect a detailed argumentation in a short article, which must, in fact, be regarded as a fable for reinforcing the like-minded, far from being a real debate of ideas. Like in Diderot’s Supplément, where one can hardly expect a real debate between the old Tahitian family father and the Christian priest. The questions the respective authors pretend to discuss in their texts according to the narrative fiction have received the appropriate answers in advance. The texts themselves are but illustrations of their theses.
Not only beauty, but also friendship is a concept whose historically serious treatment can hardly avoid to address the proximity between virtuous friendship and vicious “Socratic love”. Voltaire is aware of how thin the bourn is between the two topics. All European concepts of friendship go back to one of the differing treatments of homoerotic love in Plato’s Symposium. When Voltaire mentions the Theban battalion that consisted exclusively of lovers, this is already a reference to Plato’s dialogue where Pausanias praises this corps as exemplifying the righteous form of love between men. Characteristically, Voltaire employs the same strategy as in the article on Socratic love: dissociating friendship prescribed by laws from pederast sexual affairs tolerated by unfortunate local customs.
However, the main point in Voltaire’s article on friendship is its semi-juristic conception. He defines friendship in legal terms as a tacit contract. This is an interpretation that connects Aristotle and Kant who both emphasise the significance of the friends’ being virtuous in order to maintain real friendship instead of being mere accomplices in vicious actions. The other criterion of a real friendship Voltaire accentuates somewhat surprisingly is the friend’s being “sensible”. He adduces as examples of the opposite, the “insensible” solitary people such as the anchoret; therefore, it can plausibly be maintained that for him, the meaning of “sensible” in friendship is to have a basic sense for sociality.
15.3 La Mettrie
Most of these ideas of Voltaire were revered by La Mettrie (1709–1751), another protégée of Frederick II, the Great. La Mettrie mentioned Voltaire with admiration, and he followed him also in those passages, in which he does not mention him by name. To be more precise, what he does is the elaboration on love on Voltaire’s brushstrokes in a way that can well be considered a prefiguration of Schlegel’s Lucinde as a literary experiment with the ephemeral instead of an eternal and institutionalized love. “Grasping” the ephemeral love cannot issue in a real scientific concept distinguished by always implying some species of eternity.
La Mettrie’s style underwent a development from the earlier, almost systematic version of his treatise on La volupté to the later, rather impressionistic L’Art de la volupté written in the last year of his life. In the end, he achieved a perfect correspondence between the ideas to be expressed and their literary form.
In both of these works on joy, he employs emphatically the concept of the lover of joy, le voluptueux, by which he replaces the traditional lover of wisdom, the philosopher. The lover of joy has the right of defining the basic terms:He distinguishes joy from pleasure, like the smell from the flower that exhales it or the sound from the instrument producing it. He defines debauchery, an excess of wrongly tasted pleasure, and joy, the spirit, and as if the quintessence of pleasure, the art of how we can make use of it in a prudent manner, how to manage it by reason, and to taste it with sensibility. (La Mettrie, 2002, 28)2




Not only does La Mettrie refer to Voltaire approvingly, but he also takes over and develops even further Voltaire’s concept of the multiplication of the sense organs of joy in human beings as the distinctive feature of man against other animals. He writes tellingly:Pleasure is the essence of man and the order of the universe. Only the debauchery and everything that do harm to the interest of society is crime or disorder, […]. The taste of pleasure has been given to all animals […]; their aim is pleasure for its own sake without thinking any further. Only man, this reasonable being is capable of elevating himself to joy; his distinctive mark within the universe is his spirit; a delicate choice, a purified taste, by refining and intensifying the sensations through reflection he became the most perfect, i.e., the happiest being. (La Mettrie, 1738, 47–48).3




The implicit definition of virtue as what is useful to society reminds the reader of another eighteenth-century physician, Bernard Mandeville, whose Fable of the bees was a much discussed source of inspiration for all three thinkers mentioned in the title. No doubt, La Mettrie takes these ideas for granted, and he does not dwell much on the issue of usefulness for society. He concentrates his efforts on the minutely detailed description of the eighteenth-century European version of what Foucault would eventually call scientia sexualis, and on transforming it into artificial-mythological fables by way of borrowings from ancient Greek and Roman sources. His main philosophical hero is Epicurus; as for the poets, he quite often mentions Lucretius and Catullus together with fragments of ancient mythological tales. His main efforts are turned to interpret symbolically what he eloquently describes as the physical phenomena accompanying love. His universe is an autonomous physical one where no role is left for the Christian God to play. Even where he mentions the intention du Créateur or the “creator of nature” what he has in mind is at most an immanent-pantheistic concept of nature. He mentions “law” but he immediately adds that it was not given to man but rather it was born with him, i.e. it is based in his nature of impersonal necessity instead of being given to him through the personal voluntary decision of a transcendent creator. This is also the basis for the identification of the two main aims, for which human beings were born at all: happiness on the level of the individual, and growing and multiplication on the level of the species. Both are inseparable from joy, and the infinitely many ways reason’s real wisdom can multiply the initial physical joy that we share with the lower animals and render it subtler and subtler. Let me but refer to two nice examples to provide an impression of the erotic universe of La Mettrie.
The one is which almost paraphrases Voltaire’s remark from the end of his article on amour-propre on the genital organs I have quoted above.4 The other is one of the numerous detailed descriptions of the physical deeds that lovers perform in order to achieve the highest and subtlest joy by way of the efforts of the intellect, the slave of the pleasures as he considers it.“These happy lovers will be intoxicated through love, as if they wanted to partake of it for the rest of their lives. […] they forget themselves; their bodies extended in a lewd manner, the one upon the other, and they embrace themselves in millions of sophisticated positions, they intertwine, unite […]” (La Mettrie, 2002, 13)



We can certainly interpret this line of thought as the radicalization of Hume’s idea of reason as the slave of the passion. In La Mettrie, reason is precisely the slave of joy and love that consists mainly if not exclusively in corporeal acts described in the context of an intellectual framework invoking a whole range of ancient mythological topics and contemporary literary artifices. Composing a philosophical treatise on (corporeal) love is in itself already an instrument of the intellect to increase joy.
15.4 Du Châtelet
Émilie Du Châtelet (1706–1749) was also an admirer of Voltaire. In the preface to her translation of Mandeville’s Fable of the bees she proposes a rudimentary classification of human beings as for their talents and geniuses. Most people have no distinctive talents, the members of a relatively small group have one, and very few people possess universally all talents. She introduces Voltaire as a fine example of these universally talented geniuses who usually favour one among their many talents. Voltaire, she maintains, favoured poetry although he is a great metaphysician, historian, and philosopher. As for her own mind, she ranks herself among those whose talent is in the elucidation of new truths discovered by others especially if they were published in books written in foreign languages.
In her case, however, this basic layer of admiration was enriched with the intellectually fruitful relationship of two lovers. In her short treatise On Happiness, in which she inevitably comes to talk about love, she characterizes her relationship with Voltaire—without calling him by name—as follows:“But I was happy for ten years because of the love of the man who had completely seduced my soul; and these ten years I spent tête-à-tête with him without a single moment of distaste or hint of melancholy.” (Du Châtelet﻿, 2009, 362).



Notwithstanding her modest remarks concerning her own talent, her intellectual influence on Voltaire was sufficient enough to let a historian of women philosophers come to the conclusion that at Cirey, “insights and counterarguments were freely exchanged in verbal and sometimes written form, only to appear in whichever author's work in progress had occasioned the discussion.” (Waithe (ed.), 1991, 134).
The treatise On Happiness itself is one of the rare writings of her on a classical ethical topic. The self-referential way of presenting her ideas witnessed by the above quotation is characteristic to her, and in perfect agreement with the overall methodological concept of an essay that begins with renouncing to the claim to write for all humankind. Instead of this, she proposes to write solely for those who follow the life-patterns she was lucky enough to follow. In this way, she is entitled to transfer and generalize to some extent her knowledge gained by unconcealed self-inspection.I write only for those who are called people of quality, that is to say, for those who are born with a fortune already made, more or less distinguished, more or less opulent, but such that they can maintain their station without being ashamed, and they are perhaps not the easiest to make happy. (PhilWrit2009, 350).



She is the member of the culture of salons5 that can to a certain extent be regarded as the heir of the representative public sphere of the renaissance courts, to which Castiglione gave basic rules of behaviour in his highly popular book on the courtier with the fictitious Bembo disseminating late-Platonic ideas on love. As for her approach to love, the first we must point out are the obvious signs of how the general Platonic model of treating love has been vanished—the traces of which we have already seen in Voltaire’s article on beauty. Marquise Du Châtelet proves to be a follower of Epicurus and Lucretius in this respect6 who does no longer feel obliged to complete what she describes as love in Epicurean manner by a Platonic part as Ficino did.7 She considers love solely as the most vivid and lively passion, unrivalled with respect to its capability of rendering us happy. She does no longer believe that the road to happiness leads us to Platonic enthusiasm as it was the case in as late a period of history as Castiglione’s, whose aim was to convince both the old and the young that it is possible and permissible for older men to indulge in love—in an eminently Platonic manner. Du Châtelet’s aim, in contrast to this, is to persuade the reader that every age has its own prevailing passion that can lead us to happiness if we follow its guidance without excesses. The main passions she thinks fit for the old age are as divergent as gambling and the love of study—the latter with no linkage to acquiring Platonic wisdom, becoming part of a Platonic higher-order world.8 What it aims at is rather the acquisition of a knowledge of those physical, mathematical and moral subjects that issue either in discoveries, developments useful for society in themselves or in a moral theory that praises as the main ethical value precisely usefulness for society. This is what was done by authors she feels attached to such as Mandeville or La Mettrie.9 As further important sources of this model of studying sciences with ulterior motives of erotic vivacity, one can certainly mention the learned dialogue between a philosopher and a noble lady in Fontenelle’s Conversations on the plurality of worlds or—without doubts, in a rather ironic manner—in Diderot’s D’Alembert’s dream. What is common in these eighteenth century learned dialogues is their being confined to the physical universe without any intention to lay the groundworks for insights into the meta-physical realms. As if the Dialogues of love written by Leone Ebreo some years before Castiglione’s work were mutilated and left without its speculative third part.
In fact, Du Châtelet’s passages on love are directed basically—though not exclusively—to ladies of her own rank in society. They contain what we could interpret to be pieces of psychological advice to lovers of considerable intellectual abilities and activities concerning how to keep the fire of love in their partners or how to behave appropriately when the fire seems to be extinguished. This layer of the treatise can certainly be considered as the result or side-effect of her conversations with Voltaire. At least if we have a look at his poem on love and friendship, we cannot help believing that they shared some basic convictions or at least that they were wrestling with very similar kinds of unsolvable questions.If you would have me love once more,
The blissful age of love restore;
From wine's free joys, and lovers' cares,
Relentless time, who no man spares,
Urges me quickly to retire,
And no more to such bliss aspire.
From such austerity exact,
Let's, if we can, some good extract;
Whose way of thinking with this age
Suits not, can ne'er be deemed a sage.
Let sprightly youth its follies gay,
Its follies amiable display;
Life to two moments is confined,
Let one to wisdom be consigned.
You sweet delusions of my mind,
Still to my ruling passion kind,
Which always brought a sure relief
To life's accurst companion, grief.
Will you forever from me fly,
And must I joyless, friendless die?
No mortal e'er resigns his breath
I see, without a double death;
Who loves, and is beloved no more,
His hapless fate may well deplore;
Life's loss may easily be borne,
Of love bereft man is forlorn.
'Twas thus those pleasures I lamented,
Which I so oft in youth repented;
My soul replete with soft desire,
Vainly regretted youthful fire.
But friendship then, celestial maid,
From heaven descended to my aid;
Less lively than the amorous flame,
Although her tenderness the same.
The charms of friendship I admired,
My soul was with new beauty fired;
I then made one in friendship's train,
But destitute of love, complain. (Voltaire﻿, 1901)



It is no wonder that we believe in the existence of shared convictions or problems. We are impelled to this if we take seriously what the above quoted sentence about the symphilosophein in Du Chatelet’s and Voltaire’s years at Cirey maintains. As far as the concept of love is concerned, the most telling example, reinforcement of such symphilosophein is the well-established fact that not only does Voltaire make use of Du Chatelet’s translation and interpration of Mandeville for his Treatise on Metaphysics but also for the Défense du mondain, his apologetic poem following Le mondain that we have quoted above extensively.
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Footnotes
1My fruit-eating first father, say,
In Eden how rolled time away?
Did you work for the human race,
And clasp dame Eve with close embrace!
Own that your nails you could not pare,
And that you wore disordered hair,
That you were swarthy in complexion,
And that your amorous affection.
Had very little better in’t.
Than downright animal instinct.
Both weary of the marriage yoke.
You supped each night beneath an oak.
On millet, water, and on mast,
And having finished your repast,
On the ground you were forced to lie,
Exposed to the inclement sky:
Such in the state of simple nature.
Is man, a helpless, wretched creature.
Would you know in this cursed age,
Against which zealots so much rage,
To what men blessed with taste attend.
In cities, how their time they spend?
The arts that charm the human mind.
All at his house a welcome find;
[…].
But see the master’s self approach.
And mount into his gilded coach,
A house in motion, to the eyes.
It seems as through the streets it flies.
[…].
At Bath, his polished skin inhales.
Perfumes, sweet as Arabian gales.
Camargot at the approach of night.
Julia, Gossin by turns invite.
Love kind and bounteous on him pours.
Of choicest favors plenteous showers.
To the opera house he must repair,
Dance, song and music charm him there.
The painter’s art to strike the sight,
Does there with that blest art unite;
The yet more soft, persuasive skill,
Which can the soul with pleasure thrill.
[…].
The following day new joys inspires,
It brings new pleasures and desires.
[…].
Huetius, Calmet, learned and bold,
Inquired where Eden lay of old:
I am not so critically nice,
Paris to me’s a paradise.”.
In: Voltaire 1901/2011.

 

2The translation is mine—GB.

 

3The translation is mine—GB.

 

4Toutes ces voluptés badines qui changent les heures en moments, tous ces jeux d’enfants qui plaisent à l’amour ne séduiraient plus nos tendres cœurs; cette partie divine serait en vain légèrement titillée, soit par les mains des Grâces, soit par le plus agile organe des mortels; ce bouton de rose n’aurait plus la même sympathie; cet harmonieux accord de deux plaisirs industrieusement réunis, ce doux concert de la volupté serait détruit. En vain, Thémire, ces charmes dont je suis idolâtre tomberaient en grappe délicieuse dans la bouche voluptueuse qui les attend. Plus de ressources imprévues, plus de miracles d’amour désespéré; ce qu’il y a de plus sensible dans les amours des tendres colombes serait perdu avec la plus puissante des voluptés. (La Mettrie, 2002, 22).

 

5However, she does not feel attracted to the role that the culture of salons assigns all too easily to women. In the preface to her Mandeville-translation, she professes that it was wasting time to cultivate her dents and hair instead of her mind: “je me suis étonné d’avoir perdu tant de tems a des choses si inutiles, d’avoir eu un soin extreme de mes dents, de mes cheveux et d’avoir negligé mon esprit et mon entendement.” (https://​historyofwomenph​ilosophers.​org/​stp/​documents/​view/​mandeville#marker7) (04. 06. 2021).

 

6She is literally the follower of Lucretius as far as she herself refers to him and his verses that connect to the benevolent effects of love the development of human societies: l’amour paroit avoir dû estre le commencement de toute societé. […] Ainsi Lucrece avoit raison quand il disoit a Venus nec sine te quicquam dias in luminis oras exoritur. (Ibid.).

 

7Even when she criticises Locke for not having realised that moral convictions are engraved in our hearts by God she is a proto-evolutionary thinker instead of paying her tribute to Platonist concepts updated by innatist thinkers. “Ce mesaise involontaire que nous sentons quand nous voyons un de nos semblables dans un danger actuel, est un des traits que le createur a luy mesme imprimé à son ouvrage. L’homme paroist estre le seul animal, qui ait cette bienveillance pour son espece. Les autres animaux ont recue de l’etre supreme l’amour de leur conservation, le desir de la propagation.” (Ibid.) She could not have access to Locke’s early “questions” about natural law in which he developed a similar view.

 

8It is not by chance that one of the theses of Toussaints’ Les mœurs she noted for herself approvingly was as follows: “La sagesse n’est autre chose qu’un juste choix des moiens propres à nous rendre heureux.” (https://​historyofwomenph​ilosophers.​org/​stp/​documents/​view/​les_​bons_​exemples) (04. 06. 2021).

 

9The respective types of attachment are, though, different: she commented and prepared a condense translation of Mandeville’s Faible of the bees, the work we have referred to whereas La Mettrie relied heavily on her Institutions physiques at least in his Treatise on the Soul. Cf. the notes of the editor in La Mettrie (1996) 36 et passim.
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Abstract
Narratives about the meaning of erotic desire are central to a culture’s self-conception, forming an essential part of its production of art, poetry, music, and science. In Enlightenment science and culture, the discussion of erotic desires and pleasures, practices and relations played a central role. Attraction functioned as an explanatory principle for cultural and natural processes in the conjectural histories of civilization as well as in emerging theories of generation. The Époque Émilienne, the period from 1700 to 1750, is significant for opening up traditional taboos and hierarchies and for developing new visions. In Système de la Nature, Pierre-Louis Moreau de Maupertuis linked theories of chemical affinity and contemporary ideas on heredity in animal breeding to a theory of human nature. Here, the search for erotic pleasure was no longer considered a sin but the subtle cause for the generation of life. Nature was thus ascribed the role of an intentional force, overseeing the reproduction and survival of the species. This paper analyses these narrative moves and discusses some of the consequences for modern European conceptualisations of gender, race, and sexuality.
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16.1 Introduction
Narratives about the meaning of erotic desire are central to a culture’s self-conception, forming an essential part of its production of art, poetry, music, and science. In Enlightenment science and culture, the discussion of erotic desires and pleasures, practices and relations played a central role. Attraction functioned as an explanatory principle for cultural and natural processes in the conjectural histories of civilisation as well as in emerging theories of generation. The Époque Émilienne, the period from 1700 to 1750, is significant for opening up traditional taboos and hierarchies and for developing new visions. In Système de la Nature, Pierre-Louis Moreau de Maupertuis linked theories of chemical affinity and contemporary ideas on heredity in animal breeding to a theory of human nature. Here, the search for erotic pleasure was no longer considered a sin but the subtle cause for the generation of life. Nature was thus ascribed the role of an intentional force, overseeing the reproduction and survival of the species. This paper analyses these narrative moves and discusses some of the consequences for modern European conceptualisations of gender, race, and sexuality.Molecular docking is a serious challenge for bio-chemists. There are many ways to fit molecules together but only a few juxtapositions that bring them close enough to bond. … But molecules and the human beings they are a part of exist in a universe of possibility. We touch one another, bond and break, drift away on force-fields we don’t understand. (Winterson, 1992, 61–62).



16.1.1 Enlightenment Narratives
During the Enlightenment, the erotic (Lorde, 2007) functioned as an indicator of the process of civilisation (Ernst, 2009). In the speculative narratives of civilisation, the erotic is positioned either as something natural—as opposite to the cultural—or it is described as something that is located in the fragile processes of development between the not yet civilised and the too civilised (Ernst, 2009; Tomaselli, 2001). These narratives are interwoven with a powerful (yet changing) legal discourse on marriage rights between European women and men and their colonised “objects” of desire all over the world, as well as on the civil rights of the offspring of these erotic relations (Kundrus, 2006; Stoler, 1997). It is through these discourses that modern Eurocentric conceptualisations of gender, race, and sexuality have been enacted (Schiebinger, 1993).
Contained within this discourse on race and gender, there was a central assumption (or rather, a paranoid fantasy) about the uncontrollable sexual drive of the non-white “races” and their limitless fertility—something that was echoed in colonial history and imperial practice:Paradoxically, it was the very desire of the white for the non-white and the proliferating products of their unions that [dislocated boundaries] and undid the claim for permanent difference between the races, while at the same time causing the boundary territories of the racial frontier to be policed ever more possessively. (Young, 1995, 180).



In Young’s (1995) all-encompassing study Colonial Desire: Hybridity in Theory, Culture and Race, it becomes clear that it is an ambivalent movement between attraction and repulsion that characterises “the sexual economy of desire in fantasies of race, and of race in fantasies of desire” (Young, 1995, 90). This chapter discusses how these economies of desire are related to the materialisation of erotic attraction between humans as something beyond the personal or the cultural, as something natural—as a material mechanism of the Enlightenment sciences in the first half of the eighteenth century.
Although the erotic has been considered as a material mechanism, it was nonetheless regarded as needing (indeed requiring) regulation through national laws. That erotic practices and relations seemed to be in need of constant calculation and control has also been shown by Michel Foucault. In his famous genealogy of sexuality, Foucault (1976) explained that starting in the eighteenth century, sexuality was considered useful in the regulation of national economies and the politics of population. He showed how the wish to regulate populations demanded a change from a regime of prohibition—of (certain) desires and pleasures, relations and practices—to a regime of knowledge about these phenomena. Foucault investigated the practices of pedagogy, theology, justice, psychiatry, and medicine in order to gain knowledge about le sexe. His work offers profound insights into the subtle processes of social power that were fundamental to those growing discourses on sexuality. He developed a new understanding of power, of the relation between state and individual, and most importantly, a new understanding of sexuality as something neither spontaneous nor authentic, but as something interwoven in a dispositif—a complex system of encouragement, confession, and punishment begun in childhood and integrated in a specialised set of sexual categories, firmly judged as normal or abnormal, healthy or sick, dangerous or harmless (Foucault, 1976). The role of the emerging life sciences in the modern definition of the erotic has never been investigated systematically, neither by Foucault nor by others (Markowitz, 2001). In this chapter, I will show how, in the mid-eighteenth century, the interpretation of the erotic by the emerging natural sciences as a material mechanism oscillates between the dysfunctional satisfaction of pleasure and a mechanism for reproduction—an interpretation that has since become widely accepted.
In the famous Encyclopédie by Denis Diderot and Jean Le Rond d’Alembert (1751–1765) as well as in the subsequent editions, jouissance is described as erotic pleasure between two individuals of the same species and different sex. It is presented as the most precious joy imaginable, and is justified as the purpose of “nature” by reference to its procreative function (Diderot, 1773). One can find the identical passage in the (then) still rather speculative treatise on the generation of life, Vénus physique (1746), by Pierre Louis Moreau de Maupertuis. Here, it is followed by a clear programme for further studies on the generation of life, which could only be successful if one studied the details of erotic pleasure (Maupertuis, 1746). The following questions guide my investigation: How did erotic attraction between persons become a question of natural laws? Are these constructions of “natural laws of desire” understood best as naturalisations of a rigid gender system and a racist ideology of wilderness and civilisation? Which critical epistemological interest lies in investigating scientific theories that underpin the construction of European modernity as a civilising project, when this construction is now highly questioned? Finally, is it useful to bring those founding theories of modern European humanness into the consciousness of the present day, in order to overcome the (hetero-)sexism, racism, and classism of the twenty-first century?
16.2 Maupertuis: Materialising the Erotic
The narrative move that led to the idea of the erotic as a material mechanism open to scrutiny by scientific endeavour found an important advocate in Pierre Louis Moreau de Maupertuis (1698–1759). Maupertuis was among the first to affirm that in bisexual reproduction (in organisms differentiated as females and males), both the maternal and paternal element have the same influence on the generation of infant organisms. This is remarkable because the hereditary influence of the male and the female on the new organism had been disputed since antiquity—a dispute that continued well into the twentieth century (Tuana, 1989; Vienne, 2014). In Vénus physique, Maupertuis (1746) discusses arguments by different authors, some favouring the idea that the character of the foetus is determined by the traits of the maternal egg, with others promoting the idea that all foetal character is determined by the male sperm. Maupertuis names Descartes before him as a prominent advocate of the thesis of biparental heredity and argues for it via everyday (visual) evidence:L’enfant naît tantôt avec les traits du pere, tantôt avec ceux de la mere; il naît avec leurs défaults et leurs habitudes, & paroît tenir d’eux jusqu’aux inclinations & aux qualités de l’esprit. Quoique ces ressemblances ne s’observent pas toujours, elles s’observent trop souvent pour qu’on puisse les attribuer à un effet du hasard: & sans doute, elles ont lieu plus souvent qu’on ne peut le remarquer. (Maupertuis, 1752, 238).



For examples showing the greatest observable evidence for biparental heredity, Maupertuis refers to the child of a black man and a white woman, and to the mule, being the offspring of a mare and a donkey. In Système de la nature, Maupertuis (1756) discussed in detail the idea that humans should be considered as organisms on the same level as animals—an idea that can be understood as an early form of evolutionist thinking (Ostoya, 1954). However, it is also due to the fact that the boundaries between the categories used to organise nature and the question of what, or who, counts as a natural organism remained fluid until the middle of the nineteenth century. This interpretation is supported by the discussion that follows in this chapter, on how “monsters” can be born and explained, as well as on what is considered to be a “monster.” Towards an explanation of monsters, Maupertuis introduces the capacity for compassion for the other as a fundamental force by which humans are tied to each other. Concerning the question of the erotic in the text and how it is linked to reproduction, Maupertuis introduces pleasure and pain as the masters of the world, the main causal forces for both collective existence and the perpetuation of life:C’est un lien par lequel la nature a attaché les hommes les uns aux autres. Elle ne les rend d’ordinaire compatissans, qu’en leur faisant sentir les mêmes maux. Le plaisir & la douleur sont les deux maîtres du Monde. Sans l’un, peu de gens s’embarrasseroient de perpétuer l’espece des hommes: si l’on ne craignoit pas l’autre, plusieurs ne voudroient pas vivre. (Maupertuis, 1752, 242).



At this early time, a causal link between the pleasure of the erotic embrace and the reproduction of the species was established. Also worthy of note in this passage is the search for the principle forces (mechanisms) of life or of the world; those located beyond matter, yet not grounded in any godlike capacity. Here, primary agency is ascribed to an intentional nature—there is no heavenly entity mentioned in the text. This mitigated materialist view might have been inspired by Émilie Du Châtelet, who held an even more radical position at the time, and with whom Maupertuis had a vivid scholarly exchange, both before and after her work on Newton, during the 1730s and the 1740s (Hagengruber, 2011a, 2011b, 29).
However, to explore this materialism further, we must turn to Maupertuis’s later work Système de la nature, which was published first in Latin under the pseudonym “Dr. Baumann” in 1751 in Germany, yet not included in the first publication of his works in Dresden, Germany, in 1752, only being included in the second publication of his works, in 1756 in Lyon, France. In the first paragraph, he already introduces the concept of attraction as a principal force of matter.1 The aim of Maupertuis’s reasoning in Système de la nature is to apply Newton’s law of gravity to living organisms. He argues for intelligence as a trait in all matter (not only in living organisms)—a controversial idea at the time. Furthermore, he holds that intelligence is not the only force that has to be considered if one wants to explain the formation of matter and organised bodies (“corps organisés”)—understood today as the generation of life, but also the forces of desire, aversion, and memory.2

Maupertuis was convinced that with this suggestion—that material elements are unified and recombined according to forces of desire, aversion, and memory—he could easily explain not only family similarities but also the existence of monsters and all kinds of “mixed” animals, as well as the persistence of species. Moreover, he positioned himself in the controversy about the conservation of force in the universe when he wrote that the unifications caused by desire, aversion, and memory also serve to repair the losses of the universe. This controversy regarding the conservation of force played a crucial role in the debates relating Newtonian concepts of attraction to Leibniz’s concept of vis viva (“living forces”) and Cartesian concepts of the quantity of motion (momentum) in Enlightenment France (Reichenberger, 2011; Terrall, 2004).
His original use of the concept of attraction as the main force in Vénus physique is differentiated in his work Système de la nature into desire, aversion, and memory (“désir, aversion, mémoire”; Maupertuis, 1756, 157–158). He used desire and aversion as analogous to the affinities that bring together some substances whilst separating or replacing others, thus directing chemical elements to their places. Here, memory brings in a new epistemic element, since it links organic elements to comparable particles in the parent organism.3

This shows the ease with which the principles of chemistry such as affinity, as well as attraction (from Newtonian physics), are introduced to the discussion of heredity in organisms. Disciplinary boundaries, it seems, remained profoundly fluid during the Enlightenment and it was often the case that one author contributed to what we might consider today as rather different fields of expertise. This is especially true for the work of Émilie Du Châtelet, who engaged with metaphysical questions such as how to achieve (and what constitutes) happiness, or what fundamental principles govern personal as well as universal well-being, with the same philosophical rigor as questions of physics (Reichenberger, 2016). In this way, she was able to influence what counted as (and who could contribute towards) Enlightenment thinking (Hagengruber, 2011a, 2011b; Reichenberger, 2016). In 1748 (first published in 1779), Du Châtelet completed an elaborate account of happiness as something that is universally human, yet related to the social positioning of the individual person. A passion and desire for happiness thereby relies on the sensual experience. Desire is realised through passion, which constitutes happiness only by reasonable calculation:“Reason must be heard when we take counsel with ourselves; not the reason that condemns all types of commitment as contrary to happiness, but that which, in agreeing that one cannot be very happy without loving, wants one to love only in order to be happy, and to conquer an attraction by which it is obvious that one would only suffer unhappiness.” (PhilWrit2009, 364)



Therefore, happiness is achieved through managing an equilibrium between passion and reason (Hagengruber, 2011a, 2011b; Rodrigues, 2010). It seems that Du Châtelet promoted materialist thinking in terms of the forces of matter enacted in the universe with even greater rigour than Maupertuis. However, when she discusses the forces of attraction between humans, she introduces wisdom and reason as self-reflecting forces with the potential to lead humans to happiness.
16.3 Reciprocal Attraction Through Affinities
To gain a deeper understanding of the entanglements between different contemporary accounts of attraction and affinity, and how they link organic and non-organic matter as well as human organisms, it seems helpful to embed Maupertuis’s theoretical development into other narrative moves—those of contemporary science, literature, and philosophy. In Système de la Nature, Maupertuis (1756) linked theories of chemical affinity and contemporary ideas on heredity in animal breeding to a theory of human nature. In the early years of the eighteenth century, forces of attraction between chemical bodies in theories of affinity in chemistry were described as matters of choice and kinship (Stengers, 1989). Following Stengers, Newton’s idea of a system of reciprocal attraction of mass in astronomy was built upon and followed his research on chemical substances. These ideas had already been presented at the Académie des sciences in France in 1706–1707 by Claude Joseph Geoffroys, who in 1718 presented a table of affinities of chemical substances entitled “Table des différents rapports observés entre les differentes substances” (Stengers, 1989, 300–301). During the eighteenth century, various theories regarding the affinities of chemical substances had been developed by different European authors. However, following Stengers, a major advance was made by Claude Louis Berthollet in his work Statique chimique (1803). Here, Berthollet interpreted affinity as the Newtonian force of attraction. He argued that chemical reactions are generally incomplete, all inherently dependent on the circumstances under which they take place. As Stengers explains: “La force d’attraction ne peut expliquer que le mélange et ses proportions, non pas la combinaison chimique qui produit de nouveaux corps homogènes à partir de corps hétérogènes” (Stengers, 1989, 313). By conceiving chemical substances as corporeal particles, for scholars of the European Enlightenment reciprocal attraction through affinity became a guiding model for all of the bodies in the universe.
Subsequently, theories of affinity inspired cultural discourses on erotic relations between persons. The widely discussed 1809 novel by Johann Wolfgang von Goethe, Die Wahlverwandtschaften (“Elective Affinities”), is perhaps the most famous contemporary example of this. The novel explores in a discursive way the stability of a newly institutionalised way of living—the bourgeois marriage—allegedly founded on love relationships (Benjamin, 1990). It also introduces the Enlightenment ideas of free love and erotic attraction beyond marriage. However, over the course of the narrative the story develops into a tragedy when Ottilie, the youngest character and of the lowest social status, starves herself to death after a failed attempt to escape the complicated constellation. In the novel, affinities between the four described (human) protagonists become so complicated because the author introduces unequal power relations between them, unequal social responsibilities concerning gender, and conflicting moral duties (von Braun, 2018). Goethe’s work relied heavily on Disquisito de attractionibus electivis, published in 1785 by the Swedish scholar Torbern Bergman, and Claude Louis Berthollet’s theory of affinity (Adler, 1987, 1990). The novel seems not only to reflect contemporary scientific discourse of the time, but also to make its own contribution to the discussion of changing affinities in human lives and in the natural world in general: “It emerges that the imaginative handling of affinities in human life not only extends natural philosophy by exposing it to moral reflection, but creates a serious intellectual forum which can actually refine chemical doctrine” (Adler, 1990, 276). This means that even in the nineteenth century the concept of affinity, here understood as a causal force behind human attraction, was seen as providing a valid tool with which to discuss erotic desires, pleasures, relations, and practices.
Comparably, in her treatise on human happiness, Discours sur le bonheur, Émilie Du Châtelet connected the capacity of matter to initiate movement—in the debate about vis viva in physics by means of the metaphysical idea of the similarity of all forces—to the question of human liberty as the capacity to initiate something, such as freedom of movement (Hagengruber, 1999, 200). Although completed before her death in 1749, the work was not published until 1779 (Rodrigues, 2010, 100). Here, human freedom was discussed together with, and via, the forces that move non-human and non-organic bodies. Humans were thus considered part of a universe of matter, existing to be made sense of. This universe encompassed all bodies considered according to the same natural or metaphysical principles. For Du Châtelet, if bodies—whether “elastic” or “hard”—were able to initiate movement, the implication was that they were also able to bring about new forces, and it was for this reason that she turned against the idea of regular and stable forces in the material world as well as in the whole universe. For Du Châtelet, open to question here were the fundamental philosophical and physical justifications of human freedom. In this context, human freedom represented an essential value in attempts to understand and regulate the movements and forces of matter and materiality, or material bodies in general (Hagengruber, 1999, 200–203). By analysing the correspondence between Du Châtelet and Maupertuis, as well as Maupertuis’s later letters, Hagengruber shows that Maupertuis assumes the philosophical position of Du Châtelet in his letters of 1752. This means that Maupertuis assumed positions that she had communicated to him during the vis viva controversy in 1739, when at the time he had appeared to completely ignore them (Hagengruber, 1999, 205). J. B. Shank (2008) further suggests the influence of Du Châtelet on Maupertuis’s work Vénus physique, when he writes that “the radical philosophy of Vénus physique was associated more with Leibnizianism than with Newtoniansm” (Shank, 2008, 439). In analysing contemporary reviews of Du Châtelet’s work Institutions de physique from 1740, it becomes clear that it was Du Châtelet who first introduced Leibnizian metaphysics to Newtonianism (Shank, 2008, 439). Yet, it seems as if Du Châtelet suggests the replacement of Leibnizian Christian metaphysics with a move towards celebrating human rationality—one that also transcends material forces, especially when it comes to matters of human freedom and happiness.
16.4 Reproducing Reproduction?
One cannot underestimate the role played by Maupertuis as an important scholar of the Enlightenment and his theoretical influence on future life sciences. Therefore, it seems helpful to further evaluate the cultural context of his contributions and their historical interpretation. When Maupertuis anonymously published his text Vénus physique in 1745, he was a famous mathematician, a member of the Académie des sciences in Paris, and in the process of becoming the director of the newly founded Akademie der Wissenschaften in Berlin. Mary Terrall (2002), who has studied Maupertuis extensively, asserts that at that time it was not unusual for known scholars to publish anonymously in a different style to raise risky topics and theses. The intellectual landscape in the mid-eighteenth century was, she states, characterised by productive connections between polite conversation, literary gossip, erotic literature, natural history, early experiments, and Enlightenment philosophies. She suggests that, for Maupertuis’s text, “[t]he conventions of gallantry framed a theory of active matter that clearly spoke to problems addressed in natural history, as well as to the philosophical concerns of readers and writers of the Republic of Letters” (Terrall, 1996, 221).
Following the work of Terrall, it can be seen how in Vénus physique Maupertuis already combined results from early anatomy and animal breeding with his account of the everyday experiences of his contemporaries, not only to reject acknowledged theories of pre-existence, which argued that there is an idea or a will to (pro)creation preceding any generation of matter, but also to reject merely descriptive histories of nature, in which the wonders of nature were represented. Maupertuis takes the contemporary theory of chemical affinities as a model for the activity of matter in which non-linear, relational forces of affinity function as analogous to organic forces. He understands these forces as substantial constituents of matter, but not as absolute quantities—the strength of an affinity can change depending on a third substance which may appear. Strong affinities may form traits much like the similarities between individual parents and siblings (Terrall, 2002, 217).
Terrall maintains that Maupertuis’s theory of the organisation of life and heredity is quite revolutionary in that his work moves the perspective of research away from Newtonian physics, and its preoccupation with internal structures and functions, towards visible traits and whole organisms, which he organised into families and populations. His examples suggest that the generation of life could be studied by scientific research: “So Vénus physique has come full circle from the suggestive gallantry of its opening lines to the naturalized physical pleasure motivating copulation, and from there on to the hypothetical instincts of the tiniest parts of organic matter” (Terrall, 2002, 223). I agree with Terrall’s evaluation of Maupertuis’s work being revolutionary, but not with her reasoning. In my opinion, Maupertuis is far from moving away from Newtonian physics. Rather, Maupertuis takes Newtonian gravity laws and other mechanical principles, and transfers them to the question of erotic desire between humans as material attraction between living organisms, thereby suggesting erotic desire as a causal mechanism for the generation of life.
I also agree with Terrall that Maupertuis turns against a conceptualisation of nature as a soulless machine and simple mechanism. He advances the concept of a dynamic nature, which takes its dynamics from its own power. In asserting the capacity of desire and memory to material elements, he “activates” nature. Although he places passion in opposition to reason, it remains open to scientific scrutiny. Following Maupertuis, desire and aversion are thus located on such a fundamental level of matter that a science of life, and of the organisation of life, cannot succeed if passion is ignored. This seems to be an important point to consider in its consequences for social history as well as the history of science. Here, the natural world of pleasure is causally linked to heterosexual reproduction in such a fundamental way that it lays the foundations for a science of life that is restricted to a heteronormative framework as the only legitimate one to study erotic desire and pleasure, relations and practices. However, this presents multiple problems: for example, how to understand human diversity and openness in the context of erotic desire, the pursuit of erotic pleasure, entering into erotic relations, and opting for certain erotic practices rather than others. It also causes problems in understanding the various cultural discourses and norms on contraception and non-reproductive erotic desire and pleasure, practices, and relations.
Mary Terrall (1996) localises Vénus physique between pornography and materialism as civilised eroticism, and as the “subversion of the authority of the church over moral matters, the accessibility of knowledge of nature through the evidence of the senses, and the symmetry of the male and female experience of pleasure” (1996, 228). Yet it was also a special, dynamic kind of materialism, in which active forces of relation played a crucial role, and chemical affinities and human desire were more important than mechanical features such as either form or movement: “In effect, Maupertuis took the ‘enlightened’ premise that sexual desire is natural, rather than threatening or dangerous, and turned it into the foundation of a theory and a model of scientific practise” (Terrall, 1996, 229). Terrall notes how, in the middle of the eighteenth century, a large amount of pornographic literature was published with a similar title. She describes Vénus physique as a transgression of genres, as a physical scientific approach to sexuality, a material approach to love, and as a physics of reproduction, which understands pleasure as the force behind the reproduction of the species.
It seems as if Maupertuis’s text does not leave any doubt about what the effect of erotic pleasure would be (reproduction) and, although Terrall notes this fact, she does not allow it to trouble her argument. The pursuit of erotic pleasure independent of the goal of reproduction is unthinkable, not only in Maupertuis’s text, but also in Terrall’s historical analysis of it. As she does not discuss the connection of erotic pleasure with the reproduction of the species, as made by Maupertuis in the historical text, she reconstructs this connection for the present time in an uncritical way and therefore also as nature’s intention. She thus “reproduces” the naturalisation of erotic pleasure as the heteronormative reproductive sexuality suggested by Maupertuis. My point is that here we can clearly see an academic narrative in the making. Yet, instead of an analysis of the epistemic moves that establish it, Terrall celebrates its revolutionary aspects and therefore takes part in the reproduction of an epistemology of ignorance (Sullivan & Tuana, 2007; Tuana, 2004). Here, there was the very real historical opportunity to acknowledge erotic desire and pleasure as something natural in its multiplicity, as a democratic plurality in the best sense of Enlightenment philosophy, and as something unpredictable in its outcomes and consequences. Instead, the ground was prepared to connect erotic pleasure to reproduction, not only as a possible relation—as one possible cause and consequence amongst others—but as a necessary effect intended by a wise nature that was personified and acknowledged as an (almost) godlike authority (Daston & Vidal, 2003). In this way, the research programme Maupertuis gave way to was not only to investigate the origin of génération, but also to reduce the erotic to a concept of sexuality that remained limited to the preservation of the species.
16.5 Conclusion
In Enlightenment science and culture, the discussion of erotic desires and pleasures, practices and relations, played a central role. Therefore, the concept of attraction between bodies in contemporary theories of chemical affinity was crucial. First, attraction has been described as an organic force, as a matter of choice and kinship. Ultimately, the results and duration of affinities were regarded as incalculable in the theories of affinity in chemistry in the eighteenth century (Ernst, 2015a, 2015b). In the eighteenth century, erotic attraction and affinity functioned as an explanatory principle for cultural and natural processes in the conjectural histories of civilisation, as well as in emerging theories of generation. In Système de la Nature, Pierre-Louis Moreau de Maupertuis linked theories of chemical affinity and contemporary ideas on heredity in animal breeding to a theory of human nature in which the search for erotic pleasure was no longer considered a sin, but the subtle cause for the generation of life. Nature was thus ascribed the role of an intentional force overseeing the reproduction and preservation of the species. With this analysis of Maupertuis’s theory of generation and theories of affinity in chemistry, I want to show that since the Enlightenment, questions about the forces involved in erotic desire, relations, pleasures, and practices were taken as explanans as well as explanandum in these theories. In Maupertuis’s account, desire is described as the crucial force of attraction between organic bodies.
Later, in the nineteenth century, erotic attraction came to be conceptualised as a natural mechanism of selection that could be conceptualised via laws of nature and calculated in advance—as in Charles Darwin’s theory of evolution.4 In his combination of “natural selection” and “sexual selection” as two causal mechanisms, Darwin (1896, 1898) constructed a natural law of erotic choice along Victorian ideals of beauty. Given his theory of the hereditary nature of secondary sexual characteristics, the erotic became not only a control mechanism for the development of populations, but also for traits of sex and gender in individual organisms (Ernst, 2004). In this way, in the course of the nineteenth century, theories of nature that had their roots in Enlightenment science provided arguments that could function to differentiate between “legitimate” and “illegitimate,” and between “natural” and “unnatural” erotic relations. In addition, some erotic practices became legitimised via the argument that they fulfilled an important function for the generation of new life or the reproduction of the species, whereas others—especially masturbation and same-sex practices, as well as erotic relations between humans of the same gender from different parts of the world or between the poor—were regarded as problematic.
In this chapter, I have briefly sketched a few of these narrative moves and discussed some of the consequences for the modern European conceptualisation of gender, race, and sexuality. Thereby, I aimed to show that the significance of the erotic, in connection with the development of categories of gender and race in the discourse of the emerging European natural sciences in the era of colonialism and gender segregation, is in need of systematic clarification. This is particularly the case if we want to better understand the often contradictory meanings of the “nature” and “culture” of erotic desires and pleasures, practices and relations, present in the life sciences and everyday culture today.
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Footnotes
1“l’attraction, une force par laquelle toutes les parties de la matière tendent ou pesent les unes vers les autres, en raison simple directe de leur masse, & en raison réciproque de leur distance” (Maupertuis 1756, 140).

 

2“Mais s’il a doué chacune des plus petites parties de la matière, chaque élément, de quelque propriété semblable à ce que nous appellons en nous desir, aversion, memoire; la formation de premiers individus ayant été miraculeuse, ceux qui leur ont succédé ne sont plus que les effets de ces propriétés. Les éléments propres pour chaque corps se trouvant dans les quantités suffissantes, & dans les distances d’où ils peuvent exercer leur action, viendront s’unir les uns aux autres pour réparer continuellement les pertes de l’Univers.” (Maupertuis 1756, 157–158).

 

3“Les éléments propres à former le foetus nagent dans les semences des animaux père & mère: mais chacun extrait de la partie semblable à celle qu'il doit former, conserve une espèce de souvenir de son ancienne situation; et l'ira reprendre toutes les fois qu'il le peurra, pour former dans le foetus la même partie.” (Maupertuis 1756, 158–159).

 

4For an analysis of the consequences of Darwin’s conceptualisation of variation and selection for modern eugenics and more recent theories of genetics (Subramaniam 2014).
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Abstract
The scandalous French materialist Julien Offray de La Mettrie (1709-51) is often said to have had close links to Émilie du Châtelet. This chapter looks at the supposed evidence, showing first of all that certain remarks in his writings have mistakenly been taken to be references to du Châtelet. The main discussion concerns a ‘Lettre critique’ addressed to her, published under La Mettrie’s name as an introduction to a new edition of his Histoire naturelle de l’âme in 1747. The attribution to La Mettrie is here questioned on the basis of a detailed study of the content and argument of the letter and his use of du Châtelet’s writings in the work itself.
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In many writings about the scandalous French materialist Julien Offray de La Mettrie (1709–51), we find references to a connection between him and Émilie Du Châtelet, even on occasion going as far as claims that they were lovers (Vartanian, 1960, 5). In this brief contribution, I would like to look at the evidence for the connection between them and, more importantly, at possible intellectual links. I shall discuss in particular the ‘Lettre critique’ addressed to Du Châtelet and published under his name as an introduction to an edition of his Histoire naturelle de l’âme which appeared apparently in 1747 with the false address ‘A Oxford, Aux dépends de l’Auteur’.
One of the problems when studying La Mettrie is the lack of information we have about much of his life, and the extreme paucity of any documents or letters. The most documented part of his career concerns his final years, at the court of Frederick II of Prussia; for his earlier life, we know mainly what he tells us in his own works or what is contained in the account of his life given in the Eloge read at the Berlin Academy after his death, and here a certain amount of prudence is required. However, thanks largely to the research conducted a long time ago now by Pierre Lemée, we know the main outline of his life (Lemée, 1954; Vartanian, 1960, 1–12; Thomson, 1981, 2–20; Wellman, 1992). We do know where he studied and practiced medicine, although Theo Verbeek’s investigations have cast doubt on the reality of his studies with the great Boerhaave, whose pupil he claimed to be and whose works he translated (Verbeek, 2017, 41–2).1 He did however spend about a year in Leiden before practicing medicine in his native Brittany, during which time he started to publish works on medicine and his translations from Boerhaave. He went to Paris in 1742, probably with the aim of making a name for himself in intellectual circles, and worked as military doctor for the Duke of Grammont and his regiment until the Duke’s death, when he was appointed to oversee the military hospitals in Flanders. He certainly spent a certain amount of time in Paris during the four years from 1742, until the scandal caused by his Histoire naturelle de l’âme in 1746, but how much time is difficult to ascertain; he was, for example, present at the siege of Freiburg in 1744. We know that he did frequent aristocratic and libertine circles, often with his friend the poet Baculard d’Arnaud or his fellow Breton Elie Fréron, later an outspoken enemy of the Philosophes. We have no proof that he might have met Du Châtelet during these years, as has been supposed, although there is a possible connection through La Mettrie’s protector Maupertius, who was, like La Mettrie, from Saint Malo. While therefore it is not impossible that they met, we must remain circumspect concerning a personal connection between La Mettrie and Du Châtelet.
So we need to turn to La Mettrie’s writings for evidence but, as always with this author, with a certain amount of prudence, given the doubt about several of the works attributed to him and his satirical bent which leads to difficulties of interpretation. He was, in addition, not above criticizing his own works as his ideas changed, but without avowing openly his authorship (Thomson, 2004). He certainly knew Du Châtelet’s Institutions de physique, as we shall see below, and in L’homme machine, when insisting on the importance of the study of nature rather than abstract theories, he uses her metaphor of taking up ‘le bâton de l’expérience’ (Vartanian, 1960, 152). Certain critics have used his writings to establish a strong connection between the two, notably Ursula Pia Jauch, who sees ‘surprising parallels’ between them (Jauch, 1998, 317).2 While it is difficult to deny that La Mettrie knew her publications, there is no evidence of any closer connection between them.
To begin with, there are two claims that can be immediately dismissed. Firstly, that he dedicated his work La Volupté to Du Châtelet. The work, whose early editions in 1746 and 1747 are called either La Volupté or L’école de la volupté, seems to have been reprinted several times in these years. Most versions of the work contain a dedication ‘A ma chère amie’, but a so-called ‘third edition’ of La Volupté at ‘Londres, 1747’, is attributed on the title page to ‘M. le chevalier de M**’ and dedicated to ‘Madame la Marquise de ****’. One can make two remarks about this. Firstly, this has all the hallmarks of a pirated edition, unconnected to La Mettrie himself, to cash in on an erotic work; calling it the third edition was a frequent practice of booksellers to make possible purchasers think that they were buying something different, and calling the author a ‘chevalier’ and the addressee a ‘marquise’ is probably part of the same sales technique. And secondly, even if La Mettrie was responsible for this edition, the identification of this ‘marquise’ with Du Châtelet is a pure supposition, with no justification.
The second claim concerns a supposed unflattering reference to her added in the 1750 edition of La Mettrie’s Anti-Sénèque (republished in posthumous editions of his philosophical works under the title Discours sur le Bonheur). Although Ursula Pia Jauch discusses this reference at some length, John Falvey, in his critical edition of the work, is much more circumspect. He devotes several pages to discussing the relationship between the two, and between La Mettrie’s work and Du Châtelet’s Discours sur le Bonheur, and he only proposes very tentatively to identify this reference as being to the latter. The passage is as follows: after praising Maupertuis’s Essai de philosophie morale, discussed earlier in the work, and insisting on its superiority to Fontenelle’s work on happiness, La Mettrie continues:Et qui ne sifflerait, à la vue d’un livre aussi bien fait, cette petite maîtresse ridicule, qui voulant opposer sa voix de spirituelle Caillette à tant de suffrages éclairés, montée sur les épaules de qui lui prête autre chose que sa plume, ne s’est élevée contre le premier homme du siècle, que parce que mettant apparemment le bonheur où souvent elle le trouve, elle l’aura cru aussi commun et, pour le dire en termes de mon art, aussi vulgivague qu’elle. (La Mettrie/Falvey, 1975, 234; La Mettrie/Thomson, 1996, 111).3



As Du Châtelet had recently died, it would have been particularly unpleasant to attack her in such a way, as Falvey points out. But in fact, La Mettrie is not attacking her. The person he is referring to, as I indicated in my edition of this work in 1996, is Madame Madeleine de Puisieux (1720–98), and the work is Les caractères, published under the name of ‘Madame de P****’ in 1750, which would account for the fact that La Mettrie added the remark in that year (La Mettrie, 1996, 197). She indeed compares Fontenelle’s Traité du Bonheur and Maupertuis’s Essai de philosophie morale, preferring the former: ‘Vous aimerez mieux la vie après avoir lu Fontenelle; après avoir lu Maupertuis vous voudriez presque être mort’ (Puisieux, 1750, 174).4 She mocks the latter’s definition of pleasure, his ‘moral arithmetic’ and calculation of pleasure and pain by their duration and intensity (Puisieux, 1750, 175–84). It is clear that it is this preference and the criticism of his patron that La Mettrie is attacking. At this time Mme de Puisieux was Denis Diderot’s lover, and Diderot was said to have contributed to, if not completely written, Les caractères,5 which is what La Mettrie is also referring to in the above quotation and not to Voltaire, as has been supposed. This reference raises therefore the question of the author’s relationship not so much to Émilie Du Châtelet as to Diderot, which has been discussed several times (Thomson, 1985; Vartanian, 1983). It seems probable that they knew each other, because, apart from other considerations, La Mettrie published works with Briasson, for whom Diderot had started working on the Encyclopédie; we do not, however, have any actual proof that La Mettrie ever met Diderot, with whom he conducted a dialogue in various of their writings during these years. We do know that Diderot did not meet Maupertuis until 1753. However, speculation on the meaning of this attack is beyond the scope of the present chapter.
Having cleared up these misunderstandings, we can now move on to the more interesting and problematic question, namely the ‘Lettre critique de Mr de La Mettrie sur L’Histoire naturelle de l’âme à Madame la Marquise du Chattelet’. La Mettrie’s first philosophical work, L’Histoire naturelle de l’âme, was published, anonymously like all his philosophical works, in 1745 with the false address ‘La Haye, Jean Néaulme’, but in fact published in a secret printing press in the centre of Paris, where the edition was seized by the police (Thomson, 1981, 9). The work, which was generally known to be by La Mettrie, was burned by order of the Paris Parlement in 1746, in company with Diderot’s Pensées philosophiques, briefly attributed to La Mettrie, after which he left France for the Netherlands. A ‘new’ and ‘carefully corrected’ edition of the work was published ‘A Oxford, Aux dépends de l’Auteur’ in 1747, with the addition of the Letter to Mme du Châtelet, which criticizes certain aspects of the work and seems to constitute a refutation of it. Before looking at the content of the letter, the question of its authorship needs to be raised. It is normally taken at its face value and assumed to be by La Mettrie, as a way of proclaiming his authorship of the whole work; Aram Vartanian takes it as evidence that the author changed his views between L’histoire naturelle de l’âme and L’homme machine (Vartanian, 1960, 43ff). We have, however, no proof that it was in fact by La Mettrie; a certain number of books long considered to be by this author, are not in fact by him, despite the persistent attribution (Thomson, 1987/2004).6 As I have already pointed out above, printers often cashed in on the success of scandalous works by bringing out their own unauthorized versions, often claiming that they were new and corrected editions—although here the errata indicated in the 1745 edition have all in fact been corrected. It is possible that La Mettrie might have wanted to produce another edition of the work, as the first printing was almost completely seized by the police who raided the printer; but apart from the correction of typing errors, there are no other changes made to the text, unlike the 1750 version published in his Œuvres philosophiques under the title Traité de l’âme, which underwent important revisions. The Letter itself, which is in a different typeface and indicates different printing practices from the rest of the volume, seems to be a late addition to the book; it is numbered separately, and the catchword at the end of the table of contents shows that what was intended to follow directly was the work itself, not the Letter. Also, while in most of the copies the letter occupies 12 pages, there is apparently at least one copy in which it is 16 pages long (Stoddard, 1992, 430–31). This raises several unanswered questions about the printing of the Letter, as distinct from the preparation of the new edition of the work itself. There is also the fact that La Mettrie never refers to it or to the Letter, which he does not include in his 1750 edition. Voltaire owned this edition and wrote notes in the margins; on the title page he wrote: ‘cet ouvrage doit etre d’un jeune homme plein desprit et de science qui n’est pas mur’ (this work must be by a young man who is full of wit and science, but who is immature), which indicates that he did not know him at that moment, and so probably Du Châtelet did not know him either. He also writes, concerning the Letter: ‘cette lettre n’est point de la métrie’ (this letter is certainly not by La Mettrie), which may indicate that he knew who the true author was (Voltaire, 2012, 168–70).7

As for the content, it is true that in L’homme machine La Mettrie does criticize the fact that the author of ‘L’histoire naturelle de l’âme had revived ‘l’ancienne et inintelligible doctrine des formes substantielles’ (the ancient and unintelligible doctrine of substantial forms) (Vartanian, 1960, 189), also mocked by the author of the Letter, who refers to ‘je ne sais quelle forme substantielle active’ (I know not what active substantial form) (La Mettrie, 1747, ‘Lettre’ 4).8 However, much of the Letter’s other criticism—in particular the insistence that the work is incoherent, confused and superficial and that the author had not reflected sufficiently on, or even understood, the questions studied—is not at all the type of criticism La Mettrie addressed to himself, as he wanted to be taken seriously as an author. But it was typical of the criticism made by his many enemies. I therefore propose to study this text and its arguments with an open mind, without assuming who the author is or anything about that author’s relationship to Du Châtelet. In order to do this, we first need to go back to La Mettrie’s argument in the work it refers to.
L’histoire naturelle de l’âme is the author’s first attempt at providing an explication of humans, including their intellectual functions, by means of matter alone, without an immaterial and immortal soul. The work begins by discussing the nature of matter and its properties, concluding that organized matter, which is the only observable form of matter, is sensitive. Here he draws on a variety of metaphysical traditions to show that matter possesses motive force and therefore sensitivity, and finally that it can account for thought. Retaining the model of three souls, vegetative, animal and intellectual, he spends most of the work discussing the functioning of the material animal soul, composed of a subtle form of matter, to conclude that it can account for all of human faculties. While rejecting the Cartesian definition of matter and the theory of animal-machines, he follows an essentially Cartesian model of brain functioning, taking many of the developments from his ‘master’ Boerhaave; but he also insists on Lockean sensationalism, concluding with the claim that all our ideas come from our senses. The philosophical discussion and the formal layout of the work are emphasized by the title La Mettrie gave the text when he reorganized and partly rewrote it for inclusion in his philosophical works in 1750, Traité de l’âme. In La Mettrie’s most famous work, L’homme machine, published only two years later in late 1747, he further develops his claim concerning humans, but in a much freer and unstructured way; he now abandons any claim to the existence of a soul, material or otherwise, and attempts to explain human functioning and intelligence by an emergentist claim that a particular organisation of matter in the brain can account for thought. He no longer attempts any theoretical discussion of the nature of matter and instead of using metaphysical systems, which he dismisses at the beginning of the work, bases his argument on a large number of physiological details and experiments demonstrating that matter is sentient. He emphasizes that humans are simply better organized animals, as is shown by comparative anatomy. The title of the work, and the claim that he was simply developing the Cartesian notion of animal-machines by claiming that humans also are animals, was calculated to shock, but should not be taken seriously. There is no mechanistic explanation of humans (in fact very little anatomical detail concerning the functioning of humans at all) and no clear description of how the brain works (Thomson, 1988).
This is not the place to go into a discussion of L’homme machine, as the work most relevant for the author’s relationship to Du Châtelet is the previous book, L’histoire naturelle de l’âme. It has been studied in detail by Theo Verbeek in his critical edition, in which he demonstrates the many borrowings from various medical and other treatises, in particular of course Boerhaave, several of whose works La Mettrie had translated (Verbeek, 1988). One of the borrowings is from Du Châtelet’s Institutions de physique (Inst1740). As Verbeek shows, Chaps. 3–5 of La Mettrie’s work, which concern respectively matter seen as extension (the Cartesian hypothesis), the properties of matter which depend on extension, and the motive power of matter, draw on a certain number of arguments and formulations from Châtelet’s Institutions, in particular the discussion in Chaps. VII and VIII (Verbeek, 1988, II, 58–64).9 The essential point for La Mettrie is to reject the Cartesian understanding of matter as passive and consisting in extension, and to show instead that matter contains within it motive force: as he concludes at the end of Chap. 5: ‘il est assez évident que la matière contient cette force motrice qui l’anime, & qui est la cause immédiate de toutes les loix du movement.’ (La Mettrie, 1745, 29).10 To demonstrate this, he copies ideas and formulations from Du Châtelet’s Institutions, but combines them with other elements, such as references to classical philosophy, which fact accounts for the certain amount of obscurity and confusion to be found in his exposition. He also of course denies the existence of any prime mover, that is a divinity, which he calls an ‘être de raison’. La Mettrie is therefore pushing her work in the direction of ‘Spinosism’ (Verbeek, 1988, II, 64). Verbeek also argues that the purpose of the ‘Lettre critique’ (which he believes to be by La Mettrie), far from being a refutation, is to bring out the close links between his work and that of Du Châtelet. One may however ask why La Mettrie should do that, and why in such a way; why he should indicate his authorship of this Letter, as none of his philosophical works were published under his name; and why, when he made changes to his work in 1750, he did not change any of the things criticized in the ‘Lettre critique’ or use the Letter in any way. This also does not explain why the Letter also includes a criticism of La Mettrie’s claim that because the nerves originate in different parts of the brain, the thinking substance or soul is extended, and of the assimilation of the reasonable soul to the sensitive animal soul (La Mettrie, 1747, ‘Letter’ 8–10); La Mettrie linked this affirmation to his earlier comparison of the soul with ‘le timbre dans la montre’ (the gong in a watch) which, Voltaire noted on his copy, had been taken from himself (Voltaire, 2012, 69).11

We can now turn to this letter and examine exactly what it says and its implications. The author begins by denouncing the work’s ‘absurdities’ and irreligion. After referring to Leibniz’s monads, explained by Mme Du Châtelet, the author praises her for not following Leibniz into a discussion of their perception. This shows clearly that the main criticism of the Letter is directed against the claim that matter can possess the capacity to feel, which is the subject of the discussion that follows immediately. Firstly, the claim that matter possesses motive force, or the capacity to move itself, is countered by the claim that instead this power must have been given it by God. The author of the Letter then refers to the fact that La Mettrie has taken over the idea of matter expounded by Émilie Du Châtelet, but has gone further by claiming that the motive force she recognizes in matter produces feeling, which itself can lead to ‘discernment’. This leads on to the reminder that Wolff had rejected the Leibnizian attribution of perception to the monads. It should be mentioned here that at the beginning of Chap. 6 of L’histoire naturelle de l’âme, on the sensitive faculty of matter, La Mettrie claims that philosophers have always recognized in matter the faculty of feeling, referring in a footnote to Leibniz and Rohault. The Letter at this point, as at the outset, therefore seems to be attempting to distance Du Châtelet herself from any claim that matter might be inherently sensitive, and hence perhaps intelligent. The author then moves on to a criticism of the Scholastics and their doctrine of substantial forms, which La Mettrie has revived; but he has gone further and has introduced the principle of the ether or fire, in order to explain the formation of feeling and perceiving bodies. There is a reference here to Emile Du Châtelet’s Dissertation on fire, as well as that of François Quesnay, a point to which I shall return below. The final points criticized in the Letter concern La Mettrie’s claim that as the nerves end in different parts of the brain, the soul must therefore be extended and material; and the reduction of the human reasoning soul to that of the material animal soul. And for good measure the final stories in order to prove that our ideas come from sensation are said to prove nothing at all. The general conclusion is that the work is absurd, confused, incoherent, but also dangerous.
The Letter does indeed, as Verbeek writes, bring out the way that La Mettrie had used Du Châtelet’s Institutions, but at the same time it attempts to distance her from the dangerous conclusions he had gone on to draw, and insists that she herself had adopted Wolff’s less religiously suspect version of Leibniz’s philosophy. One might therefore see the Letter as countering the way La Mettrie draws out atheistic implications of the Leibnizian conception of matter and its motive force, implications which many people had seen in the philosophy of Leibniz. For example, a long article on the Essais de Théodicée published in the Journal de Trévoux in February 1737, while praising the author in many ways, and comparing him favourably to Bayle, claims that his optimism ‘n’est qu’un matérialisme déguisé, un Spinosisme spirituel dont toute la théorie de cet Auteur est par vingt endroits plus que suspect’; his monads are ‘toutes Stratoniciennes, et Spinosistes par conséquent’ (Trévoux, 1737, 208–9).12 Such an interpretation squares with La Mettrie’s use of Leibnizian philosophy as expounded by Émilie Du Châtelet.
I would also like to look more closely at the reference to François Quesnay in this letter, which links closely his ‘Traité du feu’, published in his Essai physique sur l’œconomie animale, to Du Châtelet’s Dissertation sur la nature et la propagation du feu. This is what the Letter indicates concerning La Mettrie’s explanation of the formation of bodies:[…] il ne donne d’autre principe que l’Ether, ou le feu, pour expliquer la formation de tous les corps. C’est comme cause directrice, intelligence, qu’il fait jouer le plus grand rôle à cet Elément. Vous qui connaissez si bien, Madame, toute l’énergie des propriétés du feu, sur lequel vous avez donné un mémoire mieux écrit qu’on n’a fait jusqu’à présent en pareil genre, & qui méritait d’être couronné par les mains de la philosophie et des grâces, vous conviendrez avec M. Quesnay que le feu n’agit que comme cause matérielle purement instrumentale: mais en même tems ne serez-vous pas bien surprise de voir que notre Auteur, qui cite ce grand Théoricien, ait si mal examiné ses sentiments, comme vous en pourrez juger en lisant son Traité du feu dans le premier volume de son Economie animale. (La Mettrie, 1747, ‘Lettre’, 7–8).13



The reference here is to a passage at the beginning of Chap. 8 of L’histoire naturelle de l’âme, concerning the vegetative soul, where the author mentions François Quesnay’s Traité du feu, in which ‘l’Ether subtilement rallumé, joue le premier role dans la formation des corps’ (Ether, subtly rekindled, plays the foremost role in the formation of bodies) (La Mettrie, 1745, 44). But La Mettrie does not develop this at all, or say any more about Quesnay; instead, he moves immediately on to quote the long passage found in Guillaume Lamy’s Discours anatomiques (and included in the Traité des trois imposteurs) concerning the ether or soul of the world (Thomson, 1992). As Theo Verbeek remarks, Quesnay therefore plays no significant role in this work. La Mettrie had long been interested in the question of fire. It was the first of the four elements treated in his articles taken from Boerhaave published in Desfontaines’s Observations sur les écrits modernes; the short article on fire, published in 1737, gives a summary of Boerhaave’s views (Desfontaines, 1737).14 When he developed this essay to include it in his Abrégé of Boerhaave’s chemical theory, published in 1741, he added, amongst other things, a reference to Quesnay’s treatise on fire, giving the precise pages in which it is to be found in the Essai physique sur l’œconomie animale, adding ‘tout ce qu’il nous donne comme de lui est tiré mot pour mot de Monsieur Boerhaave, comme les connoisseurs peuvent en juger, s’ils daignent faire la comparaison d’un Physicien de Saint-Côme avec ce grand Philosophe’ (Boerhave, 1741, 47–8).15

It is therefore worth investigating further the 1745 reference to Quesnay, which is highlighted in the Letter, and the connections between La Mettrie and Quesnay, who is mentioned in several of the former’s writings. The first thing to notice is that in the 1745 edition of Histoire naturelle de l’âme, La Mettrie indicates that Quesnay is about to publish a long commentary on the doctrine of the Ancients on heat. This commentary appeared in fact in the new edition of Quesnay’s Œconomie animale in 1747, in which the discussion of fire is developed at great length, and in which Quesnay takes care to indicate that this study demonstrates the existence of a ‘supreme intelligence’ (Quesnay, 1747). La Mettrie’s sentence is not corrected in the 1747 edition of the Histoire naturelle de l’âme, whereas in the Traité de l’âme in 1750, he changes the phrase to: ‘il a paru un commentaire’ (a commentary has appeared). What makes this significant is the fact that in the ‘Letter’ quoted above, what is mentioned is the first volume of Quesnay’s Œconomie animale, in other words the 1747 edition, very different from the brief 1736 treatise. This discrepancy between the ‘Letter’ and the work, and between this edition of the work and La Mettrie’s later correction, casts further doubts on who was responsible for this publication. The 1745 remark also indicates that La Mettrie was at least well informed about Quesnay and possibly in contact with him; but of course the latter’s forthcoming work may have been common knowledge in intellectual and medical circles in Paris.
François Quesnay, who is now mainly known for his economic thought as a Physiocrat, in fact trained as a surgeon, finally becoming doctor to the King and to Madame de Pompadour and being ennobled. Early in his career he wrote several medical works as well as pamphlets and books defending the surgeons in their long-running dispute with the medical doctors.16 There are several possible connections with La Mettrie including the fact that they were both publishing physiological articles in Desfontaines’s Observations sur les écrits modernes at the same time in the 1730s. Despite this connection, in the dispute between the surgeons and the medical faculty, La Mettrie came down, although sometimes ambiguously, on the side of the medical doctors; he was, however, like Quesnay, extremely hostile to Astruc, whom he attacks in several places. As we have seen, also, after mockingly quoting a passage from Quesnay’s discussion of fire in his 1737 article, without naming the author, he not only adds the reference to Quesnay in his edition of Boerhaave’s Abrégé de la théorie chimique (Desfontaines, 1737, 144–45; Boerhaave, 1741, 18) but also accuses Quesnay of plagiarism, adding a sneer about the fact that he is a surgeon, not a medical doctor (a ‘physicien de Saint-Côme’). Quesnay himself seems to accept the plagiarism accusation in the 1747 edition of the work, where he writes: ‘je m’étois contenté de recueillir les faits répandus dans les livres de ceux qui ont écrit le plus sçavamment du feu’ (I simply collected the facts found in the works of those who have written most knowledgably about fire) (Quesnay, 1747, I, 37). La Mettrie’s hostility and repeated accusations of plagiarism contrast with the praise accorded Quesnay in 1745, as we have seen above; this praise is linked to an interpretation of Quesnay’s Traité du feu which sees it as adding support to La Mettrie’s materialism. Might this have been a way of harming Quesnay by implying that his work was irreligious? Whatever the case, the reference to this work in the ‘Letter’ seems, again, to have the aim of distancing Quesnay, together with Du Châtelet, from such an unwelcome interpretation; it also shows a certain amount of bad faith, inasmuch as the much longer version of Quesnay’s views on fire and the ether which is referred to in the ‘Letter’ is very different in many ways from the version to which La Mettrie is referring. There is also the surprising fact that Quesnay is called ‘ce grand Théoricien’—which may of course be sarcastic, although the general tone of the reference to him here does not really seem to bear out such an interpretation.
In linking Quesnay’s and Du Châtelet’s theories of ether and fire, the author of the ‘Letter’ is referring to a prize competition of 1737 in which Du Châtelet’s essay was runner-up, and for which Quesnay’s treatise was probably also written. The praise for her essay is similar to that added by Quesnay in the 1747 edition of his work, in which there is a footnote referring the reader to ‘la sçavante Dissertation de Madame la Marquise du Chatellet sur le Feu, qui a concourru pour le prix proposé par l’Académie des Sciences en 1738’, followed a few pages later by a quotation from Voltaire’s Essay submitted for the same prize, not mentioned in the Letter (Quesnay, 1747, I, 55, 57).17 Her treatise came in generally for a lot of praise; in addition to an article by Voltaire in the Mercure de France (Voltaire, 1739), Desfontaines’s Observations sur les écrits modernes published an account of the competition and of the five printed entries (the 3 winners, together with those of Voltaire and Du Châtelet), in which extravagant praise is heaped on the latter (Desfontaines, 1739, 170). The fact that the author of the Letter chooses to refer to Du Châtelet’s Dissertation in connection with Quesnay’s is interesting, as La Mettrie does not refer to it in the work. The only reference he makes to it and to the competition comes in vol. II of Ouvrage de Pénélope, where he praises once again Boerhaave’s ‘Traité du feu’, adding ‘il a servi de baze à la plupart de ceux qu’on a faits depuis qu’il a paru. Madame la Marquise du Chatelet lui doit en partie cette flateuse couronne Académique, qu’elle a, non obtenuë mais meritée’ (La Mettrie, 1748, 284).18 The tone here contrasts markedly with that employed when mentioning Quesnay, and can perhaps be explained by the fact that this work was published in 1748 when its author was in Berlin, in the company of Voltaire. In her Dissertation, she does in fact refer to fire as ‘l’âme du monde & le souffle de vie répandu par le Créateur sur son ouvrage’ (the soul of the world and the breath of life spread by the Creator over all his work) (Diss1744, 48); as Bernard Joly has shown, she is following, unlike Voltaire, Boerhaave’s theory concerning fire, including this Stoic conception (Joly, 1995, 231–4; Joly, 2001), which is precisely the one adopted by La Mettrie. But La Mettrie does not mention this where one might have expected him to do so, in L’histoire naturelle de l’âme. In this work, by linking Quesnay’s reference to the ether to Guillaume Lamy’s passage, which was used in clearly irreligious contexts like the Traité des trois imposteurs, he is pulling this view of fire and the ether in a clearly irreligious direction. And far from rolling back from this position, he radicalizes his views further in L’homme machine where, however, he abandons discussion of matter as such in favour of physiological evidence concerning humans and animals. Was this a reaction to criticism, like that contained in the Letter, that he had misunderstood the philosophical arguments?
It is difficult to come to any clear conclusions after this survey. Firstly, there is no evidence of any personal connection between La Mettrie and Émilie Du Châtelet, despite there being circumstances which might have favoured them meeting. Secondly, though he clearly felt an affinity with her scientific approach and borrowed some of her expressions relating to it, nowhere in the writings that can be attributed to him with certainty before his arrival in Berlin does he mention her by name or her work. He does however use her Institutions in L’histoire naturelle de l’âme as a source for Leibnizian philosophy, which he believed could support arguments demonstrating the activity of matter. Note here, however, that at the beginning of L’homme machine, published in late 1747, he no longer seems to find Leibniz useful, as he writes that the monads represent an unintelligible philosophy which spiritualises matter instead of materialising the soul (Vartanian, 1960, 149).
As for the Letter addressed to her, I think we must be very circumspect before attributing it to La Mettrie. It is not impossible that he prepared a new printing of L’histoire naturelle de l’âme with the errata corrected, but not necessarily that he was responsible for what actually appeared with the new title page dated 1747 and the addition of the ‘Letter’. The ‘Letter’, while underscoring the fact that borrowings have been made from Du Châtelet’s Institutions, seems rather an attempt to distance her from the irreligious conclusions drawn from its philosophy, and also to distance Quesnay from the way La Mettrie tried to use his treatise on fire to draw irreligious conclusions. It is also in my opinion significant, firstly that the tone of the reference to Quesnay here is markedly different from those elsewhere in La Mettrie’s writings, where he missed no opportunity to accuse Quesnay of copying Boerhaave; and secondly that he never refers to Du Châtelet’s Dissertation on fire in connection with Quesnay’s as the Letter does. The most therefore that can be said is that in 1745 La Mettrie used, amongst other sources, aspects of Leibniz’s philosophy as interpreted by Émilie Du Châtelet, in order to develop an atheistic and materialistic argument concerning humans. He did not change this orientation, but later relied instead on physiological evidence to make his argument and distanced himself from his earlier method. The ‘Letter’ addressed to Mme Du Châtelet not only criticizes his work for its method and use of scholastic terminology, but above all accuses the author of confusion and lack of understanding. It is careful to deny the irreligious interpretation which La Mettrie had put on works by both Émilie Du Châtelet and François Quesnay, but at the same time, it includes the former’s Dissertation, which La Mettrie did not in fact mention. We are therefore left with a certain number of unanswered questions, including that concerning the identity of the author of the Letter. The only lesson to be drawn is the need for caution when attempting to draw any conclusions concerning La Mettrie’s relationship to Émilie Du Châtelet.
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Footnotes
1It is interesting to note that this is corroborated by a manuscript account of his life written by Maupertuis: ‘Il avoit étudié sous Boerhave, c’est à dire, il s’étoit trouvé à Leyden pendant que Boerhave y enseignoit’, Académie des sciences, Paris, consultable online: http://​www.​academie-sciences.​fr/​pdf/​dossiers/​Maupertuis/​Maupertuis_​pdf/​M8p1_​15.​pdf.

 

2Jauch’s discussion (Jauch, 1998, 317–27) is the basis for that of R. E. Hagengruber in Émilie du Châtelet between Leibniz and Newton (Hagengruber, 2011, 47–53).

 

3And who would not boo, on seeing such a well-made book, this ridiculous petite maîtresse who—wanting to speak up as a witty jabberer against so many enlightened voices, standing on the shoulders of the man who lends her something other than his pen—has only attacked the most eminent man of the century because, apparently situating happiness where she often finds it, she thought him as common, and, to put in the terms of my art, as vulgivagus as her.

 

4You will love life better after having read Fontenelle, after having read Maupertuis, you would almost rather be dead.

 

5Franco Venturi thinks it likely that Diderot wrote at least part of the work (Venturi, 1939, 137–41).

 

6The titles that can be excluded with certainty from the corpus of his works are L’homme plus que machine, Epître à Mlle A.C.P. ou la machine terrassée and Vénus métaphysique.

 

7These notes raise a certain number of problems, as if Voltaire knew who wrote the Letter, he should probably have known who wrote the work. As there is no indication as to the date of these notes, which may have been made at different times (for example, the second might have been written after he had met La Mettrie), it is difficult to solve this question. It is also perhaps significant that in Maupertuis’s manuscript account of La Mettrie’s life (see above, note 3), which refers to his works and emphasizes his inconsistency and lack of serious philosophical intentions, there is no mention of this Letter (Voltaire 2012).

 

8Notice the different formulation.

 

9La Mettrie does not indicate his source.

 

10It is quite obvious that matter contains this motive force which animates it and which is the immediate cause of all the laws of movement.

 

11See also, (Voltaire, 2012, 168), the phrase ‘qui fait ramper ce ver avec orgueil sur la surface de la terre’ (which makes this worm crawl with pride on the earth’s surface). See La Mettrie (La Mettrie, 1745, 58, 99), and the commentary in Verbeek (Verbeek, 1988, II, 57).

 

12… is only a disguised materialism, a spiritual Spinosism, of which this author’s whole theory is in twenty places more than suspect. … all Stratonician and therefore Spinosist.

 

13… he gives no other principle than Ether, or fire, to explain the formation of all bodies. He accords this element the most important role as directing cause or intelligence. You, Madam, who know so well all the energy of the properties of fire, on which you have provided a dissertation which is better written than anything similar up to now, and which deserved to be crowned at the hands of philosophy and the Graces, you will agree with M. Quesnay that fire only acts as a purely instrumental material cause. But at the same time, surely you will be surprised to see that our author, who quotes this great theoretician, has examined his opinions so badly, as you can judge by reading his Treatise on Fire in the first volume of his Animal Economy.

 

14Boerhaave’s ‘De igne’, in his chemical treatise, was considered to be the standard work on the subject.

 

15‘everything that he indicates as being by him is taken word for word from M. Boerhaave, as the learned can judge if they deign to compare a surgeon with that great philosopher’. La Mettrie makes the same accusation in Boerhaave (Boerhaave, 1748, 144) and in La Mettrie (La Mettrie, 1748, I, 288, 336).

 

16For example Quesnay, 1748.

 

17‘The learned Dissertation by Madame la Marquise du Chatellet on Fire, which competed for the prize offered by the Académie des Sciences in 1738’. Note that Voltaire expressed, in December 1738, the intention of adding to a new edition of Eléments de la philosophie de Newton, a summary of Boerhaave’s ideas on the four elements, which is precisely what La Mettrie had already done (Joly, 2001, 221–22).

 

18‘It has been the basis of most of those written since it appeared. Madame la Marquise du Chatelet owes it in part that flattering academic crown which she did not gain but deserved.’
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Abstract
This article discusses Du Châtelet’s challenging claim that entertaining illusions, especially illusions of being esteemed by posterity, is conducive to happiness. It does so by taking a contextualizing approach, contrasting her views with the views on illusions and happiness in Julien Offray de La Mettrie and Bernard de Fontenelle. I will argue for three claims: (1) Du Châtelet’s view that illusions are akin to perceptions that are favorable to us problematically generalizes La Mettrie’s insight that some acts of the imagination have a quasi-perceptual nature. (2) Du Châtelet’s comparison between self-related illusions and illusions in the theater is vulnerable to objection deriving from some distinctions that Fontenelle’s poetics draws between the role of illusions in the theater and the role of illusions in real life. (3) Examining Fontenelle’s analysis of detrimental effects of self-related illusions indicates several respects in which Du Châtelet has underestimated the ambivalent nature of illusions. The upshot of these considerations is that her challenge will have to be modified in substantial respects. In particular, the work of Fontenelle provides some clues as to how Du Châtelet’s “great machines” of happiness could be supplemented through strategies for regulating illusions that are detrimental for happiness.
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18.1 Du Châtelet’s Challenge
In her Discours sur le bonheur (1961), Émilie Du Châtelet emphasizes the function of illusions for a happy life. Her praise of the value of illusions goes beyond anything that can be found about the value of illusions in early modern French thought. Of course, it did not elude the French moralists that there is something pleasant about entertaining illusions. For instance, La Rochefoucauld observes that one would not have much pleasure if one did not flatter oneself (La Rochefoucauld, 2007, maxim 123), that one does a bad service to those whom one disillusions about themselves (La Rochefoucauld, 2007, maxim 92), and that those who are happy will never correct themselves (La Rochefoucauld, 2007, maxim 227). Still, these remarks cannot be read as implying an endorsement of the value of illusions for human life. On the contrary, his ideal of the “true” honnête homme involves the absence of illusions concerning one’s own faults (La Rochefoucauld, 2007, maxim 202). By contrast, although Du Châtelet is explicit that discarding prejudices is a precondition of living happily (PhilWrit2009, 352–353), she treats the capacity to maintain illusions as a necessary condition for happiness—which implies that she believes that illusions are not prejudices:“I say that to be happy one must be susceptible to illusion, and this scarcely needs to be proved; but, you will object, you have said that error is always harmful: is illusion not an error? No: although it is true that illusion does not make us see objects entirely as they are but as they must be in order for them to give us agreeable feelings, it only adjusts them to our nature. Such are optical illusions: now optics does not deceive us, although it does not allow us to see objects as they are, because it makes us see them in the manner necessary for them to be useful to us.” (PhilWrit2009, 354).1




Her choice of comparisons suggests that illusions (in contrast to prejudices) should not be understood as false judgements, but rather as modes of sensation that are beneficial for oneself. This reading is confirmed by the analogy she draws between self-related illusion and illusions in theatre: In the latter case, illusions are part of the pleasure that we experience while watching a play, even though we would not mistake the events on the stage to be events in reality (PhilWrit2009 354–355). In line with this thought, she defends the value of entertaining illusions concerning how much we will be esteemed by posterity, and she regards illusions as the foundation of our love of fame or the desire for the applause of future generations (PhilWrit2009 357–358). Du Châtelet holds that the desire for fame contributes to the happiness of society; moreover, she holds that thinking of the applause of posterity leads to a real happiness that derives from our hopes. As she claims, this happiness itself is not an illusion (PhilWrit2009 358).
This line of thought is certainly startling. But it raises two questions: (1) What is distinctive about Du Châtelet’s views? (2) How persuasive are they? In the present article, I will address both questions by taking a contextualizing approach. As Robert Mauzi has pointed out, Du Châtelet’s Discours belongs to the tradition of modern Epicureanism: “the issue of virtue there makes an appearance only from the Epicurean perspective of tranquility, and the necessary morality of our actions there is only considered as a warranty of inner peace and satisfaction with oneself” (Mauzi 1961, LXXXV). At the same time, Mauzi is clear that Du Châtelet does not simply replicate a view that is shared by other thinkers; rather, he holds that what makes her position distinctive is that she includes the passions in an Epicurean weighing of pleasures (Mauzi, 1961, LXXXVIII). Arguably, her treatment of illusions is also a significant modification of Epicurean ethics. In what follows, I will proceed in three steps. First, I will outline how the connection between esteem and happiness was analyzed in a central Epicurean text that was still widely read in the eighteenth century—Francois Bernier’s Abregé de la philosophie de Gassendi (second edition, 1684). As it turns out, Bernier provides strong reasons to believe that the desire for esteem is conducive to happiness only under the condition that one is realistic about one’s own personal qualities. Du Châtelet, however, is not the only thinker in early modern France to depart from this aspect of Epicurean ethics. Du Châtelet’s Epicurean assumption that “we have nothing to do in the world but to obtain for ourselves some agreeable sensations and feelings” (PhilWrit2009 349) is shared by Bernard de Fontenelle (1657–1757) and Julien Offray de La Mettrie (1709–1751). But unlike Bernier, Fontenelle and La Mettrie have some interesting things to say about how illusions could contribute to producing agreeable feelings. However, unlike Du Châtelet, Fontenelle and La Mettrie also analyze situations in which illusions, and especially esteem-related illusions, lead to unpleasant experiences. Taken together, these considerations show that Du Châtelet departs from the Epicurean view of the connection between esteem and happiness more radically than Fontenelle and La Mettrie. But for this very reason, she may also have overlooked some difficulties arising from esteem-related illusions that were diagnosed by Fontenelle and La Mettrie.
18.2 Happiness and Esteem: The Epicurean View
To set the stage, it will be useful to outline how the connection between esteem and happiness was understood in early modern Epicureanism. The basic idea is found in Gassendi’s Animadversiones in decimum librum Diogenis Laertii (1649), and it is spelled out in greater detail in Bernier’s Abregé. In his chapter about the constitutive role of pleasure for happiness, Gassendi points out that Epicurus’s and Cicero’s conceptions of what is honorable (honestum) converge in a significant respect:Cicero himself contends that what is honorable should be defined as what by itself can be lauded with right, even when all usefulness is disregarded and without any rewards and remunerations. Does not the fact that he says that what is honorable is such that it can be lauded imply a connotation that relates to those who praise, or to popular reputation, or the rumor of the multitude, which is exactly the definition of Epicurus that he opposes?” (Gassendi, 1649, 2: 1360; see Cicero, 2005, 2.14; for detailed discussion, see Blank, 2021).



This thought is taken up, almost verbatim, in Bernier’s chapter on happiness (Bernier, 1684, 7:148–149). As Bernier explains:Epicurus would agree that honorable people do not pursue any profit, nor any advantage such as money or other things of this kind, but not that they do not pursue any other good such as praise, glory, honor, reputation, recommendation, etc.” (Bernier, 1684, 7: 149).



Far from believing that the desire for esteem could be detrimental to the pursuit of virtue, Bernier maintains that this desire is both natural and conducive to virtue:It is certainly not without any reason that this desire is considered to be natural; for we become aware that it is dominant in children, and even in brutes, and that there is no-one, no matter how much he pretends to have an aversion for it, who would recognize that he loves it always, and that he could not, even if he wanted to, abandon this passion. It is also not without any reason that he makes so much of esteem, because one ordinarily presents it as the price for virtue, and because there is neither a political community nor a state that does not motivate its citizens for great actions through this hope. (Bernier, 1684, 7: 152–153).



Understanding the honorable as what is publicly praised implies that in different countries with different customs different things will be considered to the virtuous; still, Bernier argues that in all countries it is regarded to be a conceptual truth that what deserves esteem is what is considered to be useful for the community. This is why he believes that there are two kinds of pleasure for the sake of which honor is desired: “The first is this extreme joy that someone hopes to experience when his reputation is established among humans …” (Bernier, 1684, 7: 153). As Bernier points out, it is easy to find historical examples that show how much the desire for this experience triggers the striving for glory (Bernier, 1684, 7: 153–154). But this is not the only pleasure intrinsically connected with social esteem that has a motivating power:“The other kind of pleasure that stimulates humans to desire honor is this security that is so sweet to enjoy, and even more so as the one who lives in full and complete security sees himself to have the power to do whatever he likes to do and to enjoy the pleasures that are suitable for him, without any hindrance from others. After all, one easily believes that security is acquired through honor because either honor is bestowed due to virtue or due to positions and dignities that presuppose virtue; if it is due to virtue, it is certain that there is no contempt and that the honored person does not fall into a condition that is vulnerable to insults and disrespect: if it is due to positions and dignities, and consequently with a view to some good that one hopes for, or with a view to some evil that one fears, one ordinarily takes it to offer great and reliable assistance.” (Bernier, 1684, 7: 154–155).



According to this line of thought, being esteemed provides security, either because others trust in the virtuous qualities of the esteemed person, or because others expect some support from the esteemed person. Either way, being esteemed will be the source of pleasurable experiences deriving from a secure social standing.
Evidently, in both situations esteem provides a stable foundation for security because it is grounded in real qualities: either virtuous character traits, or the power to provide useful services for others. In this sense, the weighing of expected pleasures that motivates the desire for esteem is based upon something entirely non-illusory. Discussing the virtue of modesty, Bernier concedes that there can be a certain discrepancy between personal qualities and the honor due to political positions. But this discrepancy is justified only because it is publicly useful:[M]odesty does not hinder those who are in a position of dignity to preserve the honor that is owed to the position of dignity; because it is in the interest of the political community that those who are in leading positions are honored, due to the fear that, if contempt slides in, this would do an injustice to the government, and that preserving the honor of positions of dignity is not vanity but justice, as neglecting it does not seem to be personal modesty but an injury to the public. (Bernier, 1684, 7: 489).



In this sense, those who hold public offices have a duty to uphold the esteem in which they are held. At the same time, Bernier is clear that modesty requires being realistic about one’s own qualities:Now, if in a man of great merit ostentation diminishes the glory of the merits and obscures it much, how much must it be indecent and hateful in a man of no merit to be inflated so much by the opinion of himself, and to be become so insolent that in the end he does succeed in making himself admired? Vanity has the bad quality that it is not approved by anyone, and that it is hateful to everyone; whereas modesty has the good quality that it there is no-one for whom it is not agreeable and by whom it is not loved. (Bernier, 1684, 7: 488).



As Bernier explains, modesty involves an aversion to accepting unmerited or pretentious honor—that is, honor without personal achievements or honor that is not proportional to personal achievements; and what triggers this aversion is the wish “to avoid the dishonor that is caused by vanity” (Bernier, 1684, 7: 488–489). Being realistic about one’s own personal qualities thus is motivated by the striving for pleasure: Weighing expected pleasurable and unpleasurable experiences will tell us that being perceived as a vain person will lead to a loss of social esteem and, thereby, to a loss of the pleasurable experiences connected with esteem.
18.3 Fontenelle on Happiness and Illusions of Esteem
In Gassendi’s and Bernier’s conceptions of the connection between esteem and happiness, pleasure thus plays a central role; but it is a role that does not seem to make it possible to assign to esteem-related illusions—or for that matter, to illusions in general—any significant role in leading a happy life. Did Gassendi and Bernier overlook something important? May not illusions be one of the factors that have a very real influence on happiness? The early writings of Bernard de Fontenelle, who like Bernier was a habitué of Madame de la Sablière’s salon, may give some illuminating hints. Although in his early writings Fontenelle had not yet adopted the materialist analysis of the soul found in his later work (Downing, 2005; Mullet, 2011; cf. Fontenelle, 1825, 236), and although Fontenelle never adhered to any philosophical system, there are noticeably Epicurean themes in his early thought—especially in his leaning toward a hedonist ethics. However, as Jean Dagen puts it, when Fontenelle exploits the ideas of his predecessors such as the Epicureans, he does so only “to retain what withstands his critical examination without complaisance” (Dagen, 2003, 405). Arguably, Fontenelle’s treatment of the role illusions for happiness is one of the areas where his critical examination of traditional ideas leads to a significant modification of the Epicurean analysis of the sources of happiness.
Before going into Fontenelle’s essay Du Bonheur, it will be useful to draw attention to some aspects of other essays and dialogues that touch upon the issue of illusions and happiness. Like Du Châtelet, Fontenelle defends illusions in the theater. Thus, he pushes to an extreme the demand for an “exact verisimilitude of representation of an action” (Fontenelle, 1825, 353). In particular, he takes the idea of the unity of time to demand that the theatrical representation should take exactly as much time as the action represented (Fontenelle, 1825, 353). If the unity of time and place is violated, he claims, the spectator will “easily recognize the illusion, and all the charm will vanish” (Fontenelle, 1825, 353–354). However, unlike Du Châtelet he is clear that the illusions experienced in the theater work quite differently from illusions in real life:“It is certain that in the theater the representation has almost the same effect as reality; but still it does not give it entirely: no matter how much one may be taken away by the force of the performance, no matter how strong the rule may be that the senses and the imagination take over reason, at the back of one’s mind there is always some unfathomable idea of the falseness of what one sees. This idea, even though feeble and folded up, suffices to diminish the pain of seeing the suffering of someone whom one loves, and to reduce this pain to the degree where it begins to change itself into pleasure.” (Fontenelle, 1825, 334–335).



As he explains, this pleasure results from a “mixture of feelings”—experiencing sadness about the misfortune of a hero for whom one has sympathies, and at the same time knowing that it is a fiction that derives from an “inner reflection” (Fontenelle, 1825, 335). This distinguishes illusions in the theater from illusions in real life.
As to the role of illusions in real life, Fontenelle’s earliest texts explore conflicting intuitions. In the Nouveaux dialogues des morts (1683), the question of the illusory nature of fame is discussed in an imaginary dialogue between Lucretia, who committed suicide to protect her honor, and Barbe Plomberge, one of the lovers of Emperor Charles V., who agreed to act as the mother of an illegitimate son of one of Charles’s sisters (on the latter story, see Bayle, 1741, 408). In the dialogue, Plomberge is characterized as someone who does not strive for public esteem: “Didn’t you hear that it is said that, whatever merit a person has, she should place herself even above this merit through the low esteem in which she holds it …?” (Fontenelle, 1825, 54). Lucretia is astonished: “you do not care at all about reputation” (Fontenelle, 1825, 55). In response, Plomberge turns against Lucretia: “There have been people that have been in some way hurt by your excess of striving for fame; they have done everything they could not to give you as much credit for your death as it would have deserved” (Fontenelle, 1825, 56). As she suggests, “does it not belong to a great soul to despise the chimera of fame?” (Fontenelle, 1825, 57). Lucretius objects that “this chimera is the most powerful in the world; it is the soul of everything; one prefers it over anything else; and have a look how it populated the Champs-Élysées” (Fontenelle, 1825, 57). Lucretia explains that, for the very reason that the desire for fame is grounded only on imagination, it is much more powerful than reason (Fontenelle, 1825, 58). She admits that it was not the sense of duty but the desire of making a name for herself that led to her decision to commit suicide (Fontenelle, 1825, 58). But as she notes, the desire for fame leads to the same actions that would have to be performed out of a sense of duty: “all the great actions that must be made by humans turn out to be carried out; after all, the order that nature wanted to establish in the universe always takes its due course, which means that what nature did not obtain from our reason, she obtains from our folly” (Fontenelle, 1825, 58).
Likewise, in an imaginary dialogue between Montaigne and Socrates, the illusory nature of fame with posterity is discussed. The point is not that the hope of being esteemed by posterity itself is illusory—on the contrary, Fontenelle presents a surprising argument in favor of the realistic nature of this aspiration. Rather, the point is that, even if it may be realistic to aspire for fame with posterity, nothing can be gained for one’s self-esteem from this expectation. The issue is introduced in the context of a debate about the prospects for great intellectual achievements in the future. The figure of Montaigne is skeptical—as he puts it, humans “are like birds that let themselves be caught in the same nets that were used for catching thousands of birds of the same species” (Fontenelle, 1825, 52). Socrates, by contrast, takes it to be implausible to assume that nature should be incapable of bringing forth great minds anymore—after all, nature has not exhausted itself in all other biological species (Fontenelle, 1825, 54). As Socrates argues, it is only the distance in time that leads to inflated esteem for the merits of the ancients: “One elevates the ancients only to derogate contemporaries. As long as we live, we esteem our ancestors more than they merit; and likewise, our posterity esteems us more than we merit; but our ancestors, we and our posterity, all of this is quite equal …” (Fontenelle, 1825, 55). This consideration is taken up in the Digression sur les anciens et les modernes (1688), where Fontenelle takes the preference for antiquity to be an expression of prejudice and argues for the necessity of practicing a form of literary criticism that exposes the faults of ancient authors no less than those of modern authors (Fontenelle, 1825, 242–244). This attitude is grounded upon the assumption that nature has distributed her gifts—such as happiness, talents, the advantages and disadvantages of different positions in life, the easiness and difficulty of intellectual endeavors—almost equally (Fontenelle, 1825, 251):Due to these compensations, we can hope that we are admired excessively in centuries to come, to recompense us for the little consideration that was given to us in our century. The future will strenuously try to find in our works beauties that we did not pretend to have put there … In this way, it is the same prejudice that lowers us in one time, only to exalt us in another time, and it is in this way that one is first its victim and then its goddess; a rather pleasant game when one regards it with indifferent eyes. (Fontenelle, 1825, 251).



Fontenelle therefore conjectures: “If the great men of this century had charitable sentiments for posterity, they would advise it not to admire them too much and always to strive at least to equal them” (Fontenelle, 1825, 253). And he adds the caveat that “it is not certain that posterity will put the two or three thousand years that one day it will have between them and us to our credit” (Fontenelle, 1825, 254)—at least, this will not be the case if reason perfects itself. In this case, “we only lose by admiring the ancients, without ever being admired for the same quality. Which would be a little regrettable” (Fontenelle, 1825, 254).
A similarly ambiguous treatment of illusions can be found in the Jugement de Pluton (1684)—an imaginary conversation between the dead and the Lord of Hell, who is to pass judgement over controversial matters—where at one place the virginity of Queen Elizabeth I of England is debated. A recently deceased society lady argues:Elizabeth did not find anything more beautiful than to form plans, to make preparations, and not to carry out anything … And do we not owe to her this admirable maxim: ‘What one receives is always worth less than it was worth when one was only hoping for it; and things do not pass from our imagination to reality without any loss.’” (Fontenelle, 1825, 107).



Another figure in the dialogue takes a pessimistic stance according to which nature has provided humans with few occasions for happiness, which is why entertaining illusions cannot help (Fontenelle, 1825, 107). The figure of a “fat Dutchman” subsequently offers an alternative to both views: “You are crazy … if you complain about the natural condition of humans … It is the simple and common pleasures that are the sweetest. Do you know how much Elizabeth was flattered about this expression in the Dutch manner that I used to praise her?” (Fontenelle, 1825, 108). In response, Pluton confesses his confusion:I don’t understand anything of Elizabeth’s character. Elizabeth wants nothing but preparations and hopes; and then, here we have Elizabeth who shares the most solid tastes with the Dutchman … One says that pleasures are in the imagination; one says that they are not there; one says that one must search for refined and chimerical pleasures; one says that the most simple and common pleasures are the best? Who rescues me from this perplexity?” (Fontenelle, 1825, 108).



None of the figures of the dialogue steps up with a helpful suggestion, and the first part of the dialogue ends with a literary witticism Pluton decrees that the figures that have already appeared together in Fontenelle’s book are not allowed ever to appear together in one and the same book (Fontenelle, 1825, 109).
Fontenelle works his way toward a solution to this impasse in his essay Du Bonheur, probably written in the late 1680s or sometime during the 1690s, and first published together with other early pieces in 1724 (on matters of chronology, see Adkins, 2000, 445, note 32). A central theme of this short text is the detrimental role that our imagination plays in making us unhappy. Still, it seems to be an oversimplification when Mauzi suggests that for Fontenelle we are only unhappy because we love to be unhappy (Mauzi, 1960, 225). This does not seem to be an adequate reading. To be sure, Fontenelle notes that “[o]ften it seems as if we love our unhappy work, and that we please ourselves in it” (Fontenelle, 1825, 281). However, according to Fontenelle, our happiness is to a high degree dependent on circumstances; and even were circumstances not too unfavorable, most persons are driven by blind impulses toward things that they understand only confusedly (Fontenelle, 1825, 279). As he puts it, these persons are “absolutely at the mercy of chance” (Fontenelle, 1825, 279).
Still, Fontenelle holds that there are persons whose happiness is not only a result of chance: “We have some influence on our happiness, but this is only through our ways of thinking …” (Fontenelle, 1825, 279). In his view, philosophy speaks to those who can change their ways of thinking:“It is true that through the favor of nature they are already quite happy, and that the assistance of philosophy does not seem very necessary for them; but … when it comes to happiness, it does not fall upon us to neglect anything. Thus, let us listen to philosophy, which preaches in the desert to a small group of hearers that it has chosen because they already knew a good part of what it can teach them.” (Fontenelle, 1825, 280).



With a view to this potential audience, Fontenelle believes that philosophy could help to “chase away all imaginary evils,” that is those “that take their origin in some false, or at least problematic, way of thinking” (Fontenelle, 1825, 281). Gregory Matthew Adkins has recently described Fontenelle’s strategy as follows:[T]hrough contemplation it is possible to distinguish between what we imagine to be misfortune or what we imagine deserves our desires and passions, which, however, are not real at all, and what truly deserves our attention. Fontenelle’s prose sounds somewhat muddled at this point. Essentially, however, he is arguing that people often imagine things to be worse than they are, or they fail to recognize the good they have, always desiring what are perceived as greater and better goods … (Adkins, 2000, 446).



To be sure, Adkins is right that the way in which Fontenelle develops his plan is somewhat opaque. However, it is not opaque to such an extent as to become unintelligible. And if one examines the detail of his argument, it will become clear that Fontenelle may have something subtler in mind, even if he certainly would have agreed with everything that Adkins says.
Two concrete examples of acts of self-related imagination that Fontenelle gives may be instructive here: (1) Some persons take themselves to be inconsolable about the passing away of friends. Fontenelle concedes that this thought may itself offer some consolation since we thereby ascribe to ourselves good character traits such as tenderness and fidelity. In this sense, it is an imagination that enhances self-esteem. But Fontenelle points out that there can be no advantage in being afflicted forever. Moreover, he argues that this attitude involves an error concerning our psychological possibilities: It just goes beyond our powers to mourn incessantly, and in this case, it is exactly our weakness that brings relief with it (Fontenelle, 1825, 282–283). Evidently, these observations indicate situations in which reflecting critically on a problematic way of thinking about ourselves is an adequate strategy for liberating oneself from self-related illusions that are detrimental to happiness.
(2) As Fontenelle notes, we sometimes aggravate real evils by taking them to be injustices to ourselves. “Even with respect to real circumstances of the evils that we experience, we take pleasure in giving them value for ourselves, in presenting them to ourselves as if we demand justification from a judge for an injury that has been done to us” (Fontenelle, 1825, 283). As Fontenelle points out, this attitude has the detrimental effect that we develop a kind of “complacency” (complaisance) with respect to our suffering. Fontenelle’s idea seems to be that representing our suffering as an injustice confirms the view that our good personal qualities deserve more happiness. This conjecture is confirmed a little later in the text, where Fontenelle remarks that “[w]e ordinarily regard the goods that nature or fortune give to us as debts that they pay us, and consequently, we receive them with a kind of indifference …” (Fontenelle, 1825, 286). Thereby, Fontenelle draws attention to how profoundly our self-esteem shapes the way in which we experience favorable and unfavorable events: If we entertain high self-esteem, then we regard favorable events as something that we deserve and unfavorable events as something that does an injustice to us. High self-esteem thus diminishes the pleasure that we experience from favorable events and increases the distress that we experience from unfavorable events. As Fontenelle explains, this attitude is the result of the illusion that happiness is quite common—an illusion in part maintained by misguided practices of mutual esteem: “Everyone shines with false brilliance in the eyes of someone else; everyone is envied, while he is himself envious …” (Fontenelle, 1825, 286). Entertaining the unrealistic view that happiness is the common state of humans, Fontenelle points out, leads us to reject consolation since persons who try to console us appear to be indifferent to our suffering (Fontenelle, 1825, 283). Fontenelle recommends a different attitude toward oneself: “Those who cannot doubt that they always have a sane view of everything are incurable; it is quite just that a lower opinion of oneself has sometimes its recompense” (Fontenelle, 1825, 284). High self-esteem thus can be itself a source of suffering when things do not go as one believes that one deserves, while lower-esteem can be conducive to happiness because it facilitates accepting consolation for misfortunes; and lower self-esteem facilitates insight into the illusions concerning happiness as the normal state of humans.
The outcome of Fontenelle’s considerations is that the value of self-related illusions for happiness should not be entirely denied, but that there are better alternatives:“It is true that there are many people for whom hopes themselves are pleasures, and who know to enjoy only what they do not have. Let us keep for them their kind of possession that is so imperfect, so little tranquil, so agitated, because they cannot have another; it would be too cruel to take it away from them; but let us try, if it is possible, to direct ourselves toward the present, to what we have; and a good does not lose all its price because it has been conceded to us.” (Fontenelle, 1825, 287).



Here, the connection between happiness and sensibility comes to the fore. As Fontenelle understands it, happiness is “a state or a situation whose duration one wishes without change.” And it is exactly the permanent nature of this state that distinguishes happiness from pleasure, which he understands as an “agreeable sentiment, but short and transitory, and which can never be a state” (Fontenelle, 1825, 277). Thinking about the conditions for happiness, understood as a permanent state, leads Fontenelle to take sides with the view that, in the Jugement de Pluton, he had ascribed to the “fat Dutchman”: “one must return to simple pleasures, such as the tranquility of life, society, hunting, reading … [T]he vivacious pleasures take place in instants, and often instants that are fatal through an excess of vivacity, which does not leave anything to be enjoyed after them; whereas simple pleasures are usually of the length that one wants; and spoil nothing of what follows them” (Fontenelle, 1825, 289). In the Epicurean weighing of expected pleasures and disturbances small pleasures are thus far better than the pleasures that could be derived from self-related illusions.
18.4 La Mettrie on Happiness and Illusions of Esteem
A more enthusiastic portrayal of illusions as sources of pleasure can be found in La Mettrie. Yet even so, in La Mettrie this enthusiasm does not occur without some significant qualifications. Compared with Fontenelle, Epicurean ideas are certainly more prominent in La Mettrie, who had written a short exposition of Epicurus’s philosophy which mainly focused on natural philosophy. In several other writings one finds the idea that illusions, and especially esteem-related illusion, contribute to happiness because they contribute to pleasure (on the role of pleasure in La Mettrie's conception of happiness, see Barba, 1976; Wellman, 1992, 223–243; Wolfe, 2009). In his view, this is so because illusions have a quasi-perceptual nature. This idea is expressed in his École de la volupté in the context of a description of love:“There are moments … where the force of imagination represents an adored object so vivaciously to the mind that one believes to see and to be in its presence. What am I saying? One sees it, one talks to it, one touches it, one finds that one can sense it … It is in these lucky moments, my dear friend, that often illusion bestows greater goods upon me than reality itself.” ([La Mettrie] 1783, no pagination [“A ma chêre amie”]).



In the same work, La Mettrie is also clear that the kind of pleasure specific to humans essentially involves the cultivation of illusions—an idea that is developed in the following imaginary dialogue:[I]s not the fore-taste of pleasure worth the disgust that pleasure subsequently often carries with it? – But Céphise is content, as a lover she has one of the greatest masters in the art of pleasures. – Yes, certainly, the most useless efforts of a voluptuous man contribute more to the glory of love than the momentary pleasures of those species of animals that would sense nothing without the power and elasticity of their organs. Only the voluptuous man unites all illusions, only he enjoys all ideas, he calls them to his mind, he awakens those that please him according to the inclination of his imagination: not as if I would know how the imagination grinds its colors; but the image of pleasure that results appears to be pleasure itself. (La Mettrie1783, 44–45).



Here, the pleasure that derives from the anticipation of pleasure, even if this anticipation may be illusory, is placed in the context of the Epicurean idea of weighing expected pleasures. And La Mettrie’s provocative point is that even such a rational weighing of expected pleasures might speak in favor of entertaining illusions—even those illusions that will be followed by disappointment.
The question, of course, is why one should understand such experiences to be sensation-like. This is a question that is discussed in detail in La Mettrie’s Traité de l’âme. There, La Mettrie assimilates imagination and sensation in way akin to what can be found in Du Châtelet. What underlies this assimilation is his view that sensation cannot represent reality as it is. Here, La Mettrie adopts some of the standard arguments of Pyrrhonian skepticism that all purport to show that sensations depend on the constitution of our sense organs and, therefore, are incapable of providing access to the qualities that physical things really have (La Mettrie, 1996, 60–61; for a critical edition of this work, see La Mettrie, 1988). Nevertheless, he holds that there is a meaningful distinction between sensation and sense-deception: In normal cases, but not in the case of sense-deception, the senses cause behavior that is conducive to our well-being. La Mettrie holds that sensation is shaped by our nature and also accommodated to it:Thus, sensations do not at all represent things as they really are in themselves, since they depend entirely on the parts of the body which open the path for them. But do they therefore deceive us? No, of course not, whatever one may say, as they were given to us more to conserve our machine than to acquire knowledge. (La Mettrie, 1996, 61).



This view of the function of sensation is significant for La Mettrie’s interpretation of illusion because he holds that, in some cases, acts of the imagination can be of the same quality as sensations: “[I]n those who are dreaming or in delirium, imagination produces true sensations; which proves clearly that it is no different in nature and in its effect on the sensorium, even though the multiplication of ideas and the rapidity with which they follow one another weaken the former ideas the brain has retained” (La Mettrie, 1996, 69). As he explains, “a true imagination represents objects in their natural state, while in false imagination the soul sees them as other than they are. Sometimes it recognizes this illusion and then it is only vertigo …” (La Mettrie, 1996, 69). Of course, putting things this way is perplexing if one keeps in mind that La Mettrie denies that sensations can ever be true in the sense of representing things as they are. La Mettrie takes this concern into account when he gives the following characterization of “true delirium”: “Sometimes the soul participates in the general error of all the internal and external senses, and believes that objects really resemble the phantoms produced in the imagination, and then it is true delirium” (La Mettrie, 1996, 69). Accordingly, true imagination could be described as a state that is qualitatively like sensation, while false imagination could be described as a state that differs from how we usually perceive things. And it is experiences of the former kind that makes some instances of imagination akin to sensation.
La Mettrie also analyses dreaming and some states of delirium in quasi-perceptual terms. Only dreamless sleep, in his view, is an entirely sensation-less state: “In perfect sleep, the sensitive soul is as it were annihilated, because all powers of being awake that give sensations to it are entirely intercepted in this state of compression of the brain” (La Mettrie, 1988, 132). By contrast, dreaming is analyzed as a perceptual state: “During imperfect sleep, there is only a part of these powers that is suspended or interrupted; and the sensations that they produce are incomplete or always deficient in some point” (La Mettrie, 1988, 132). This is how, in La Mettrie’s view, one can distinguish dreams from sensations; but still, both are described as functions of the sensitive soul. However, it is only a difference of degrees of confusion: “The pieces of knowledge that we in other circumstances have with more exactness and neatness reveal to us sufficiently the nature of dreams, which are formed by a chaos of confused and imperfect ideas” (La Mettrie, 1988, 132).“In dreaming, we have an inner sentiment of ourselves, and at the same time a delirium that is sufficiently great that we believe we see, and in fact believe we see clearly, an infinity of things outside of ourselves … From this it follows that the immediate cause of dreams is any strong or frequent impression on the sensitive part of the brain that did not fall asleep or is closed, and that the objects by which one is so vividly affected are visibly games of imagination. One also sees that the delirium that accompanies sleeplessness and fevers comes from the same causes, and that dreaming is being half-awake, in so far as a part of the brain remains free and open for the traces of spirits, although all other parts are tranquil and closed.” (La Mettrie, 1988, 133).



Thus, there are several respects in which La Mettrie pushes the limits of what belongs to sensation. Clearly, he includes dreams, some form of delirium, and very vivacious acts of the imagination in the realm of states that result from the sensitive powers of the soul. However, he also sets clear limits to the realm of the perceptual, and non-pathological acts of the imagination, in his view, clearly do not belong to this realm: “Imagination in a sane man is weaker than the sensation of external sensations and … gives no real sensations at all” (La Mettrie, 1996, 68–69).
Accordingly, even if for La Mettrie sensations can be distinguished from sense-deceptions through the beneficial nature of the former, it is an open question for him whether or not a given illusion is conducive to human well-being. Some illusions he takes to be beneficial. For instance, he includes the pleasant, calm state caused by opium among the states that belong to “temperamental” or “organic happiness” (La Mettrie, 1996, 123).2 The same holds for some dreams: “Dreams, which do not need opium in order to be often very pleasant, confirm the same point. As a loved one is pictured better absent than present, because reality sets limits on the imagination which are not there when it is left to its own devices; in the same way depictions are more vivid when one is asleep than waking” (La Mettrie, 1996,. 124). There is thus a sense in which illusions can contribute to happiness: “You can see that even the illusions produced by medicines or dreams are the true causes of our mechanical happiness or unhappiness.” As he explicates the nature of such states:“And though the charming objects which give me delicious dreams are not really with me, I am nevertheless with them and I nevertheless feel the same pleasures as I would if they were present. There are the same advantages in delirium and in madness, which is itself a delirium. To cure these illnesses is often to do a disservice; it means disturbing a pleasant dream and providing the sad perspective of poverty to a man who, like the famous madman of Athens, saw only wealth and ships belonging to himself.” (La Mettrie, 1996, 124).



Describing the experience of the mentally deranged man as “seeing” things as belonging to himself articulates nicely the conception of some illusions being akin to sensation. At the same time, La Mettrie is clear that not all such experiences are pleasant:Such is the power of feelings; they can never deceive us and they are never false in relation to ourselves, within the illusion itself. For they show us and make us feel ourselves as we are really at the moment we feel them: sad or happy, contented or discontented; for they affect our whole being as far as it is sentient, or rather they constitute it. From which it follows, (1) whether life is a dream or possesses some reality, the effect on one’s well-being or ill-being is the same; (2) contrary to Descartes’ opinion, an unpleasant reality is less welcome than one of the charming illusions so well described by Fontenelle in his Eclogues: ‘Often, pursuing vain phantoms, our seduced reason permits herself to go astray with great pleasure, enjoying those objects she has herself produced; and this illusion will repay for a moment the lack of true gifts, which miserly nature has not given to humans’.” (La Mettrie, 1996, 125; see Fontenelle, 1688, 4).



Of course, this is a highly one-sided use of Fontenelle, and, as we have seen above, Fontenelle was by no means unaware of the detrimental effects that self-related illusions can have. But no matter how one-sided La Mettrie’s use of Fontenelle is, La Mettrie does not overlook the downsides of illusions. For instance, he reminds us that there are not only pleasant dreams but also nightmares (La Mettrie, 1996, 124). This is why he concludes that there is always the possibility that our illusions will render us sad and frightened (La Mettrie, 1996, 124).
A similar observation can be made with respect to our desire for fame with posterity. On the one hand, La Mettrie notes that seeking fame can lead to a pleasurable experience:“Our imagination that is inflated and, as it were, bloated by praises, transfers someone else’s esteem onto ourselves, where it changes into such a high assessment that we regard ourselves as personalities of high importance; and while we see in ourselves nothing but matter and form, we not only believe that we have a soul but a soul of special, superior making, especially made for us. From thence arise all the advantages that the mind can procure for the body: for certainly, the humors circulate more easily when the soul is affected agreeably.” (La Mettrie, 1996, 71).



Clearly, then, there is a sense in which illusions concerning the degree to which we are esteemed by others can have beneficial organic effects. On the other hand, however, there is always the possibility that our imagination represents us to ourselves as an object of contempt: “Contempt is not more an evil than praise is a good. But again, we are deceived when we shape our imagination on the imagination of others, which flatters us or hurts us through an agreeable or disagreeable image that results from it in the brain” (La Mettrie, 1996, 73). Accordingly, there are two contrary kinds of possibilities: Either imagining the phantasies of others is pleasant, and hence a source of happiness (when we imagine that others hold us in high esteem), or it is unpleasant, and therefore a source of unhappiness (when we imagine that others hold us in low esteem). If so, then there is also no guarantee that thinking of the attitude of future generations toward ourselves is always a source of pleasant experiences.
18.5 Reconsidering Du Châtelet’s Challenge
Du Châtelet’s remarks about illusions, and in particular esteem-related illusions, thus stand in the broader context of the debate about how social esteem contributes to pleasure and thereby to happiness. While in the interpretation of Epicurus articulated by Gassendi and Bernier there seems to be little room for a positive function of such illusions, Du Châtelet shares with Fontenelle and La Mettrie the intuition that neglecting illusions would overlook an essential factor of the “great machines of happiness” (PhilWrit2009, 355). Before specifying some significant differences between Fontenelle, La Mettrie and Du Châtelet, it may be useful to address the general question whether assigning any positive function to illusions of esteem would not be vulnerable to Bernier’s argument in favor of the importance of being realistic about one’s own personal qualities. As we have seen, Bernier argues that modesty plays a crucial role in weighing expected pleasures and displeasures by drawing to the attention that vanity is disesteemed by everyone. Would not entertaining illusions about how much others, especially posterity, esteem us lead to a display of vanity? Du Châtelet never addresses this problem directly. However, she addresses the more general question of decent behavior (bienséances) as a factor conducive to happiness. Du Châtelet emphasizes that she does not regard decent behavior to be an expression of prejudices—in her view, prejudices are always false (PhilWrit2009, 353). This is what distinguishes them from decent behavior:The proprieties have a conventional truth, and that is enough to convince all good people never to deviate from them. No book teaches the proprieties; nevertheless, no one can in good faith claim not to be aware of them. They vary according to rank in society, age, and circumstances. Whoever wishes for happiness must never deviate from them.” (PhilWrit2009, 353).



What, in Du Châtelet`s view, motivates decent behavior is the desire for esteem, and this is one of the ways that the desire for esteem contributes to happiness:Villains are the false and perfidious, the slanderers, the informers, the ungrateful. In a word, all those who have vices the laws do not curb, but against which custom and society have brought formal judgments. These formal judgments are all the more terrible, as they are always carried out …
I maintain then that there is no one on earth who can feel that he is despised and not feel despair. This public disdain, this turning away of people of good will, is a torture more cruel than all those that the public executioner could inflict, because it lasts much longer, and because hope never accompanies it.” (PhilWrit2009, 353).



Although Du Châtelet does not mention the vice of vanity, it is easy to see how this consideration could be applied to the problem identified by Bernier. If the person who is perceived as vain is the object of contempt, then vanity leads to unpleasant experiences that make living happily impossible. It therefore seems plausible to assume that Du Châtelet’s emphasis on the importance of decent behavior would imply that self-related illusions should not be expressed in a way that hurts the self-esteem of others. If so, then her emphasis on decent behavior would carve out a sense in which self-related illusions are unaffected by Bernier’s concerns about modesty: As long as these illusions do not hurt the feelings of self-worth of others, they cannot be a source of contempt.
Keeping standards of decency in mind is what lends plausibility to Du Châtelet’s exploration of the role of illusions for happiness when read against the problem of vanity. Still, comparing her approach to illusions with the approaches taken by Fontenelle and La Mettrie may draw attention to some of the problematic aspects of Du Châtelet’s generalizations. Three issues may be relevant here: (1) the question of whether illusions on stage and illusions in real life feel the same; (2) the question of whether self-related illusions—even apart from the problem of vanity—are always beneficial for one’s life; and (3) the question of whether self-related illusions are really sensation-like.
(1) The close analogy that Du Châtelet draws between illusions in the theater and illusions in real life seems to rest on a generalization that could be criticized even within an aesthetics of illusion. This may be so even if some of the emotions that make a play significant for the audience are similar to emotions that are significant in real life. Referring to the story of Armida and Rinaldo from Torquato Tasso’s Gerusalemme liberata, Du Châtelet observes:[W]hen two lovers are reconciled, when their jealousy is gone, when the obstacles that separated them have been surmounted, they are no longer proper drama. The play is over for the spectators, and the scene of Rinaldo and Armida would not interest us as much as it does if the spectator did not expect that the love of Rinaldo is the effect of an enchantment that must be dispelled, and that the passion displayed by Armida in this scene will make her unhappiness more interesting. The same motives move our soul at the theatre and in the events of life. (PhilWrit2009, 350).



While this observation seems to be accurate, saying that watching a play on stage can trigger some emotions that are also operative in real life is not enough to substantiate the point that illusions in the theater and illusions in real life feel the same. As we have seen, Fontenelle’s poetics supports the view that creating illusions is crucial for the play’s effect on the spectators. At the same time, Fontenelle points out some phenomenological differences between experiencing a play and entertaining illusions in real life. As Fontenelle makes clear, illusions in the theater feel different than illusions in real life, and the effect of tragedies essentially depends not only on illusion but also on the difference between various kinds of illusion. If so, the pleasurable nature of illusions in the theater is not a guarantee for the pleasurable nature of illusion in real life, where there is no distance between the spectator and the depicted events.
(2) Drawing too close an analogy between illusions in the theater and illusions in real life is also vulnerable to a series of observations that Fontenelle makes with respect to the detrimental effect of illusions on human happiness. What Du Châtelet says about the illusory nature of the desire for glory may not be fully consistent. One the one hand, she makes a very general claim:The love of glory that is the source of so many pleasures of the soul and of so many efforts of all sorts that contribute to the happiness, the instruction, and the perfection of society, is entirely founded on illusion. (PhilWrit2009, 357).



A little earlier in the text, however, she articulates a view that comes close to the Epicurean view that esteem is the justified reward for virtuous actions:To the inner satisfaction caused by virtuous actions can be added the pleasure of enjoying universal esteem, but even though rogues cannot refuse their esteem to integrity, only the esteem of honorable men is truly worthwhile.” (PhilWrit2009, 354).



Perhaps both strands of thought are reconciled in the following passage, where the possibility of virtue-based esteem seems to be acknowledged, while illusions are restricted to the expectation of fame with posterity:“I know there is some substance in the love of glory that one can enjoy in one’s lifetime; but there are scarcely any heroes, of whatever kind, who would want to close themselves off entirely from the plaudits of posterity, from which one expects more justice than from one’s contemporaries … Philosophy would have us feel the vanity of it; but the feeling prevails, and this pleasure is not an illusion; for it proves to us the very real benefit of enjoying our future reputation.” (PhilWrit2009, 358).



Here, Du Châtelet seems to regard the mere anticipation of future reputation—no matter how mistaken we may be about this anticipation—to be an unrestricted source of pleasant experiences. By contrast, Fontenelle is aware of the ambivalent nature of such illusions. With respect to our desire to be esteemed by posterity, Fontenelle points out that reflecting on the causes of fame with future generations—their tendency of overvaluing what is ancient—makes imagining fame with future generations a much less effective source of pleasure. Du Châtelet’s view that imagining future fame is a beneficial illusion thereby loses much of its persuasiveness. Also, Fontenelle draws our attention to the detrimental effects that high self-esteem has on what we expect from life—we form unrealistic expectations that will likely be frustrated. Unlike Du Châtelet, Fontenelle therefore provides some strategies for getting rid of detrimental ways of thinking and imagining, such as thinking that happiness is the ordinary state of humans and that we possess personal qualities that make any disappointment an instance of injustice. What is more, even for pleasant illusions he offers a more differentiated treatment: For him, deriving happiness from pleasant illusions is at best a kind of default option for those who cannot master their imagination. It provides a sort of second-rate happiness that lacks one of the experienced qualities of happiness that result from the enjoyment of simple and common pleasures that nature offers to those who have freed themselves of self-related illusions. These are insights that Du Châtelet, much to her disadvantage, seems to have overlooked.
(3) Du Châtelet’s Discours and La Mettrie’s Anti-Sénèque ou sur le souverain bien were written almost at the same time. In fact, the relation between La Mettrie has already been the object of instructive works of commentary (Jauch, 1998, 314–335; Whitehead, 2006; Rodriguez 2010; Hagengruber, 2011, 47–53). Still, the relation between their respective views concerning illusions can be clarified further. Robert Mauzi has pointed out that the character of La Mettrie’s Anti-Sénèque differs strongly from the character of Du Châtelet’s Discours: The detailed analysis of psychological mechanisms that lead to happiness that one finds in Du Châtelet is largely absent from La Mettrie’s text, which rather emphasizes natural factors that work with a necessity that eludes the influence of the will (Du Châtelet, 1961, c). As Mauzi has argued, it seems most plausible to assume that Du Châtelet’s Discours had been written sometime between 1746 and 1748 (Du Châtelet, 1961, lxxvi–lxxxiv), which is why there is no way of telling whether Du Châtelet has read La Mettrie’s Anti-Sénèque (first version, 1748) before finishing her essay (Du Châtelet, 1961, c). Things stand differently with the Traité de l’âme, which appeared in three different versions between 1745 and 1750. The second version, published in 1747 under the title Histoire naturelle de l’âme, was prefaced by a “Critical Letter” of La Mettrie to Du Châtelet (La Mettrie, 1747, 1–12). It seems plausible to assume that Du Châtelet took notice of this work.
The Traité de l’âme may give some clues as to what Du Châtelet could have had in mind when she described illusions as quasi-perceptual phenomena. Concerning this issue, Barbara Whitehead has described the relation between Du Châtelet and La Mettrie as follows:For Du Châtelet, the defense of illusion comes from illusion’s ability to enable us to see reality in a more pleasing way; it is ultimately grounded in the material world. La Mettrie’s position differs in that he is not defining illusion as a tool providing us with an alternative way of viewing reality; instead, he sees the virtue of illusion in the fact that it can supply an alternative reality, one not based on the material world but on the immaterial fantasies of the mind. (Whitehead, 2006, 271).



Now, it certainly sounds strange to ascribe to a materialist like La Mettrie the view that acts of the imagination should be regarded as immaterial states of the soul. For La Mettrie, souls are as much material beings as they are for Epicurus and Lucretius, and in this sense acts of the imagination cannot but be based on the material world. What matters most for present purposes, however, is that there are not only some significant similarities but also some significant differences between La Mettrie’s and Du Châtelet’s views on illusions.
As to the similarities, La Mettrie and Du Châtelet hold that sensation is shaped by our nature and also accommodated to it. Du Châtelet recommends that we take an active attitude toward our illusions: “We cannot give ourselves illusions any more than we can give ourselves tastes, or passions; but we can keep the illusions that we have; we can seek not to destroy them. We can choose not to go behind the set to see the wheels that make flight and the other machines of theatrical productions” (PhilWrit2009, 355). La Mettrie proposes a similar active attitude with respect to pleasant illusions: “If being deceived by nature is to our advantage, well, let her always deceive us! Let us use our very reason to mislead ourselves if it makes us happier” (La Mettrie, 1996, 125). As to the differences, La Mettrie’s analysis of illusions indicates why some illusions are not sensation-like and, for this reason, can be detrimental to our well-being. In this sense, La Mettrie sees the ambivalence of illusions as a possible source of both happiness and unhappiness. Also, the insight into the difference between healthy and pathological mental states sets La Mettrie apart from Du Châtelet because, if imagination (in normal circumstances) and sensation are mental states of different kinds, then there is no ground for analyzing illusions generally as quasi-perceptual phenomena.
Considered in the context of Fontenelle’s and La Mettrie’s views on happiness, Du Châtelet’s challenge thus articulates a position that is more extreme than the positions of other thinkers influenced by Epicurean hedonism. But for the very reason that she pushed claims concerning the beneficial effect of illusions to extremes, her position also does not seem to be persuasive in every respect. Fontenelle and La Mettrie would certainly accept the view that entertaining illusions can contribute to happiness, namely, when the illusions at hand are exactly those that have beneficial consequences for our organic life and/or our emotional states. However, Fontenelle’s and La Mettrie’s considerations shed a critical light on the generalizations that Du Châtelet makes. Comparison with Fontenelle shows that Du Châtelet focuses on similarities between emotional experiences with theatrical fictions and emotional experiences in real life without taking into account the qualitative differences between our experiences with fictions and our real-life experiences. Comparison with La Mettrie indicates that Du Châtelet generalizes an idea that La Mettrie applies to a more limited range of mental states. Du Châtelet’s remarks are certainly thought provoking—not the least because they draw attention to alternative ways of thinking about the same issues in her predecessors. But contextualizing her thought within the various options for thinking about the connections between esteem, illusions, and happiness in the Epicurean tradition also indicates that Du Châtelet’s challenge overlooks some of the detrimental effects that esteem-related illusions may have for human life. If so, then the differences between Fontenelle, La Mettrie and Du Châtelet may draw attention to the possibility that the “great machines of happiness” would have to be more complex than she had believed.
Abbreviation
	(PhilWrit2009) Du Châtelet, É. Selected Philosophical and Scientific Writings, translated and edited by Judith Zinsser, translated by Isabelle Bour: Chicago & London. The University of Chicago Press.
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Abstract
In the correspondence of Mme Du Châtelet and Voltaire, as well as in their remarks on the dedicatory epistle to Fontenelle of Algarotti’s Il Neutonianismo per le dame, we can discern a profound ambivalence with regard to the model of the Fontenellian marquise of Entretiens sur la pluralité des mondes; on the one hand, the virtually explicit order to Algarotti to dedicate his book to the Marquise Du Châtelet, and on the other hand, the rejection of ‘imaginary marquises’ and the distain shown towards this strange ‘medley of buffoonery and sublime truths’ (Letter to Mme Du Châtelet at Maupertuis, 3rd September 1738, D1610) that would be Il Neutonianismo per le dame. This ambivalence allow us to gauge both the persistent power of the model of the Fontenellian marquise, which is clearly not that easy to get rid of, and that which, in this instance, seems to have become unacceptable for both Voltaire and his ‘true marquise’.
Christophe Martin
is Professor of French literature at the Faculté des Lettres of -Sorbonne Université. He specializes in eighteenth-century literature, and particularly Fontenelle, Mari-vaux, Montesquieu, Diderot and Rousseau. His research focuses on the links be-tween fiction, anthropology and philosophy in the 18th century. He is the author of Espaces du féminin dans le roman français du dix-huitième siècle (Oxford, Voltaire Foundation, SVEC 2004: 01), «Dangereux Suppléments». L’illustration du roman en France au dix-huitième siècle (Louvain-Paris, Peeters, 2005), «Édu-cations négatives». Fictions d’expérimentation pédagogique au dix-huitième siècle (Paris, Classiques Garnier, 2010), Diderot. La Religieuse (Paris, Gallimard, 2010), Mémoires d’une inconnue. La Vie de Marianne de Marivaux (Rouen, PURH, 2014), L’Esprit des Lumières. Histoire, literature, philosophie (Paris, A. Colin, 2017). He has edited several volumes and published widely on eighteenth-century French literature.


 

In the dedicatory epistle to his tragedy Alzire, ou les Américains (Alzire, or the Americans), written and published in 1736, Voltaire pays homage to the Marquise Du Châtelet, celebrating women’s access to knowledge and their action in defence of the arts and sciences. He insists on this latter point in particular: during the Enlightenment period, the glory of the female sex is to gain access to knowledge no longer exclusively through literature but also and above all through science, mirroring the progress in the human mind which, from one century to the next, was able to transition from the reign of words to the reign of things.At the beginning of the last century, the French learned to arrange words. The century of things has arrived. She who once read Montagne, Astrea, and the Tales of the Queen of Navarre, was learned. The Deshoullières and the Daciers, both distinguished in different genres, came after. But your sex has gained even greater glory from those women who deserved to have the charming book of Worlds written for them, and the Dialogues on light which will be published, a work that is perhaps comparable to the Worlds1.



The historical account outlined by Voltaire clearly invites the positioning of Alzire’s dedicatee in a lineage inaugurated by Fontenelle’s fictional marquise and extended by Francesco Algarotti’s as yet unpublished Il Neutonianismo per le dame, ovvero Dialoghi sopra la luce e sui colori, which will not appear until 1737.2 Beyond the promotional value of an announcement likely to arouse interest in a forthcoming book by his young protégé, Voltaire’s announcement of this future dedication in the dedicatory epistle to his tragedy Alzire also contains a distinctly imperative dimension. Evidently, for Voltaire, Algarotti’s Dialogues sur la lumière (Dialogues on light) could have no other addressee but Émilie Du Châtelet. For that matter, the Marquise does not fail to exert, albeit in a playful tone, some friendly pressure by writing directly to Algarotti on the 20th April 1736 (D1065):You had promised us the manuscript of your Dialogues on light: we were waiting with baited breath, but you have not kept your word to us; so bring them to us. You have taken this sketch of my face; so I would be honoured to be on the front of this work, full of spirit, grace, imagination, and science. I hope that in putting my portrait on the front, you will let it be understood that I am your marquise. You know that ambition is an insatiable passion; I really ought to be happy appearing in the engraving, I would now like to be in the work, and for it to be addressed to me; but don’t think that I am laying claim to this honour without thinking of deserving it. I am learning Italian, not just to understand it, but perhaps to translate it one day […].
I don’t know whether you know that Mr. de Voltaire is giving me the honour of dedicating Alzire to me: he talks about your dialogues in my epistle. When I know how to reach you, I will send you a copy, or I will keep you one at Cirey; as I want it to be me who gives you one.3




It is an understatement to say that the dedicatee of Algarotti’s book appears to be a fait accompli. It must have seemed all the more natural to Voltaire and the Marquise Du Châtelet that it is at Cirey, where they welcomed Algarotti in 1735, that the latter wrote a large part of his book. When Algarotti arrived in Paris in 1735, it appears that he had only written the first book of the work, conceived in the style of Fontenelle, but celebrating the Newtonian perspective (Hamou, 2001, 73). After befriending a small circle of French Newtonians (Clairaut, Maupertuis, Voltaire and Du Châtelet), he went to Cirey where he completed his book and gave readings from it.4

However, if it is indeed a portrait of Mme Du Châtelet, engraved by Marco Pitteri, according to G. R. Prazzetta, that figures on the frontispiece of the first edition of Il Newtonianismo per le dame (Napoli 1737), Algarotti choses conversely to dedicate his book not to the marquise who had urged him to do so, but to Fontenelle himself, even though, as we know, the latter had remained faithful to the whirlwinds of Cartesian thought and rejected the attraction of Newton as one of those ‘occult qualities’ that a rational mind should not allow in the study of nature. It is to the model of an ideal meeting between scholarly and gallant culture that Algarotti decides to pay homage (Algarotti, 1738, XXXVI–XXXVII):Sir, if you dedicated your ingenious Dialogues to the illustrious deceased who provided you with the initial idea5 […]; should I not, with all the more reason, dedicate the Entretiens to you, you who provided me with the model? […] You were the first to be able to recall philosophy from the depths of studies and libraries, to introduce it into society, and the ladies’ boudoirs. You were the first to interpret for the fairer part of the universe these hieroglyphics, which had previously been reserved for the initiated. You decorated a field bristling with thorns with beautiful flowers; one might say that you gave the task of making the heavens revolve to the Graces, to Venus; under your auspices, Venus and the Graces have replaced the intelligences that Antiquity once assigned with the same ministry.
The success of your work responds to the beauty and the novelty of the undertaking. This charming half of the world which always commands the approval of the other half, has applauded your book, and has conferred it to posterity in the most flattering manner.6




In her letters, the judgement that Mme Du Châtelet passes on this dedication to Fontenelle make her sense of resentment abundantly clear. A sense of resentment that is doubtless all the more marked given that, going by what she says, the portrait figuring on the frontispiece were not more ‘accomplished’ and she is hardly recognisable in it (D1591):Fontenelle’s epistle was not a success, il neutonianismo per le dame dedicated to Mr. de Fontenelle came across as very peculiar, as it is neither as a woman nor as a Newtonian that he was bestowed this homage. He is not more one than the other, so it must be a bad joke. You cannot tell that it’s my portrait on the front, at least that was the intention, but he hasn’t done a very good job.7




In this letter to Richelieu on the 17th August 1738, the harsh judgement of the epistle contrasts sharply with a largely favourable judgement bestowed on the book itself, even if Du Châtelet disapproves of the incompatibility between the philosophical subject matter and the chosen ‘style’:Algarotti’s dialogues are full of spirit and knowledge. He wrote a part of them here and those are the ones that prompted M. de V’s book. But I confess to you that I do not like that style when applied to philosophical matters, and the love of a lover that decreases because of the square of time and the cube of distance seems to me difficult to swallow, but, overall, it’s the work of a man with a lot of intellect, who is master of his subject.8




However, several months later, it is as if the disapproval bestowed on the epistle had ended up rebounding on the entire book, as Mme Du Châtelet’s judgement became distinctly more condescending.Mr. Algarotti is in Toulouse, and perhaps now in Paris. His book is frivolous, he’s a graceful mimic of Fontenelle. The sixth dialogue is quite well done, the rest is diffuse, and quite empty of substance. Besides, he might be a success in the boudoirs, and not be scorned by people who know better. The desire to rival Newton’s Elements will do him good.9




Algarotti’s fault is thus to have remained faithful to the ideal incarnated by the Fontenellian marquise: an ideal whereby scholarly culture is subordinated to gallant culture. Conversely, Éléments de la philosophie de Newton (Elements of the Philosophy of Newton) would mark out an entirely different way to make Newton’s philosophy understandable to honest folk, a way that was much more legitimate but also much more ‘thorny’ as Voltaire himself highlighted in May 1738 in a letter to Nicolas Claude Thieriot (D1505):We have just opened the Algarotti. Engraved on the front of his book is Madame du Chatelet. She is the real marquise. There is no one in Italy who might have given the author as good advice as her. The little I have briefly read of his book confirms my opinion. It’s almost in Italian what the Worlds are in French. The impression of copying is too overwhelming, and the great trouble is that there is a lot of useless intellect. The work is not more profound than the Worlds. I think there is more truth in 10 pages of my work than in his entire book, and that is perhaps what will be the ruin of me, and will make him his fortune. He took the flowers for himself and left me the thorns.10




Il Neutonianismo per le dame may well have secretly taken Mme Du Châtelet as the model for a ‘real marquise’, nevertheless Algarotti remained unfortunately attached to the old model of an ‘imaginary marquise’, to use Voltaire’s expression from Fragment d’un Mémoire envoyé à divers journaux:When I had the honour of hearing at Cirey M. Algarotti’s Italian Dialogues, in which the principal foundations of Newton’s philosophy appear to me to be established with great intellect, and those of Descartes forcefully ruined, I determined to fight in French for the same cause, albeit with extremely unequal weapons. I begged the respectable person whose home we were in to tolerate me putting her name on the front of the Elements of philosophy that she understands so well; and M. Algarotti told us that for him, as his work was a dialogue with a supposed marquise, and in the style of the Plurality of worlds, he would dedicate it to M. de Fontenelle. I said to M. Algarotti that I was very angry to see an imaginary marquise in his work, and that he shouldn’t put a fictional being in charge of solid truths.11




Firstly, as we know, Voltaire is using Algarotti as a ‘shield’ here to defend himself for having targeted Fontenelle in the famous words from the epistle to Mme Du Châtelet in Éléments de la philosophie de Newton: ‘There is neither an imaginary marquise here, nor an imaginary philosophy’ («Ce n’est point ici une marquise, ni une philosophie imaginaire», (Voltaire, 1738, OCV, T. 15, 192). But beyond this defence strategy, beyond too the circumstances and complex game of dedications, anticipated and not granted, that might appear purely anecdotal, we can discern a profound ambivalence with regard to the model of the Fontenellian marquise. On the one hand, the virtually explicit order to Algarotti to dedicate his book to the Marquise Du Châtelet, and on the other hand, the rejection of ‘imaginary marquises’ and the distain shown towards this strange ‘medley of buffoonery and sublime truths’ (Letter to Mme Du Châtelet at Maupertuis, 3rd September 1738, D1610) that would be Il Neutonianismo per le dame, allow us to gauge both the persistent power of the model of the Fontenellian marquise, which is clearly not that easy to get rid of, and that which, in this instance, seems to have become unacceptable for both Voltaire and his ‘real marquise’.
If the model of Fontenelle’s marquise retains such a powerful attraction, it is first and foremost for deep-seated historical and cultural reasons. Undoubtedly, the legitimacy of scientific discourse amongst the social elite had made significant advances over half a century. But women’s access to scholarly and scientific culture in particular remained subject to extremely significant constraints (Timmermans, 1993). Here is the essential historical role played by Fontenelle’s marquise: she ‘avenges the learned women ridiculed by Molière for their enthusiasm for stars and whirlwinds, [and] opens up the space where the Marquise du Châtelet, translator of Newton, will shortly establish herself’ (elle «venge les femmes savantes ridiculisées par Molière dans leur enthousiasme pour les astres et les tourbillons, [et] ouvre l'espace où va bientôt s'imposer la marquise du Châtelet, traductrice de Newton», (Delon, 2008, 22). Indeed, in the epistle to Mme Du Châtelet in Alzire, Voltaire does not fail to distance himself from Molière’s comedy, while also endeavouring to dissociate it with Boileau’s sarcastic remarks:The same ridicule that Molière and Despréaux cast on learned women appeared, in a refined age, to justify the prejudices of barbarity. But Molière, this legislator in the morals and propriety of the world, certainly didn’t intend, by attacking learned women, to mock science and intellect. He only quipped about the abuse and affectation.12




The progress in the human mind is such that the ridicule cast on learned women represents a return to a bygone era: ‘We are in a time where, I dare say, a poet must be a philosopher, and where a woman may brazenly be one’ (Voltaire 1736, OCV, t. 14, 111). Again, it should be emphasised that, contrary to what Voltaire’s historical outline would suggest, the refutation of the supposedly harmful or ridiculous nature of all female curiosity for the sciences clearly appears prior to the onset of the Enlightenment period. From the last third of the seventeenth century, we can even identify two major paradigms in the defence and illustration of women’s access to knowledge (Martin, 2016). The first attitude conditions the legitimisation of women’s access to science, strictly demarcating the knowledge that is reserved for them, as well as a censoring all improper forms of curiosity. An attitude that, moreover, Voltaire is not a total stranger to, as the dedication to Alzire demonstrates:It is true that a woman who abandons the duties of her condition to cultivate sciences would be reprehensible, even if successful; but, Madame, the same mind that leads to the knowledge of truth is the one that compels her to fulfill her duties.13




This attitude is perfectly exemplified by Louis de Lesclache in Les Avantages que les femmes peuvent recevoir de la philosophie, et principalement de la morale (The Benefits Which Women Can Gain from Philosophy and Especially Ethics), published in 1667. The boundaries that Lesclache, a disciple of scholastic philosophy, allocated to the knowledge appropriate for women are so narrow that they allow us to gauge the paradoxical proximity of this discourse to that which would radically exclude women from the sphere of philosophy and science. In the first chapter of his book, Lesclache paints a picture of a woman whose passion for physics demonstrates a ridiculous disordering of the mind and a perfect moral impropriety.Her folly was so great that she imagined that the moon was inhabited, for she had said to a gathering of onlookers that she would give two thousand écus to anyone who could invent a large telescope to find out how the people on the moon were dressed.14




We see how far this grotesque picture of female curiosity for science accords with satire of the learned woman and also allows us to better understand the inventiveness of the Fontenellian marquise. For it is as if Fontenelle set out to transgress methodically all the restrictions imposed by Lesclache, who aimed at nothing more than tracing the boundaries and charting the exclusion zones of this science appropriate for women. Which leads him to outline, in the negative, the very territory that Fontenelle will explore twenty years later:Women must not apply themselves to the study of physics to find a new world on the moon, nor to examine whether comets are the perspiration of the entire elementary sphere or to counter this ridiculous opinion, nor to perform several experiments to weigh air, to defend the vacuum, or combat it. […].
Women who would like to apply themselves to the study of physics should know that whoever seeks knowledge of all natural things runs the risk of working in vain, of making several errors, and of turning against God out of vanity.15




Fontenelle’s marquise is thus the emblem of a second paradigm which is differentiated by its refusal to exclude physics and natural sciences from the sphere of knowledge appropriate for women. On the contrary, it makes use of the supposedly natural curiosity of women so as to transform it into a powerful motivation to work towards a double emancipation: the emancipation of women, but also of philosophy and science, in a Cartesian perspective to which Voltaire makes implicit reference in the dedication to Mme Du Châtelet in his Eléments de la philosophie de Newton: ‘Philosophy is for every rank and every sex’. As Florence Lotterie has highlighted, this profession of faith is very much in keeping with Poulain de la Barre’s propositions (Lotterie, 2013, 105). Indeed, Fontenelle’s marquise also proceeds directly from the principles of Descartes’s feminist disciple. As Marie-Frédérique Pellegrin has pointed out, it is Poulain de la Barre who must be credited with having restored, philosophically, the supposedly natural curiosity of women.16 The metamorphosis of this vice, purportedly innate to women, into a specifically scientific virtue implies a radical critique of the hitherto dominant figure of science. In this regard, the dedicatee of Alzire and Eléments de la philosophie de Newton is situated at the culmination of a vast movement initiated by the Cartesian princesses such as Elisabeth of Bohemia or Christine of Sweden. For ‘the imaginary marquises, like the Cartesian princesses, have a two-fold character of purity of mind and solid good sense. They demand clear explanations and are not taken in by fine words’ (Hamou, 2001, 75). Indeed, the genealogy that Voltaire traces in the epistle to Alzire does not fail to situate Du Châtelet in a long lineage of figures celebrated in the various sciences: he cites as examples the Queen of England, Caroline of Brandenburg-Ansbach, wife to George II, ‘who served as mediator between the two greatest metaphysicians in Europe, Clarke and Leibnitz’, and to whom he dedicated Henriade in 1728, Christina, Queen of Sweden who ‘abandoned the throne for the fine arts’ and ‘the granddaughter of Grand Condé, in whom the spirit of her ancestor lives on, [and who has] bestowed a new esteem upon the bloodline she came from’ (Voltaire 1736, OCV, t. 14, 112). This historical filiation is also the underlying justification that Algarotti gives to his own undertaking. If he chooses to dedicate his Neutonianismo per le dame to Fontenelle, it is so as to mark this continuity: ‘It was only right that women, who through your help perceived the great change that Descartes had introduced in the thinking world, should also apprehend the new change that Newton instigated, and which will doubtless be the last’ («Il était bien juste que les dames, qui par votre secours se sont apperçuës du grand changement que Descartes avait introduit dans le monde pensant, s’apperçussent aussi du changement nouveau, dont Newton est l’auteur, & qui sans doute sera le dernier», (Algarotti, 1738, XI).
Again, it must be stressed that the genealogy of learned princesses that Voltaire traces in the epistle to Alzire is also, in many respects, a lure, a social convention. The Marquise Du Châtelet did not fail to point out deviously the pique that the Duchesse du Maine (granddaughter of Grand Condé) would have felt to see herself, while admittedly praised for her enlightened mind and her taste for science,17 nonetheless relegated to an entirely subordinate status compared to Mme Du Châtelet herself. As the latter writes to Algarotti in June 1736, the Duchesse du Maine found ‘the place of Grand Condé’s granddaughter rather good, all the rest was very mediocre; and above all she had not yet got over the astonishment of seeing such praise lavished on someone other than her; she is drunk on heady wine, but I believe (as long as she is still alive) that she will have the time to lose her pretensions’!18 The irony of the story is that, as already suggested, the Marquise herself will be hardly less vexed to see Fontenelle celebrated instead of her by this same Algarotti, demonstrating in eloquent fashion the persistence of a social pressure on literary and scientific women to aspire first and foremost to the status of dedicatee. However, Mme Du Châtelet is no less aware of her singularity and of ‘the necessity to free oneself from the images of a gallant code which seem to maintain an objective complicity with those of mockery and ridicule of the “learned woman”’ («la nécessité de s'affranchir des images du code galant qui semblent entretenir une complicité objective avec celles du persiflage, du ridicule de la “femme savante” (Lotterie, 2013,108). From Fontenelle’s marquise to the dedicatee of Eléments de la philosophie de Newton, the ruptures are no less striking that the continuities. Here we must return to Voltaire’s dedication:Madame,
There is neither an imaginary marquise here, nor an imaginary philosophy. The solid study that you have done of several new truths and the fruit of respectable work are what I am presenting to the public for your glory, for that of your sex, and for the utility of anyone who would like to cultivate reason and rejoice effortlessly from your research. One mustn’t expect to find charms here. Not everyone knows how to cover the thorns of science in flowers; I must limit myself to working on devising some truths and showing them with order and clarity. It would be your task to lend them some decoration.19




Mme Du Châtelet understood straightaway that this preface would generate controversy20 and did her best to exonerate Voltaire. Testament to this, notably, is her Lettre sur les éléments de la philosophie de Newton, which she published anonymously in the Journal des savants but which Trublet, Fontenelle’s biographer, had no difficulty attributing to her.21 “I do not know whether these words refer to the author of the Mondes, but were they to do so, one only need read the Éléments to see that M. de V. has too much worth to not appreciate the value of this author” (Lettre1738, 535)22 The care that Du Châtelet takes in distinguishing Elements of the Philosophy of Newton from Fontenelle’s Entretiens is striking and can doubtless be considered as a means of not being reduced to the status of a marquise only capable of being the addressee of scholarly discourse (ibid.):It is important to note that the style of the Worlds, whatever grace it has in the marquise’s mouth, would tire in a longer-term endeavor, and the judicious author of this charming book would doubtless have lent it only clarity and precision, if he had wanted to go into greater detail.23




A letter to Maupertuis from the 29th September 1738 confirms the implicitly polemical value of the subject (D1620): “I take the liberty of accompanying [this letter] with a small Kind of extract from Elements of the Philosophy of Newton that I would like you to enjoy. In it I congratulate M. de Fontenelle somewhat, but it is so as to have permission to criticise him indirectly”.24 In a letter to Algarotti from the 12th May 1738, co-signed by Mme Du Châtelet, Voltaire explains that he had to decide to take the latter as a ‘shield’:You may well have imagined an Italian marquise. Believe me the French woman will understand you perhaps even better than the Cartesian to whom you dedicated Newton. I am in trouble with him for having began my little essay on Newtonian catechism with these words,
There is neither an imaginary marquise here, nor an imaginary philosophy.
[…] I justified myself by saying publicly that this beginning is merely an allusion to the conversations that we had at Cirey when I had the honour of hearing your charming Dialogues. So I am taking you as my shield, and I am putting myself behind you. Protege me, vale, veni.25




The connivance that Voltaire solicits from Algarotti should not deceive us. The opposition between the addressee of Il Neutonianismo per le dame, the fictional Italian marquise, inherited from Fontenelle, and the addressee of Éléments de la philosophie de Newton, a very real marquise, reflects implicitly a fundamental opposition between two regimes of discourse concerning the dissemination of Newtonian philosophy, as a letter to Berger from the 14th May 1738, in which Voltaire protests that the Dutch booksellers saw fit to add ‘understandable to everyone’ to his Éléments, clearly testifies:You’d have to be an imbecile to think that Newton’s philosophy might be accessible to everyone. […] When Mr. Algarotti read me his dialogues on light, I gave him the praise he deserved for having imbued this beautiful part of physics with infinite spirit and clarity; but at that point he had hardly deepened the subject matter. Spirit and charm are good for the truths that are touched on; […] but if Mr. Algarotti has, since our last meeting at Cirey, started a more in-depth examination of Newton’s principles, his title per le dame, is not suitable at all, and his imaginary marquise becomes quite inappropriate.26




Newtonian philosophy should not allow for ‘flowers and pompoms’: these are ‘male beauties for which one needs Poussin’s drapery’ and the Marquise Du Châtelet ‘has a mind which, as La Fontaine says of Madame de la Sablière, “has the beauty of a man with the grace of a woman”.27 The Elements of the Philosophy of Newton’s dedication to Émilie Du Châtelet must thus be read as ‘an objection to the Fontenellian marquise’, with the philosopher being ‘messenger of the scholarly female word, in a complete reversal of Fontenelle’s dispositif’ (Lotterie, 2013, 105).28

The reversal will be even clearer, in 1740, with the publication of the Institutions de physique (The Foundations of Physics). Indeed, from the preface onwards, Du Châtelet plays with “the stereotype of the naïve woman”, but “inverts it by proposing to become her son’s teacher”(Rey, 2014, 307).29
I will attempt, in this Work, to make [physics] accessible to you. […] The truth can take different forms, and I will try to offer it here in a form that suits your age, and to only speak to you about things that might be understood with the sole help of the common Geometry that you have studied.30




Testament to the fact that this inversion of the hierarchical relationship between men and women with regard to knowledge should have trouble being accepted, are Frédéric II’s sarcastic remarks when he received a copy of the Institutions de physique.31 Furthermore, the model of the Fontenellian marquise was still far from having fallen into disuse, as demonstrated by, among others, the Letters to a German Princess, written by Euler between 1760 and 1762 and republished many times.32 Especially for Mme Du Châtelet herself, it was certainly not easy, as already suggested, to get rid of the model of ‘the imaginary marquise’. Testament to this is not only her conspicuous pique at not being the dedicatee of Algarotti’s book but, even more so perhaps, the letter itself where she explains to Maupertuis that her apparent compliments to Fontenelle in her Lettre sur les éléments de la philosophie de Newton were only a way of ensuring a better reception of the criticism she levels at this mode of dissemination of scientific knowledge. For it is indeed the voice of Fontenelle’s marquise that can be made out in the words addressed to her recipient (letter from 29th September 1738 D1620):I began to worry about you, Sir, I was afraid that my exchange had become a burden; but I see in your letter that your friendship is as inexhaustible as your wisdom. Before your letter, I dared not believe I was right with regard to Mr. de Mairan, but now I feel very strong, and you have raised my courage. My God, there is yet more obscurity in my mind for you to enlighten, and how necessary your presence is for me! I flatter myself that this time you will not deceive me, and that you will yield to the extreme desire that I have to admire you from up close.33




Here, beyond any doubt, Fontenelle’s marquise is very much back…
Abbreviations
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Footnotes
1«Dans le commencement du dernier siècle, les Français apprirent à arranger des mots. Le siècle des choses est arrivé. Telle qui lisait autrefois Montagne, l’Astrée, et les Contes de la reine de Navarre, était une savante. Les Deshoullières et les Dacier, illustres dans différents genres, sont venues depuis. Mais votre sexe a encore tiré plus de gloire de celles qui ont mérité qu’on fît pour elles le livre charmant des Mondes, et les Dialogues sur la lumière qui vont paraître, ouvrage peut-être comparable aux Mondes» (Voltaire, OCV, t. 14, 111–112). The ‘livre des Mondes’ is a reference to Fontenelle’s Entretiens sur la pluralité des mondes (Conversations on the Plurality of Worlds) and the ‘Dialogues sur la Lumière’ is from Francesco Algarotti’s Il Newtonianismo per le Dame (Sir Isaac Newton’s Philosophy Explained for the Use of the Ladies).

 

2Sir Isaac Newton’s Philosophy Explained for the Use of the Ladies, In Six Dialogues on Light and Colours. The French translation by Duperron de Castera, Le Newtonianisme pour les dames, ou Entretiens sur la lumière, sur les couleurs, et sur l’attraction, was published in 1738.

 

3«Vous nous aviez promis vos Dialogues sur la lumière en manuscrit: nous les attendions avec impatience, mais vous ne nous avez pas tenu parole; apportez nous les donc. Vous avez emporté cette esquisse de ma figure; j'aurais donc l'honneur d'être à la tête de cet ouvrage plein d'esprit, de grâces, d'imagination et de science. J'espère qu'en mettant mon portrait à la tête, vous laisserez sous-entendre que je suis votre marquise. Vous savez que l'ambition est une passion insatiable; je devrais bien me contenter d'être dans l'estampe, je voudrais à présent être dans l'ouvrage, et qu'il me fût adressé; mais ne croyez pas que je prétende à cet honneur sans songer à le mériter. J'apprends l'italien, non seulement pour l'entendre, mais peutêtre pour le traduire un jour. […].
Je ne sais si vous savez que mr de Voltaire me fait l'honneur de me dédier Alzire: il parle de vos dialogues dans mon épître. Quand je saurai où vous prendre, je vous en enverrai un exemplaire, ou bien je vous en garderai un à Cirey; car je veux que ce soit moi qui vous en donne un» (Voltaire 1736).

 

4‘We have with us here the Marquis Algarotti, a young man who knows the languages and mores of every country, who writes verse like Ariosto, and who knows his Locke and his Newton. He reads us the dialogues he has written on the interesting parts of philosophy’ (Letter from Voltaire to Nicolas Claude Thieriot, 3rd November 1735, D935).

 

5Fontenelle’s New Dialogues of the Dead (1683) opened with a dedication ‘to Lucian, in the Elysian Fields’.

 

6«Monsieur, si vous avez dédié vos ingénieux Dialogues à l’illustre mort, qui vous en a fourni la première idée […]; ne dois-je pas, à plus forte raison, vous dédier des Entretiens, dont vous m’avez donné le modèle ? […] Le premier vous scoutes rappeler la philosophie du fond des cabinets & des bibliothèques, pour l’introduire dans les cercles, et à la toilette des dames. Le premier vous interprétâtes à la plus aimable partie de l’univers ces hiéroglyphes, qui n’étaient autrefois que pour les initiés. Vous ornâtes des plus belles fleurs un champ tout hérissé d’épines; on dirait que vous avez donné aux Grâces à Vénus le soin de faire tourner les cieux; Vénus & les Grâces ont remplacé sous vos auspices les intelligences, que l’Antiquité chargeait d’un pareil ministère.
Le succès de votre ouvrage répond à la beauté, & à la nouveauté de l’entreprise. Cette charmante moitié du monde, qui entraîne toujours les suffrages de l’autre moitié, a donné ses applaudissements à votre livre, & l’a consacré à la postérité de la manière la plus flatteuse.»

 

7«L'Epître à Fontenelle n'a pas réussi, il neutonianismo per le dame dédié à mr de Fontenelle a paru fort singulier car ce n'est ni comme femme ni comme neutonien qu'il a eu cet hommage. Il n'est pas plus l'un que l'autre, il faut donc que ce soit comme mauvais plaisant. Vous ne savez pas que c'est mon portrait qui est à la tête, du moins ç'a été l'intention, mais il n'a pas trop bien réussi.»

 

8«Les dialogues d'Algarotti sont pleins d'esprit et de connaissance. Il en a fait une partie ici et ce sont eux qui ont été l'occasion du livre de m. de V. Je vous avoue cependant que je n'aime pas ce style là en matière de philosophie, et l'amour d'un amant qui décroît en raison du carré des temps et du cube de la distance me paraît difficile à digérer, mais en tout, c'est l'ouvrage d'un homme de beaucoup d'esprit et qui est maître de sa matière». (ibid)”.

 

9« Mr Algarotti est à Toulouse, et peutêtre à présent à Paris. Son liure est friuole, c'est vn singe de Fontenelle qui a des grâces. Le sixième dialogue est assés bien fait, le reste est diffus, et assés vide de choses. Du reste il poura réüssir aux toilettes, et ne pas être méprisé des gens qui connoissent mieux. L'enuie de donner vn rival aux Elémens de Neuton lui fera du bien» (letter to Maupertuis, 1st September 1738, D1606).

 

10«On vient de déballer l'Algaroti. Il est gravé au devant de son livre avec madame du Chastelet. Elle est la véritable marquise. Il n'y en a point en Italie qui eût donné à l'auteur d'aussi bons conseils qu'elle. Le peu que je lis de son livre en courant me confirme dans mon opinion. C'est presque en italien ce que les mondes sont en français. L'air de copie domine trop et le grand mal c'est qu'il y a baucoup d'esprit inutile. L'ouvrage n'est pas plus profond que celuy des mondes. Je crois qu'il y a plus de véritez dans 10 pages de mon ouvrage que dans tout son livre, et voylà peutêtre ce qui me coulera à fonds, et ce qui fera sa fortune. Il a pris les fleurs pour luy, et m'a laissé les épines» (Voltaire 1738, my emphasis).

 

11«Lorsque j’eus l’honneur d’entendre à Cirey les Dialogues italiens de M. Algarotti, dans lesquels les principaux fondements de la philosophie de Newton me paraissent établis avec beaucoup d’esprit, & ceux de Descartes ruinés avec force, je m’engageai de mon côté à combattre en françois pour la même cause, quoiqu’avec des armes extrêmement inégales. Je supliai la personne respectable chez qui nous étions, de souffrir que je misse son nom à la tête des Elémens d’une philosophie qu’elle entend si bien; & M. Algarotti nous dit que pour lui, puisque son ouvrage étoit un dialogue avec une marquise supposée, & dans le goût de la Pluralité des mondes, il le dédierait à M. de Fontenelle. Je dis à M. Algarotti que j’étois très fâché de voir une marquise en l’air dans son ouvrage, & qu’il ne falloit point mettre un être imaginaire à la tête de véritez solides» (Voltaire 1738, my emphasis).

 

12«Le ridicule même que Molière et Despréaux ont jeté sur les femmes savantes, a semblé dans un siècle poli, justifier les préjugés de la barbarie. Mais Molière, ce législateur dans la morale et dans les bienséances du monde, n'a pas assurément prétendu, en attaquant les femmes savantes, se moquer de la science et de l'esprit. Il n’en a joué que l’abus et l’affectation» (Voltaire 1736, OCV, t. 14, 110).

 

13«Il est vrai qu’une femme qui abandonnerait les devoirs de son état pour cultiver les sciences serait condamnable, même dans ses succès; mais, madame, le même esprit qui mène à la connaissance de la vérité est celui qui porte à remplir ses devoirs» (Voltaire 1736, OCV, t. 14, 111–112).

 

14«Son extravagance était si grande qu’elle s’imaginait que la lune était habitée, car elle avait dit dans une assemblée de curieux qu’elle donnerait deux mille écus à celui qui pourrait inventer de grandes lunettes pour découvrir de quelle façon les peuples de la lune étaient vêtus» (Lesclache 1667, 5).

 

15«[Les femmes] ne doivent pas s’appliquer à l’étude de la physique pour chercher un nouveau monde dans la lune, ni pour examiner si les comètes sont des sueurs de toute la sphère élémentaire ou pour combattre cette ridicule opinion, ni pour faire plusieurs expériences pour peser l’air, pour défendre le vide, ou pour le combattre. […].
Les femmes qui voudront s'appliquer à l'étude de la physique, doivent savoir que celui qui cherche la connaissance de toutes les choses naturelles le met en péril de travailler inutilement, de tomber en plusieurs erreurs et de s'élever contre Dieu par sa vanité» (Lesclache 1667, 173–174).

 

16‘A fault traditionally attributed to women and a topos of misogynist writing, curiosity constitutes in reality the very essence of a true scientific attitude’ (Pellegrin 2013, 382–383).

 

17We know that the Duchesse du Maine felt a strong attraction towards the sciences (geometry, arithmetic, astronomy, astrology) and that she received private lessons from Nicolas de Malézieu, see Cessac (2016), 58 onwards.

 

18«L’endroit de la petite fille du grand Condé assez bien, tout le reste fort médiocre; et surtout elle n’est pas encore revenue de l’étonnement où elle est de voir tant de louanges s’adresser à une autre qu’à elle; elle est ivre de mauvais encens, mais je crois (pour peu qu’elle vive encore) qu’elle aura tout le temps d’en rabattre», D1088.

 

19«Madame,
Ce n’est point ici une marquise, ni une philosophie imaginaire. L’étude solide que vous avez faite de plusieurs nouvelles vérités et le fruit d’un travail respectable, sont ce que j’offre au public pour votre gloire, pour celle de votre sexe, et pour l’utilité de quiconque voudra cultiver la raison et jouir sans peine de vos recherches. Il ne faut pas s’attendre à trouver ici des agréments. Toutes les mains ne savent pas couvrir de fleurs les épines des sciences; je dois me borner à tâcher de bien concevoir quelques vérités et à les faire voir avec ordre et clarté. Ce serait à vous de leur prêter des ornements» (Voltaire 1738, OCV, t. 15, 192).

 

20See the Letter from Mme du Châtelet to Maupertuis, 9th May 1738, D1496.

 

21“Madame la Marquise du Châtelet sent me from Cirey, where Mr Voltaire was at that time with her, a Letter containing a sort of extract from the Work, to be included in the Journal des Savants. We find it there in September 1738. This Letter and Extract are from Madame du Châtelet herself. She said nothing to me in the particular Letter she enclosed, but I guessed it. I wrote her as much; and in the response she kindly accorded me, she admitted that I had guessed correctly”, Trublet (1759), 134.

 

22«Je ne sais si ces paroles désignent l’auteur des Mondes, mais quand même elles le désigneraient, il suffit de lire les Élémens pour voir que M. de V. a trop de mérite pour ne pas sentir celui de cet auteur»,

 

23«Il est important de remarquer que le stile des Mondes, quelque grâce qu’il ait dans la bouche de la marquise, fatiguerait dans un ouvrage de plus longue haleine, et le judicieux auteur de ce livre charmant n’y eut mis sans doute que de la clarté & de la précision, s’il avait voulu descendre dans des détails plus approfondis».

 

24«Je prens la liberté d'acompagner [cette lettre] d'un petit Espèce d'extrait des Elémens de Neuton que ie désirerois bien qui pût v͞s plaire. J’y loue un peu M. de Fontenelle, mais c'est afin d’avoir la permission de le blâmer indirectement».

 

25«Vous avez bau suposer une marquise italienne. Croyez moy la française voux entendra peutêtre encor mieux que le cartesien à qui vous dédiez Neuton. J'ay une bonne tracasserie avec luy pour avoir commencé mon petit essay de catéchisme neutonien par ces mots,
Ce n'est point icy une marquise ny une philosophe imaginaire.
[…] Je me suis justifié en disant publiquement, que ce commencement n'est qu'une allusion aux conversations que nous eûmes à Cirey quand j'eus l'honneur d'entendre vos charmants dialogues. Je vous prends donc pour mon bouclier, et je me mets derrière vous. Protege me, vale, veni» (D1500).

 

26«Il faut être […] un imbécile pour penser que la philosophie de Newton puisse être à la portée de tout le monde. […] Quand mr Algarotti me lut ses dialogues sur la lumière, je lui donnai l'éloge qu'il méritait, d'avoir répandu infiniment d'esprit et de clarté sur cette belle partie de la physique; mais alors il avait peu approfondi cette matière. L'esprit et les agréments sont bons pour des vérités qu'on effleure; […] mais si mr Algarotti est entré, depuis notre dernière entrevue à Cirey, dans un plus grand examen des principes de Newton, son titre per le dame, ne convient point du tout, et sa marquise imaginaire devient assez déplacée» (D15029.

 

27«des beautés mâles auxquelles il faut les draperies de Poussin» et la marquise Du Châtelet « a un eprit qui, comme le dit La Fontaine de made de La Sablière, “A beauté d'homme avec grâces de femme”», Letter from Voltaire to Des Alleurs, 26th November 1738, D1666.

 

28«une récusation de la marquise fontenellienne», le philosophe se faisant « messager de la parole féminine savante, dans un retournement complet du dispositif de Fontenelle»

 

29«le stéréotype de la femme candide», mais « le renverse en proposant de devenir celle qui éduque son fils»).

 

30«Je tâcherai, dans cet Ouvrage, de mettre [la physique] à votre portée. […] La vérité peut emprunter différentes formes, et je tâcherai de lui donner ici celle qui peut convenir à votre âge, et de ne vous parler que des choses qui peuvent se comprendre avec le seul secours de la Géométrie commune que vous avez étudiée» (Inst1740, Avant-propos II).

 

31Minerva has done her physics. Some of it is good, it was König that dictated her theme. She has adjusted and decorated it here and there with some of Voltaire’s words, overheard at her dinners. The chapter on space is pitiable, the order of the work is worthless; there are even some serious errors […]. At any rate it is a woman who is writing and she gets involved in writing at the point where she is beginning her studies: « La Minerve vient de faire sa physique. Il y a du bon, c'est Konik qui lui a dicté son thème. Elle l'a ajusté & orné par-ci par-là de quelque mot échappé à Voltaire à ses soupers. Le chapitre sur l'étendue est pitoyable, l'ordre de l'ouvrage ne vaut rien; il y a même de très grosses fautes […]. Enfin c'est une femme qui écrit & qui se mêle d'écrire au moment où elle commence ses étude», Letter from Frédéric II to C.-É. Jordan, 24th September 1740, D2317).

 

32On the posterity of the model of the Fontenellian marquise (Chassot 2008; Delon 1981).

 

33«Je començois à Etre en peine de v͞s, Monsieur, ie craignois que mon comerce ne v͞s fût deuenu à charge; mais ie vois par votre lettre que votre amitié est aussi inépuisable que vos lumières. Ie n'osois croire auoir raison contre mr de Mairan auant votre lettre, mais ie me sens bien forte à présent, et v͞s releués mon courage. Mon dieu qu'il v͞s reste encore de ténèbres à dissiper dans mon esprit, et que votre présence m'est nécessaire! Ie me flatte que cette fois cy v͞s ne me tromperés pas, et que v͞s v͞s rendrés à l'enuie Extrême que i'ay de v͞s admirer de près».
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Abstract
This article considers, from the perspective of gender, what it meant for women to write books on science in France in the eighteenth century, since gender bias in that era required female intellectuals to take on a writing process and/or attitudes that differed from those that were the norm for male intellectuals. A text which serves as an excellent case in point is Émilie Du Châtelet’s Dissertation sur la nature et la propagation du feu (Diss1744), a complex and interesting book that contains two types of articles by Du Châtelet: one type written under her real name and the other anonymously. The book Dissertation is also essential reading for those who wish to understand the fame of her Institutions de physique (Inst1740, Inst1742), the transformation of Du Châtelet’s scientific thought, as well as her ambitions. As yet, the book Dissertation has not been well studied compared to her other works. Therefore, in this article, through analysis of the book, I intend not only to show how the treatment of books published by a woman under her own name differ from those of male intellectuals of that era but also to reveal some of the reasons why this particular book has not been properly studied until now.
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20.1 Introduction
In 1740, Émilie Du Châtelet (1706–1749; Fig. 20.1) published an educational scientific work entitled Institutions de physique anonymously (Fig. 20.2). Then she engaged in a vis viva controversy with a perpetual secretary of the Paris Academy of Sciences. About five years after the controversies, she planned a French translation of Newton’s Principia with extensive commentary under her own name. This paper analyzes her Dissertation du feu, published in book form in 1744 (Fig. 20.3), a work between the publication of Institutions and the translation of Principia. This book had an interesting feature: although it was published anonymously, it contained clues as to the author’s identity. By examining the context surrounding the production of this work, I explore gender issues in this field, with a special focus on the extent of the conflict between anonymity and women’s ambitions.[image: ]
Fig. 20.1Portrait of Émilie du Châtelet.
© Château de Breteuil


[image: ]
Fig. 20.21st edition of Institutuions de physique. (1740, anonymous). R.K. Smeltzer Collection

[image: ]
Fig. 20.3Dissertation du feu (1744). R.K. Smeltzer Collection


20.2 The Fate of Books Written by Women
In the eighteenth century, it was an adventure for a woman to publish a book under her own name. This was particularly the case for books about science, which was regarded as a “masculine” field. For example, Marie d’Arconville (1720–1805), a pioneer in the field of chemistry with many achievements, published her work anonymously or under a male name until the very end of her life. In an unpublished text entitled “Sur les femmes,” she explains the reason for her decision as follows:
“Affichent-elles [women] la science ou le bel esprit? Si leurs ouvrages sont mauvais, on les siffle; s’ils sont bons, on les leur ôte, et il ne leur reste que le ridicule de s’en être dit les auteurs” (Girou-Swiderski, 2011, 25).
However, most women were reluctant to publish their own books even anonymously, as women’s “independence” in academia was not socially expected (Schiebinger, 1989). Under these circumstances, regardless of their level of knowledge of a given subject matter, rather than publishing their own books, women tended to translate books of famous male scholars written in Latin or other foreign languages. They then published them mostly anonymously and only rarely under their own names. Because, unlike modern practice, translation works in the eighteenth century were often not literal translations, translators were able to slip their own opinions into the texts and/or a preface as an alternative to publishing their own books. In this way, academically ambitious women used translation works as a means of modest self-assertion “in the shadow of the male giant” (Mazzotti, 2001; Agnesi 2005; Cavazza, 2009).
20.3 The Attitude of Émilie Du Châtelet: The Early years
Although Du Châtelet later openly undertook the translation of Newton’s book with commentary and displayed a dignified attitude befitting her level of competence, her attitude in her early years was much more modest than that of d’Arconville. From her childhood, Du Châtelet was praised for her talent, and she was acclaimed as a girl genius in the salon of her father, Baron de Breteuil. However, this fame was only accorded to her as a talented woman in fashionable circles and not as an independent scholar. She started scientific research in earnest only after she began associating with talented scholars as a result of her encounter with Voltaire when she was in her late 20 s. In 18th-century France, women were virtually excluded from admission to colleges and universities. Moreover, many women, including d’Arconville, married young. Very few were lucky enough to have some “encounter” that led them to undertake serious studies (Badinter, 2006; Kawashima, 2013; Mazzotti, 2001).
Du Châtelet was around 28 years old when she realized that she might be able to undertake some academic writing of her own. She describes this as follows:I am convinced that many women are either ignorant of their talents because of the flaws in their education or bury them out of prejudice and for lack of a bold spirit. What I have experienced myself confirms me in this opinion. Chance led me to become acquainted with men of letters, I gained their friendship, and I saw with extreme surprise that they valued this amity. I began to believe that I was a thinking creature. (PhilWrit2009, 49 my emphasis).



Can we imagine Voltaire or Maupertuis ever doubting their status as thinking creature? No. To them, it was self-evident. However, this was not the case for women—even for exceptionally talented women, such as Du Châtelet. It took many years for her to first consider herself capable of serious thinking and then recognize that she was qualified enough to write down her own thoughts. This was, she said, due to two factors: a lack of girls’ education and social prejudice—in other words, gender bias.
Du Châtelet felt that because society kept women from studying, it was too late for her to acquire sufficient scholarship when she finally began her studies1; however, she wanted, at least through works that informed the public of the discoveries of geniuses, to be one of the “négocians de la republique des lettres” (Wade, 1947, 133). This statement, which can be seen as a pioneering expression of feminism, is a quote from the “Préface du traducteur” of her unpublished translation of Mandeville’s Fable of the Bees, probably made around 1735. Until she published a review of Voltaire’s Elements anonymously in the Journal des Savants in 1738, Du Châtelet’s occupation with science was indirect or private (Lettre1738).
Specifically, as symbolized by Voltaire’s famous words, “Minerve dictoit, et j’écrivois” (Voltaire, 1969, D. 1225, 196), although Du Châtelet had achieved fame as a femme savante, her role was limited to that of the muse that gave inspiration to male intellectuals. Her existence was known only from references to her name in dedications (Voltaire, 1738a, b)2 or from her figure shown in illustrations (Algarotti, 1737, frontispiece). This was an approach designed to avoid running up against the gender norms of the time—in other words, to maintain the de rigueur “ladylike way.” However, it was actually just a “procuration of authority” that denied her the fulfillment of her ambition.
20.4 Start of Publications and Dissertation du feu (1744)
Still, beginning with the abovementioned review of Voltaire’s Elements, Du Châtelet started publishing. Reading this review and her impressions of Algarotti’s book in her correspondence, we clearly see that, while she appreciated the dedication and the portrait, she was not satisfied with the scientific merit of their works (LettB1958, 252–256). Du Châtelet wanted to give voice to her own opinions. However, before the success of her Institutions de physique (Inst1740), she remained shrouded in anonymity. Thus, Institutions was a crucial turning point for her as an illuminator of science. Du Châtelet had probably planned Dissertation du feu before she realized the success of Institutions and then published it after the success of the latter book in the Republic of Letters became apparent.
The book Dissertation du feu is a collection of papers that includes a reprint of the paper “Dissertation du feu,” which had been submitted to a competition of the Paris Academy of Sciences in 1738, and the Du Châtelet–Mairan “Correspondence”: Mairan’s “Lettre” and Du Châtelet’s “Réponse.” These letters discussed the living forces controversy occurring in 1741 because of chapter 21 of Institutions (Mai1741 and Inst1742). However, it is not just a reprint of previous works; she also rewrote two of her own articles: “Dissertation” and “Réponse.” In them, we can see her ambition as well as her pride in achieving the status of an intellectual in science owing to the fame of Institutions.
20.5 Details Related to the Publication of “Dissertation du feu” (1739) and the Du Châtelet–Mairan “Correspondence” (1741)
Table 20.1 shows the works included in Dissertation in chronological order. “Réponse de Mme Du Châtelet” was the fourth publication, and the article “Dissertation” was the second publication. Both articles were rewritten for this 1744 edition. This rewrite was more significant than a simple revision, which was usually done when an author’s viewpoint changed over time. Du Châtelet was dissatisfied with her own work at the time of, or shortly after, the first publication of “Dissertation” in 1739 and the 1741 publication of “Réponse.”3
Table 20.1Dissertation du feu: Transition of four items. (2) and (4) are Du Châtelet’s articles


	 	1739
	1741
	1742
	1744

	(1) Avis du libraire
	 	 	 	(1) 1st Ed

	(2) Dissertation du feu
	(2)-1: 1st Ed.(B)
	 	 	(2)-2: Revised ed.(B)

	(3) Lettre de Mairan
	 	(3)-1: 1st Ed. (A)
	(3)-2: 2nd Print(A)
	(3)-3: 3rd Print(A)

	(4) Réponse de Mme Du Châtelet
	 	(4)-1: 1st Ed. (B)
(4)-2: 2nd print(A)
	(4)-3: 3rd print(A)
	(4)-4: Revised ed.(A)

	Book or journal containing the article
	Academy’s journal
	Published separately
	2nd Ed of Institutions(A)
	Dissertation du feu (B)


1740: 1st Ed. of Institutions, which was the cause of Châtelet-Mairan correspondence; (3), (4). (A): With author’s name (B): Anonymous




Du Châtelet wrote the article “Dissertation” in secret and even kept it from Voltaire because she opposed his scientific argument that fire had weight, and he also submitted a paper for the same prize.4 After the results of the competition were announced, which both Du Châtelet and Voltaire lost, she wrote to Maupertuis as follows:I think you were quite surprised that I had the audacity to compose a memoir for the Academy. I wanted to try out my strength in the shelter of incognito, because I was flattering myself to never be known. [...] I was unable to make any experiments because I was working without the knowledge of Mr de Voltaire (incognito) and I could not have hidden them from him. [...] [I] fought almost all his ideas in my work. (LettB1958I, 236; my emphasis).5




Furthermore, because Du Châtelet started to write the paper “Dissertation” just before the submission deadline, there was no time for advice from a third party; thus, she produced a redundant and unrefined paper.
Although neither Du Châtelet nor Voltaire won the prize, thanks to Voltaire’s efforts, she earned the honor of being the first woman to have an article appear anonymously6 alongside those of Voltaire as runner-up in the Academy’s journal (Diss1739). Nevertheless, Du Châtelet remained dissatisfied with her writing: because she had written it in such a hurry, she thought that it lacked sophistication. Moreover, her scientific views had changed between the submission and the publication of the article. Regarding the force of a moving body, she had converted from the Momentum school of Newton or Descartes to the vis viva school of Leibniz.
In the paper submitted for the competition in 1737, Du Châtelet praised a paper written by Dortous de Mairan in 1728 (Dortous de Mairan, 1753), who adhered to the Momentum school and was later named perpetual secretary of the Academy of Sciences. However, she requested that she modify that expression of approval at the time of the printing of her paper in 1739. The Academy rejected her request. In the end, the issue was reconciled by the insertion of errata, but Du Châtelet was not satisfied.7 Naturally, Mairan was quite displeased because, even though it was only through errata, his paper had been contested by a woman.
However, it was through the Du Châtelet–Mairan “Correspondence” that the conflict finally erupted. Du Châtelet lambasted the same paper of Mairan in chapter 21 of the Institutions. Although the Institutions were published anonymously, Mairan wrote an angry Lettre of objection, stating that it had been written by a female living in “C**,” so that readers could guess its author. Du Châtelet then wrote a rebuttal Réponse to his letter, and those letters became the “Correspondence” (Dortous de Mairan, 1741; Mai1741; Kawashima, 1990). As before, this Réponse was another work that she wished to rewrite later. She wrote it in a great hurry because of a rumor circulating at the time that the real author of Institutions was Koenig.
Why Koenig? As in the case of the article Dissertation, Institutions was also written in secret and published anonymously (Fig. 20.2). However, unlike the former, Du Châtelet listened to the opinions of several scholars beforehand for the latter. One of them was Koenig, a superb mathematician and her son’s tutor. Because he was a Leibnizian of Wolffian style, Koenig had been teased by Voltaire. Moreover, he parted ways with Du Châtelet over salary issues. Eventually, he spread the rumor that he was the true author of Institutions, taking advantage of her secret writing. Since he was well known as a talented mathematician and a corresponding member of the Paris Academy, it is no wonder that some people believed his story. Here, all the actions that Du Châtelet had taken to avoid prejudice due to being a woman—writing secretly and publishing anonymously—backfired. At this time, she explained the situation to Jean Bernoulli. Here again, as she had applied to enter the Academy’s competition, she emphasized the importance of her anonymity using the word incognito:I had composed in my leisure time in Cirey [before she knew Koenig, KK] some Elémens de phisique which I intended for my son and which a woman friend of mine who was in Cirey persuaded me to print, claiming, which is true enough, that there were none in French, and that being assured of incognito since I confided only in her, I would enjoy the pleasure of being judged, without running any risk if the judgement was not favourable. (LettB1958II, 17; my emphasis)8.



Consequently, Du Châtelet needed to inform the public as soon as possible that she possessed the ability to argue against Mairan without Koenig. As a result, her “Réponse” had the same weaknesses as her “Dissertation.” It was redundant and also contained topics that were not particularly scientific.
Journalism further complicated the story. Du Châtelet wanted the “Correspondence” to be widely known, but the Academy of Sciences kept silent. Not only the Histoire de l’Académie des Sciences but also the Journal des Savants ignored the controversy.9 Du Châtelet was angry at this “silence” on the part of the Academy and appealed to Maupertuis, saying that “I believe that the journals don’t even mention Mairan’s letter and mine. He apparently has found that it would be easier for them to impose silence, than to let them (e.g., the correspondence) speak for themselves. I swear to you that I am angry about this which seems to me to be a joke that I don’t want people to forget.” (LettB1958II, 63).10 The exact phenomenon described by d’Arconville at the beginning of this article—“s’ils [women’s works] sont bons, on les leur ôte”—is evident here (Girou-Swiderski, 2011, 25). Eventually, the Journal de Trévoux took up the controversy, praising Du Châtelet rather than Mairan—but not for her scientific argument. The journal praised her instead for her French esprit and femininity (Anon., 1741a, b; Kawashima, 1995). Du Châtelet’s reaction to this praise is unknown, but later we can see that she was not satisfied with it.
Despite the attempt of the Academy of Sciences to ignore the controversy, the Republic of Letters took note of the Correspondence, as well as of Institutions, which had triggered the controversy. It was also reprinted in 1741 (Du Châtelet, 1741a, b), and then the second edition, with the author’s name and the “Correspondence,” was published (Inst1742). This version was translated into German and Italian (Inst1743Nat, Inst1743Ve). Notably, Du Châtelet had gained considerable reputation in Germany for introducing Leibnizianism to France (Böttcher, 2008; Hagengruber, 2011). Thus, she gradually developed confidence in her own powers.
20.6 How Were the Two Articles Reworked?
With the book Dissertation, Du Châtelet fulfilled a long-cherished wish. To begin with, as with the article “Dissertation,” she did what she had not been able to do in the Academy’s journal: she completely ignored the Mairan article and only revised stating that the effect of the force of moving bodies being the product of its mass by the square of its velocity (Diss1744, 31).11 She thus made her position on the living forces clear.
Furthermore, there is a notable change in the “Réponse” modification from the viewpoint of gender. Du Châtelet omitted the part that the Journal de Trévoux had praised as very feminine and literary—a sentence that compared diamonds to the force of a moving body (Mai1741, 12–14; Anon., 1741, 1392–1393). It was a witty but not scientifically worded sentence.
On the other hand, Du Châtelet kept another part that the Journal de Trévoux had praised—a part regarding the existence of a negative force (Mai1741, 29; Anon., 1741b, 1400; Diss1744, 25). She considered the force of a body to be only scalar and rejected Mairan’s claim of the negative direction of force, ridiculing his minus sign with the term “petite barre” (Mai1741, 29; emphasis by Du Châtelet). It is also telling of Du Châtelet’s ambition to be recognized as a true and independent intellectual and not merely as an intelligent woman with femininity and esprit praised only in social circles. Comparing these two revised papers, “Dissertation” and “Réponse”, we can clearly understand her attitude toward the living forces and journalism.
It is also interesting to consider the above change in relation to Du Châtelet’s last work. As is well known, her final ambition was to translate Newton’s Principia into French and include her commentary (Newton & Du Châtelet, 1759). She did not keep this work a secret; rather, she made her writing public (LettB1958II, 189–193). To the people around her, it seemed that the person who once introduced Leibniz’s philosophy to France through Institutions now endeavored to translate Newton’s masterpiece and introduce it to France. In fact, Voltaire claimed in his preface to the book, which was published posthumously, that it contained evidence of Du Châtelet’s departure from Leibniz, whom she had praised in her Institutions, and her return to Newton.12 However, this was not correct; at the same time as she seemed to plan on translating Newton’s work, she published the book Dissertation, which contained the article “Dissertation,” rewritten to support the vis viva school and her argument in the “Correspondence” regarding the vis viva controversy. This suggests that her eclectic attitude toward Newton, Leibniz, and Descartes, which she had shown in her Institutions in 1740, remained unchanged in 1744 (Gardiner-Janik, 1982; Hagengruber, 2011; Locqueneux, 1995). Even in 1746, she sent Jean Bernoulli a letter that revealed her pro-Leibniz stance (LettB1958II, 149, 154).
20.7 The Complicated Publication Background of Dissertation du feu and Anonymity
Despite this content, one article and correspondence, it seems likely that the book Dissertation was not intended to appear in the form in which it was published from the outset. There are some puzzling points. For example, the four items in the book—the “Avis du libraire” and three articles—were printed in different typefaces and with independent pagination.13 There is no table of contents in the book, and it is possible that different types of paper were used. I assume that Du Châtelet had originally intended to publish only the revised “Dissertation” anonymously. This may have been around 1741 or earlier, as designated by the thick line shown in Table 20.2. However, after seeing the reputation of Institutions and the “Correspondence,” she may have decided to add Mairan’s letter and her revised response under her own name. Thus, the book received its final form with three distinct articles.Table 20.2Published Works of Émilie du Châtelet and Anonymity


	Title
	Anonymous
	With author’s name
	Author’s gender
	Remarks on the author’s gender

	“Lettre sur les Eléments de la philosophe de Newton” (1738)
	 × 
	 	(M)
	 
	“Dissertation du fue” (1739)
	 × 
	 	F
	Une jeune Dame d’un haute société

	Institutions de physique (1740)
	 × 
	 	M
	 
	Institutions en Amsterdam (1741)
	 × 
	 	M
	 
	Institutions en Londres (1741)
	 × 
	 	M
	 
	Réponse (1741)
	 × 
	 	F
	Madame***

	Réponse rep. (1741)
	 	 × 
	F
	 
	Institutions de Physique, 2eme ed (1742)
	“Institutions”
	 	 × 
	F
	 
	“Réponse”
	 	 × 
	F
	 
	Dissertation du fue (1744)
	“Dissertation”
	(×)
	 	(F)
	(Possible to find author’s name by Avis du libraire)

	“Réponse”
	 	 × 
	F
	 




Due to these twists and turns, some versions do not contain all four items. I found at least three different versions: a book with four items; a book with the “Avis du libraire” and “Dissertation du feu”; and a third one with “Dissertation du feu” and “Lettre.”14 I believe that the existence of variants is one of the reasons that research on this book has been scant. One of the main problems is that the version in the Bibliothèque Nationale de la France (BNF) is not the final version of the book; it contains only the “Avis du libraire” and “Dissertation.”
Dissertation was published by the same publishing company as Institutions, Prault fils, and the author’s name was not shown on the front cover (Fig. 20.3). However, we can see in the “Avis du libraire” that Prault fils used a ploy. The “Avis” states that the author of the anonymous Dissertation and the author of Institutions are the same person; and Institutions had already been published in 1742 with her real name in the second edition (Table 20.2). It also states that the author of “Réponse” and the author of Institutions are the same person; thus, even if readers did not know the name of the author of Institutions, they could easily guess who the author of the article “Dissertation” was because in this book, her name appeared in “Réponse” as Madame la Marquise du Chastellet (Diss1744, “Réponse,” 1).As few copies of the pieces of the Prizes15 are printed, & that these copies are almost all distributed among the Academicians, I [the publisher] thought to please the Public, to give him this Dissertation [of fire], in the same form, as the Physical Institutions of the same Author; I joined to it the Letter which M. de Mairan wrote to her in 1741, on the subject of the living forces, & of the Author's reply, which gave me the remainder of the edition she had made of his reply in Brussels where she was then. (Anon., 1744, n.p.; my emphasis).16



We can thus conclude that the final version of the book Dissertation is the one containing three articles and the “Avis.” The book in the BNF is an incomplete version, from which readers can understand neither the meaning of the “Avis du libraire” nor Du Châtelet’s aim. In 1744, there should have been no hesitancy on Du Châtelet’s part to use her name as the author.
20.8 Conclusion
The book Dissertation du feu, planned over a long period and published in 1744, has a complex structure. Although it was published anonymously, the observant reader could infer the author’s identity. I believe that the book represented Du Châtelet’s revenge for past grievances, a revenge exacted in the form of the success of Institutions de physique and her response to Mairan. Without this success, I think that she would have continued to conduct her writing in secret and publish her work anonymously. Her wish before she published Institutions—the initial wish to be judged as her own person without risk or the necessity of hiding in anonymity—must have been truly compelling. In conclusion, it can be said that the fame of Institutions and the living forces controversy with Mairan put an end to or lessened her concerns arising from gender bias.
When Du Châtelet started translating Newton’s Principia—her next work after Dissertation du feu—she did not keep it secret from the world. This shows that, after her recognition as the author of Dissertation, she had developed sufficient confidence not only in her own powers but also in the reception that she could now expect as Newton’s translator. Moreover, this work became the one that she herself stated, “Ce livre est attendu, promis, […] ma réputation en dépende” (LettB1958II, 189–190).
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Footnotes
1“Mais ie ne fis que l’entrevoir, et le monde, la dissipation, pour lesquels seule ie me croyois née, emportant tout mon tems et toute mon ame, ie ne l’ai crû bien serieusement, que dans un age ou il est encore tems de devenir raisonable, mais ou il ne l’est plus d’acquerir des talent” (Wade 1947, 136).

 

2In the Amsterdam version, Du Châtelet’s name is not fully spelled: “A madame la marquise du Ch**,” “A madame la marquise du Ch** Avant propos.” However, in the second edition in London [Paris], her name is written in full as “Du Chastellet” and “Du Chastelet” (Voltaire 1738a, 1738b, 3–8, 9–13).

 

3Another common denominator of these two articles is that both were Academy-related works (Kawashima 2016).

 

4Regarding the articles of Du Châtelet and Voltaire in the competition, see Walters 1967 and Kawashima 2005.

 

5Je crois que vous avez été bien étonné que j’aie eu la hardiesse de composer un mémoire pour l’Académie. J’ai voulu essayer mes force à l’abri de l’incognito, car je me flattais bien de n’être jamais connue. […] Je n’ai pu faire aucun experience parce que je travaillais à l’insu de mr de Voltaire et que je n’aurais pu les lui cacher. […] [J]e combattais presque toutes ses idées dans mon ouvrage.

 

6However, the Academy commented on the author as follows: “une dame d’un haut rang” (Diss1739,.n,p..).

 

7The original text and errata are as follows: “[L]’effet de la force d’un corps étant le produit de sa masse par sa vîtesse.*/ [Footnote:] *Mais que seroit-ce encore si la force d’un corps étoit le produit de sa masse par le quarré de sa vîtesse, comme M. Leibniz, & de très-grands Philosophes l’ont prétendu, & comme on le croiroit encore, sans la façon admirable dont M. de Mairan a prouvé le contraire!” (Diss1739, 105). Errata: “& comme on le croiroit encore, sans la façon admirable dont M. de Mairan a prouvé le contraire, lis. & comme une grande partie du monde sçavant le croit encore, malgré la façon admirable dont M. de Mairan a établit le contraire dans son Mémoire de 1728” (ibid., n.p.).

 

8J’avois composé dans mon loisir de Ciray [before she knew Koenig] des Elémens de phisique que je destinais pour mon fils et qu’une femme de mes amies qui était à Ciray me persuada de faire imprimer prétendant, ce qui est assez vrai, qu’il n’y en avait point en français, et qu’étant assure de l’incognito puisque je ne me confiais qu’à elle, je jouirais du plaisir de me voir juger, sans courir aucun risque si le jugement n’était pas favorable. (my emphasis).

 

9Histoire de l’Académie des Sciences, one of the Academy’s journals, would usually introduce all the significant scientific books and papers published. However, Mairan, who, as perpetual secretary of the Academy, was in the position to write all articles for the journal, went against the established practice and completely ignored the Correspondence while mentioning all other documents on vis viva (Dortous de Mairan 1744).

 

10“Je crois que les journaux ne parleront point de la lettre de Mairan et de la mienne. Il a trouvé apparemment qu’il était plus aisé de leur imposer silence, que de les faire parler à son gré. Je vous avoue que j’en suis fachée, car cela me paraît une anecdote plaisante que je ne veux pas qu’on oublie”.

 

11“l’effet de la force des corps étant le produit de sa masse par le quarré de sa vitesse”.

 

12“Ainsi, après avoir eu le courage d’embellir Léibniz [by Institutions], elle [Du Châtelet] eut celui de l’abandonner: courage bien rare dans quiconque a embrassé une opinion, mais qui ne coûta guères d’efforts à une ame qui étoit passionnée pour la vérité” (Voltaire 1759, v–vj).

 

13The four items are as follows: (1) “Avis du libraire” (n.p.), (2) “Dissertation du feu,” pp. 1–139, (3) “Lettre,” pp. 1–38, and (4) “Réponse,” pp. 1–37.

 

14The different versions that I found are one in the Houghton Library in the US with (1) + (2) + (3) + (4); one in the Bibliothèque Nationale de la France with (1) + (2), and one in the collection of Ronald K. Smeltzer with (2) + (3). Hypothetically, there could be other possibilities: (1) + (2) + (3), (2) + (3), (2), and (2) + (3) + (4). There is no reported version without (2), nor one with (4) and without (3). Items (1), (2), (3), and (4) are shown in note 13.

 

15This refers to the Academy’s special journal issue that featured the papers winning prizes in the competition (Diss1739).

 

16Comme on tire peu d’exemplaires des pieces des Prix, & que ces exemplaires sont presque tous distribués entre les Academiciens, j’ai [the publisher] crû faire plaisir au Public, de lui donner cette Dissertation [du feu], dans la même forme, que les Institutions Physiques du même Auteur; j’y ai joint la Lettre que M. de Mairan lui écrivit en 1741, au sujet des forces vives, & de la réponse de l’Auteur, qui m’a donné le reste de l’édition qu’elle fit faire de sa réponse à Bruxelles où elle étoit alors. (Anon. 1744, n.p.; my emphasis).
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Abstract
Recent critical analysis has confirmed the fabled view that Émilie Du Châtelet authored an important manuscript directed against the Christian religion, the Examens de la Bible. This highly polemical work, of which three different copies exist today, forms part of a vast corpus of anti-religious texts in circulation during the seventeenth and eighteenth centuries, the clandestine philosophical manuscripts, the study of which has, in recent years, led to a thorough renewal of seventeenth-century and Enlightenment research. This article proposes to examine the relationship between this text and the clandestine corpus as well as clarifying the special position occupied by the Marquise within that universe. Although the methodological, critical and philosophical attitude of the Marquise identifies her as a fully integral participant in the clandestine corpus, we have little evidence that would allow us to determine whether Émilie was familiar with the other works constituting this corpus or the circumstances of their composition and circulation. Nevertheless, by placing the Examens de la Bible within the context of the clandestine manuscripts as a whole, regardless of the sources informing the text or the Marquise’s objectives, it forms a singular example of the transformations to which French thought was subject during the first half of the eighteenth-century.
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21.1 Introduction
My objective in this article will be not so much to emphasise the elements constituting the specifically feminine originality of the work of Madame Du Châtelet than to attempt to explore the general knowledge defining what is described here as the “Emilian Ageˮ and to do so by studying the position occupied by Émilie within a particular facet of the intellectual life of the eighteenth-century that of clandestine philosophical literature. In fact, the Marquise not only translated Newton (1643–1727) and Mandeville 1670–1733), she realized her own scientific experimentations, debated with philosophers and scientists of her time and thus defied dominant masculine thought (Le Ru, 2019; Seguin, 2021). Émilie Du Châtelet goes even further: she is also the author of one of the most virulent clandestine philosophical manuscripts against religion, the Examens de la Bible (Examinations of the Bible). This text was composed in the first half of the eighteenth century and remained anonymous for a long time; it offers a sacrilegious reading of each of the books of the Old and New Testaments and of the morality that results from them, in the name of critical reason considered superior to revelation.
In this context, I will attempt to demonstrate how the work of the Marquise Du Châtelet contributes to the definition and interpretation of a major field within Enlightenment thought, which is still sometimes ignored, that of the clandestine philosophical manuscripts, a corpus of which the Examens de la Bible, now attributed to Émilie, is undoubtedly one of the most outstanding examples (Ex2011). Here again, it would appear necessary to proceed with the greatest methodological caution, in order to avoid succumbing to another danger, namely that of applying anachronistic analytical matrices to the work of the Marquise. I would like, on the contrary, to return to the criteria by which the least well-known work of Du Châtelet (unknown for good reason, since it has only recently been attributed to her1) is incorporated into this corpus, in order to reveal what this document tells us about her era; in other words, what we may learn about the relationship that Émilie entertained with the thought of her time and also what this work does or does not tell us about the transformations occurring in the first half of the eighteenth-century.
21.2 Clandestine Philosophical Literature
From the perspective of historical research,2 in the corpus of clandestine philosophical literature, we find a number of manuscript texts which, since they were first identified by Gustave Lanson (1912) and Ira O. Wade (1938), have continued to multiply, according to the meticulous investigation conducted by Miguel Benitez,3 to the point of encompassing 250 different titles in more than 2000 copies, held mostly in European, and in particular French, libraries (with large numbers also in German libraries) (Seguin, 2009). Their covert circulation is proved by eyewitness accounts, correspondence, the presence of these titles in the catalogues of public or private libraries, or in inventories made after death, etc. The coherence of this corpus does not, however, meet an observable material criterion, much less amount to a declared desire on the part of the authors composing it to constitute a distinctive intellectual movement or to stoke a philosophical debate—at least, not in every case. This corpus has been constituted as such a posteriori by the researchers themselves, who have detected very strong common elements in these scattered writings and who have identified their channels of production, circulation and reception, demonstrating that, more than being the result of a specific, concerted intention, this corpus is symptomatic of a transformation whose significance was sometimes lost on the authors themselves.4

Which criteria may be used to define this corpus? It is composed essentially of manuscript copies, as was the case for Examens of Madame Du Châtelet—only recently edited. These texts circulated without the name of the author, or with sibylline attributions, and dissemination did not necessarily precede a final printing stage. There are copies based on printed works that are now rare (such as, for example, the Cymbalum mundi by Bonaventure des Périers5), manuscripts that were printed subsequently, usually by someone other than the author (as in the case of the Doutes sur la religion, attributed to Dumarsais and published by Voltaire in his Évangile de la raison), often long after they had died (as with the Mémoires des sentiments et des pensées de Jean Meslier). There are, obviously, manuscripts in existence that it would have been impossible to distribute in printed form within the context of censorship in the first half of the eighteenth-century. These include the famous Traité des trois imposteurs, whose composition may perhaps be dated back to the last years of the seventeenth-century, which was first printed in the Netherlands in 1719 (under the title L'Esprit de Spinoza) and subsequently, through the efforts of Baron d’Holbach, in 1768, while the circulation of the manuscript version of the text throughout the eighteenth-century made it the most widely diffused clandestine philosophical text and the manuscript version continued to be diffused at the same time as the printed version. There are, however, numerous manuscripts that have remained anonymous and unpublished until the present day, such as l’Analyse de la religion chrétienne, as well as the Notes and Preuves (to which we will return), and others which have only been published as a result of contemporary research, in particular the manuscript that interests us here, the Examens de la Bible by Madame Du Châtelet.
The material criterion (the manuscript form) is not, however, sufficient to situate this text within the corpus with which we are concerned. Numerous writings were disseminated in manuscript form during the eighteenth-century. From ephemera to Jansenist literature, and public forms of correspondence, the manuscript continued to be employed on a regular basis for the dissemination and circulation of works and ideas, even if it was particularly suited to the clandestine dissemination of polemical texts such as those found in our corpus. We might go even further: the intellectual and material history of reading and the book tells us that the various forms assumed by clandestine philosophy (manuscripts, publication outside France, secret publication within France, etc.) constitute one of the specific configurations of intellectual life of the eighteenth-century that adopted by a substantial number of works which, for various reasons, evade the strict requirements imposed by the publishing market and the implementation of royal and religious censorship. Manuscript publication thus concerned the majority of texts (Martin & Chartier, 1984), from controversial works of every type to religious literature identified as heterodox (Protestant or Jansenist), pornographic literature and, even, the simplest novel, at least up to the middle of the century (Weil, 1986).
Clandestine philosophical manuscripts are therefore characterised by the fact that in addition to their covert diffusion, anonymity or false attribution, and their manuscript form, they are “philosophicalˮ in the broader sense attributed to this term by the Enlightenment, that defined precisely by the article “Philosopheˮ in the Encyclopédie, and indeed, that very article was originally one of the manuscripts6 belonging to that corpus. They deal in a critical, subversive or impious spirit with essentially metaphysical or religious questions while combatting prejudice through rational reflection (philosophical, historical and scientific reason). They are, thus, for the most part, heterodox writings, insofar as, in the majority of cases, they condemn the tenets of the faith: God himself (his existence, his essence and his relationship with the world); the human soul (its spirituality and immortality); revelation (authenticity or coherence of the Biblical scriptures, validity of the prophecies and miracles, quality of exegesis); historical religions in general (their origins, their relationship with the political world, the crimes committed in their name in the course of history), and Christianity in particular, especially Catholicism, through its history, dogma, mysteries and morality. However, this critical factor may be based upon highly varied philosophical orientations, from naturalism to materialism, from atheism to pantheism or deism, and reflect the influence of Descartes, Bayle, Hobbes or Spinoza, not to mention the libertins érudits of the seventeenth-century.
21.3 The Examens de la Bible Within the Clandestine Corpus
Considered in this perspective, the Examens de la Bible by Madame Du Châtelet fall within the definition of the clandestine corpus. Without entering into a detailed analysis here, as Bertram Schwarzbach has done in a highly apposite manner in his introduction to the edition of the text, we are able to state that the work produced by Émilie satisifies these criteria, both in terms of its material character (its status as an anonymous manuscript work), and its methodological and philosophical approach. The treatise presents a critical commentary of each of the books of the Bible, subverting the apologetical method of the period, in particular that of the model of the genre, Father Augustin Calmet, who at the beginning of the century had authored a Commentaire de la Bible which Voltaire would later adopt as one of his preferred targets (Calmet 1707–17). And finally, through the systematicity of the method chosen, Du Châtelet puts the Christian religion, and Catholicism in particular, on trial by attacking the very foundations of Christian theology (the Scriptures), employing all the angles of attack characteristic of clandestine philosophical literature: denunciation of revelation,7 absurdity of the prophecies8 and miracles,9 immorality of the Old Testament,10 contradictions within and between the Gospel texts,11 etc. The manuscript thus subjects the Bible, book after book, to a rational examination whose arguments are derived from historical and scientific reasoning, the critical use of apologetical sources, as well as an internal analysis of the work for the purposes of demonstrating its human nature, its imperfections and therefore the impossibility of it conveying a particular revealed message and imposing any kind of universal morality. Through its choice of methodology (attacking the founding texts of the Christian religion) and the strength of the criticism offered, the Examens of Madame Du Châtelet constitute one of the most systematic and effective clandestine philosophical manuscripts of the first half of the eighteenth-century and appear to complete the intellectual output of this exceptional woman by bringing a new dimension to her already rich and influential work. This would also help to explain the cloak of anonymity under which this manuscript has reached us, as well as the profane legend that developed over time concerning the author and her philosophical intentions.
And yet, to draw such a conclusion would appear to me to betray the reality of the clandestine philosophical manuscripts in all their great complexity. Indeed, research conducted over the last few years has demonstrated that clandestine literature, and to an even greater extent the choice of the manuscript form, satisfied not only the requirement for protection of the authors and readers, a mode of transmission adapted to certain circles of initiates, but also constituted an economic and intellectual choice (Artigas-Menant, 2001; Darnton, 2006; Mothu, 2000; Moureau, 1993). The manuscript form, which predominates in the clandestine philosophical corpus, appears to be consistent with a particular trait of this literature, often conceived not merely as the preferred medium of a current of thought that is polemical in itself, but also as a malleable material, which could be reused by other readers. In turn, the readers became copyists and authors, and thereby participated in the drafting and dissemination of a form of thought that was as much individual as collective, the expression of both powerful personalities and a social phenomenon. We observe here the articulation of a “crisis of conscienceˮ, to quote the title of the work by Paul Hazard, in which the names of individuals were less important than the network of meanings constructed by the texts, and in which the beauty of the structure was often less significant than the strength of the arguments.
It was therefore because it combined heterodox content with a medium compatible with dynamic thinking, which was constantly being refined and could easily be adapted to the conditions associated with clandestine dissemination, that this corpus represented a particularly formidable weapon of the philosophical “undergroundˮ of the late seventeenth-century and a large part of the eighteenth. It was, moreover, also the reason why, at an early stage, Gustave Lanson was able to produce the first list of clandestine philosophical manuscripts, since he had identified it, correctly, as a major source for the most controversial ideas of the Enlightenment authors.
It is, however, difficult, given the current state of knowledge, to state that Madame Du Châtelet intended to participate in the diffusion of this highly polemical work, or that she was aware, at the moment at which she wrote this impressive manuscript,12 of the existence of other manuscripts of the same nature. What is known about her life at Cirey, in the company of Voltaire, allows us to do no more than to elaborate a number of more or less plausible hypotheses, based on quite limited testimony, which is not always well informed13 and which cannot for the present be compared with other sources: daily readings of the Bible in the company of Voltaire, the composition of a very large work devoted to the scriptures, also polemical in nature.
However, neither our knowledge of Émilie’s library nor Voltaire’s correspondence from this period provides us with any indication of the presence of clandestine literature within the Cirey coterie at the time at which the Examens were composed, while some of the most important works contained within this corpus (Examen de la religion, Traité des trois imposteurs, Analyse de la religion, Doutes sur la religion adressées au père Malebranche, and indeed the Testament de Meslier) were already being circulated and, in certain cases, widely disseminated. In fact, from a purely material perspective, Émilie would have had opportunity to read these texts even before her withdrawal to Cirey, in the salons that she frequented, for example, where she would have come into contact with some of the actors of the clandestine milieu, such as Fontenelle; but nothing explicit in her biography or in her public or personal writings allows us to assert this.14 Account should be taken, however, of Voltaire's own clandestine writings: by the time of his flight to Cirey, he had composed several versions of the Épître à Uranie, which circulated and was first published (against his will) in 1735; moreover, this period coincides with his preparation of a clandestine version of the Lettre sur M. Locke, which was first published (again without his consent) in 1736. Through Voltaire, Émilie may have gained insight into the clandestine publication of philosophical works (Voltaire, 2020).
We ought, undoubtedly, to undertake a detailed analysis of the Examens, comparing them meticulously with other manuscripts found in the clandestine corpus. It is highly probable that we will find numerous points of congruity between the Examens of Madame Du Châtelet and the arguments used in other clandestine manuscripts. However, this proximity will not allow us to put forward with certainty a particular argument as an influence, given that the clandestine philosophical literature mobilises a common critical content, the significance of each text emerging not so much in the similarities as in the differences. It is possible that examination of these recently discovered manuscripts, which unfortunately remain inaccessible, might begin to provide answers to these questions. However, since we have not yet viewed these texts, it is better to confine our efforts to what we actually know.
21.4 Émilie Du Châtelet, Clandestine Philosopher
Nevertheless, the special status of the Examens de la Bible within the context of the clandestine corpus, and the provisional nature of our knowledge of them, will allow us to draw two key lessons in order to improve our understanding of this corpus and the place of the Examens in the intellectual history of the first half of the eighteenth-century. On the one hand, it would appear obvious that even though Émilie may have been unaware that she was participating in the creation of a highly influential intellectual movement, the reception given to her work reinforced her position as a “clandestine philosopherˮ. The manuscripts still extant (one copy in a private collection, one copy in the Royal Library of Belgium15 and the collection held by the Troyes Public Library,16 which also includes the Analyse de la religion chrétienne as well as the attached Notes and Preuves), reveal that the Examens de la Bible were not only disseminated in manuscript form during the eighteenth-century, but that they were specifically regarded as forming part of the clandestine family,17 even when the name of the author remained unknown or no more than a tradition that could not be corroborated. This intellectual proximity, the dissemination of the text, the aura and mystery associated with the years spent with Voltaire at Cirey, undoubtedly helped to forge the “legend of the manuscriptˮ with the Marquise engaged in secret combat against the church and its teaching. The image of the clandestine philosopher Émilie Du Châtelet is therefore, in reflection of the clandestine corpus, as much the result of a single, radical and highly-informed work as a social and intellectual construct, created a posteriori by the possible intellectual proximity of the readers of the second-half of the eighteenth-century with the work—a methodological, critical and philosophical identity with other texts within the clandestine corpus.
However, even if we suppose that Madame du Châtelet had never read any of these clandestine writings, or that there was no reception, either direct or indirect, of her own observations on the Bible during the eighteenth-century (at the time when clandestine writings were being actively disseminated), the Examens de la Bible still bear witness to the existence of a state of mind shared by many of the other authors engaged in clandestine philosophical activity, in its methodological rigour, and in the strength of the rational criticism on which the text is based. This is precisely where one of the most unusual characteristics of the corpus of clandestine literature is to be found, which Émilie’s manuscript also reinforces.
Indeed, the research conducted over the last few years has made it possible to redefine the image of the corpus provided by the very individuals who facilitated its discovery. In particular, the work of identifying the authors of the texts, which remains one of the most important areas within the research field and perhaps even one of the hardest to bring to a complete conclusion, has substantially modified the view that Lanson and Ira O. Wade formed of clandestine philosophy. The successful identification of various authors, including that of Du Châtelet, various identifications pending, and also the progressive discovery of the milieux in which the writings were disseminated and received, have allowed us to gain a deeper understanding of the world of clandestine philosophy and, even though the phenomenon still harbours many areas of uncertainty, to describe its workings as well as the meaning that should be attributed to its characteristic practices.
Indeed, it would now seem difficult to reduce clandestine philosophy to the actions of a coterie conscious of its role in the drafting and dissemination of controversial ideas and able to organise its activity so as to evade the snares of religious and political censorship, as Ira O. Wade suggested.18 Admittedly, it is obvious that some of the authors knew each other and frequented the same circles; thus, an author such as Fréret, to whom we have attributed the Lettre de Thrasybule à Leucippe (Fréret, 1986), an eminent orientalist and member of the Académie des Inscriptions et Belles-Lettres, moved in the same circles as Jean-Baptiste de Mirabaud, translator of Tasso and probable author of Opinions des anciens sur l’origine du monde (Mascrier, 1751). Dumarsais, Boindin and Lévesque de Burigny gravitated around the Duke of Noailles and the Count of Boulainvilliers, who was himself heavily involved in the production and dissemination of clandestine writings. They would meet at Procope, in the society salons, most likely in the social circles of the Académies, since some of the authors associated with the clandestine world were directly involved with them: Fontenelle is a good example, being the first perpetual secretary of the Académie des Sciences between 1699 and 1740, member also of the Académie française and the Académie des Inscriptions et Belles-Lettres in which he was admittedly less active but nevertheless familiar with its members, such as Fréret, and in which he even held the post of royal censor (Charton, 2010).19 The learned circles, as well as those of the royal administration or finances, would appear to have provided highly fertile ground for the development of the critical spirit characteristic of clandestine philosophical literature, and it would undoubtedly be useful to explore these milieux in greater depth,20 their role in the production and dissemination of critical literature having been firmly established.
However, to this first group, this clandestine cell, we must add another, which neither Lanson nor Wade took into account in their respective studies, and which takes us away from the Parisian circles while furnishing us with an undoubtedly more accurate conception of the true nature of the clandestine nexus and the difficulty associated with its interpretation. This involves actors, who were not secondary but more peripheral, who came into contact with the clandestine world itself, contributing to it in a more or less direct fashion, but whose principal activity left them at a distance from the primary networks of production and dissemination of texts and whose intention to participate in an organised network as such is not always obvious. We will consider one example here.21

Benoît de Maillet, the author of Telliamed (Maillet, 1748), whose dissemination in manuscript form is attested from 1720, was seen regularly in the circles of the royal administration and corresponded regularly with some of the actors of Parisian intellectual life from whom he was, however, separated for a major part of his life owing to his political duties.22 Maillet submitted, for example, his Traité sur la diminution de la mer (the alternative title for Telliamed) to the secretary of the Académie des Sciences, Fontenelle, at whose request, if we are to believe the correspondence, he developed his hypothesis of the marine origin of life.23 We also know that Maillet uses some of the texts of the clandestine corpus in the composition of his own treatise (Benítez/Artigas-Menant, 1990). However, the very essence of the arguments constituting Maillet’s thesis against the Christian religion, the power and originality of its materialism, is derived from his experience in the field, from his observation of nature itself which contradicts the historical understanding of the physical history of the earth imposed by the Bible (Seguin, 2011). Maillet’s work thus forms part of the clandestine world not merely because of the position occupied by the author within the intellectual circles of the period, and which appear reduced in scope overall, or due to the polemical dimension peculiar to the text he produced (Maillet is persuaded to write a scientific treatise), but owing to its utility to other participants in clandestine philosophy, directly involved in the dissemination of this type of argument, as proved by the posthumous editions to which the text was subject, in a slightly amended form, through the efforts of Abbé Le Mascrier.24

The clandestine world benefited additionally from a third group of authors who appear to have been—some entirely, others almost completely—cut off from the political and philosophical networks, but whose polemical power illustrates the very strength of the phenomenon for which they became the most paradigmatic representatives. Indeed, how is it possible to link Meslier, the simple curé of the small village of Étrépigny, whose ideas were developed far from the ferment of Paris and its fashionable society, with the network that would give his philosophical “testamentˮ all the force of an incontrovertible witness against the Catholic religion and even transform, as did Voltaire, his militant atheism into a form of philosophical deism? And how are we to explain the relationship with the author of the Difficultés sur la religion, Robert Challe, who was also far removed from learned and wordly social circles, even cultivating anonymity out of deep philosophical conviction, and whom we now consider to be the “father of French deismˮ (Deloffre, 1979). The clandestine networks created another legend of him, in which he figures as a materialist, atheist “philosopher-soldierˮ,25 actively engaged in the struggle for the Enlightenment?
21.5 Conclusion
Clandestine philosophical literature—and this is undoubtedly the major lesson that all these years of research have given us, clearly illuminating the work undertaken by the Marquise—is not merely an intellectual phenomenon in itself, as described by Lanson and Wade. It is the expression of a profound disruption beginning towards the end of the seventeenth-century, and extending, during the first half of the eighteenth century, across various sections of Ancien Régime society, from the aristocracy to the provincial petite bourgeoisie, from worldly society to places of residence far from the capital, from the highly masculine world of the learned and academic milieux, to the private world of a woman of reason (Hazard, 1935). And it is in this sense that the case of Émilie Du Châtelet would seem particularly enlightening and might suggest a number of comments which I present by way of conclusion.
There is one major lesson to be drawn from the work of Émilie Du Châtelet herself. She remains, to this day, the only female author of clandestine philosophical manuscripts that we have been able to identify. She is even, in all probability, the only French woman to have written a text of this nature, which is without a doubt one of the most methodical and most virulent works directed against revealed religions and Catholicism in particular, most likely composed without clear knowledge of the extent of the phenomenon of clandestine philosophy, and at a time when the drafting of this type of manuscript had begun to decline significantly in favour of the clandestine or foreign printing of texts.26 This fact provides confirmation, were it needed, of the extraordinary intellectual life of Émilie Du Châtelet which had an extensive impact on the scientific and philosophical output, both official and clandestine, of her time.
However, the second lesson is that the existence of this manuscript, within the context that I have attempted to describe briefly here, also shows us the scope of a phenomenon affecting every social class, every intellectual sphere, and which, indeed, also relates to a female audience. Although the case of Du Châtelet in her role as the author of this type of text remains exceptional, that of the reception of these writings among her female contemporaries has not yet been sufficiently explored, although it seems to me that it may still produce many surprises.
Finally, the case of Émilie Du Châtelet, the “clandestine philosopherˮ, appears to show us the extent to which the life and work of this exceptional woman constitute an extraordinary means of studying the highly significant transformations undergone by French thought during the years from 1700 to 1750 a period during which were forged the most radical ideas of the later works of the authors whose names left their mark on the century. Regardless of whether or not the Examens of Émilie inspired the Bible enfin expliquée and other polemical works written by Voltaire, or whether she was influenced by her reading of other authors engaged in clandestine philosophy (as we are occasionally tempted to believe), or whether, on the contrary, Émilie’s work inspired those authors, Émilie Du Châtelet occupies a prominent position as a “clandestine philosopherˮ of the eighteenth-century.
As in her other intellectual activities, or perhaps even more so, in this case Du Châtelet naturally assumed, completely, a position that she did not demand for herself, in the same way that she did not, for complex reasons, sign her manuscript. Nevertheless, even though Émilie did not allow her name to be associated with clandestine philosophical literature, even though she did not, it would appear to me, stamp her name on the period to the extent of making the first half of the eighteenth-century an “Emilian Ageˮ, the complexity, diversity and richness of her work, and especially her output as a “clandestine philosopherˮ made her unreservedly, passionately and definitively a woman of the Enlightenment.
Acknowledgments
I would like to thank Antony McKenna for his patient proofreading and wise advice.

Abbreviation
	(Ex2011) Du Châtelet, É.. 2011. Examens de la Bible. Edited by Bertram Schwarzbach. Paris: Champion.


References
	Artigas-Menant, G. (1990). “Une continuation des Entretiens: Benoît de Maillet, disciple de Fontenelleˮ in Corpus /13, “Fontenelleˮ, 113–123.

	Artigas-Menant, G. (1997). Telliamed palimpseste. L’Indien, le missionnaire et le scribe. in Antony McKenna and Alain Mothu, La Philosophie clandestine à l’Âge Classique. Paris, Universitas/Oxford, Voltaire Foundation, 129–142.

	Artigas-Menant, G. (2001). Du secret des clandestins à la propagande voltairienne. Paris Champion.

	Artigas-Menant, G. (2004). “Du labeur clandestin à la propagande philosophiqueˮ in Jean Dagen and Philippe Roger (eds.), Un Siècle de Deux cents Ans? Les XVIIe et XVIIIe siècles: continuités et discontinuités. Paris, Desjonquères, 293–304.

	Artigas-Menant, G. (2013). “Cent ans de réponses aux ‛Questions diverses’ de Lansonˮ in Problemata. Revue Internationale De Philosophie, 4(3), 21–49.

	Benítez, M. (1996). “Un nouveau système du monde: Telliamedˮ (series of articles). La Face cachée des Lumières (pp. 213–304). Universitas/Oxford, Voltaire Foundation.

	Benítez, M. (1996). La Face cachée des Lumières. Paris: Universitas, Oxford: The Voltaire Foundation.

	Benítez, M (2001). Benoît de Maillet et la littérature clandestineˮ, in La Face cachée des Lumières. op. cit., 223–225.

	Benítez, M. (2003). La Cara oculta de la Luces. Valencia. Biblioteca valenciana, Ideas series.

	Bruxelles, B.R. 15188–15189.

	Calmet, D. (1707–1717). Commentaire littéraire sur tous les livres de l’Ancien et du Nouveau Testament. Paris, publ. Pierre Emery, 26 volumes.

	Charton, F. (2010). “Fontenelle, secrétaire perpétuel de l'Académie royale des Sciencesˮ in Revue Fontenelle, 6/7. Publications des universités de Rouen et du Havre, 295–310.

	Cohen, C. (1989). La Genèse de Telliamed. Benoît de Maillet et l’histoire naturelle à l’aube des Lumières. Doctoral thesis at University of Paris III – Sorbonne Nouvelle, 2 vol.

	Darnton, R. (2006). La Plume et le plomb. PUPS.

	De Maillets, B. (1748). Telliamed, ou Entretiens d'un philosophe indien avec un missionnaire français sur la diminution de la mer, la formation de la terre, l'origine de l'homme. London [Amsterdam].

	Deloffre, F. (1979). Robert Challe: père du déisme français.

	Dumarsais. (1743). Le philosophe, published for the first time in Nouvelles Libertés de penser. Published covertly at Amsterdam in 1743. http://​philosophie-clandestine.​huma-num.​fr/​ms/​144.

	Fréret, N. (1986). Lettre de Thrasybule à Leucippe. Critical ed. by Sergio Landucci, Firenze, Olschki.

	Hazard, P. (1935). La crise de la conscience européenne (1680–1715).

	Lanson, G. (1912). “Questions diverses sur l’histoire de l’esprit philosophique en France avant 1750ˮ in Revue d’histoire littéraire de la France, 19, 1–29, 293–317.

	Le Mascrier, A. (1751). Le Monde, son origine, son antiquité. De l’âme et de son immortalité. Paris.

	Martin, H.-J., & Chartier, R. (Eds.). (1984).  Histoire de l’édition française, vol. II.

	Mothu, A. (2000). “Le manuscrit philosophique clandestin existe-t-il?ˮ in Jean-Louis Lebrave and Almuth Gresillon, Écrire aux XVIIe et XVIIIe siècles. Genèse de textes littéraires et philosophiques. Paris, CNRS Éditions, 59–74.

	Moureau, F. (1993). “La plume et le plombˮ and “Clandestinité et ventes publiquesˮ in [F. Moureau ed.] De bonne main. La communication manuscrite au XVIIIe siècle, Paris, Universitas; Oxford, Voltaire Foundation, 5–16 and 143–175.

	Moureau, F. (2006). La plume et le plomb, prefeace by Robert Darnton. PUPS.

	Neubert, F. (1920). Einleitung in eine kritische Ausgabe von B. de Maillets “Telliamed, ou Entretiens d'un philosophe indien avec un missionnaire français.” Berlin, B. Ebering.

	Ru., Le, & V. (2019). Émilie Du Châtelet philosophe (p. 2019). Classiques Garnier.

	Seguin, M. S. (2011). “Cosmologie et théorie de la terre chez Benoît de Maillet: réflexions sur l’imaginaire scientifique de Telliamedˮ in Corpus, revue de philosophie, 59/2011, “Telliamedˮ, Corpus des Œuvres de philosophie en langue française, 31–53.

	Seguin, M. S. (2001). Science et religion dans la pensée française du XVIIIe siècle. Le mythe du déluge universel.

	Seguin, M. S. (2009). “Exégèse biblique et critique philosophique dans les manuscrits philosophiques clandestins conservés en Allemagneˮ in Orthodoxie et hétérodoxie. Libertinage et Religion en Europe au temps des Lumières, Saint-Étienne, Publications de l’Université de Saint-Étienne, 51–61.

	Seguin, M. S. (2017). “Quelques réflexions sur les auteurs de la littérature philosophique clandestineˮ in Liberté de conscience et arts de penser. Mélanges en l’honneur d’Antony McKenna. Studies collected by Christelle Bahier-Porte, Pierre-François Moreau and Delphine Reguig. Paris, Honoré Champion, 77–90.

	Seguin, M. S. (2021). Émile Du Châtelet and her Examens de la Bible: A radical clandestine woman philosopher. Intellectual History Review (RIHR). https://​doi.​org/​10.​1080/​17496977.​2021.​1874105Crossref

	Troyes-B. M. 2376–2377.

	Voltaire. (2020). Lettre sur Locke, manuscrit clandestin, éd. A. McKenna and G. Mori, OCV 6C, Oxford, The Voltaire Foundation.

	Wade, I. O. (1938). The clandestine Organization and diffusion of philosophic ideas in France from 1700 to 1750 (p. 1967). Princeton.

	Weil, F. (1986). L’Interdiction du roman et la librairie: 1728–1750. Aux Amateurs de livres.

	Weil, F. (1999). Livres interdits, livres persécutés: 1720–1770. Voltaire Foundation.



Links
	Links on Philosophie Clandestine Humanum:

	http://​philosophie-clandestine.​huma-num.​fr/​ms/​122.

	http://​philosophie-clandestine.​huma-num.​fr/​ms/​163.

	http://​philosophie-clandestine.​huma-num.​fr/​ms/​189.

	http://​philosophie-clandestine.​huma-num.​fr/​ms/​28.

	http://​philosophie-clandestine.​huma-num.​fr/​ms/​34.

	http://​philosophie-clandestine.​huma-num.​fr/​ms/​36.




Footnotes
1On this subject, see the very rich introduction by Bertram E. Schwarzbach to the edition already cited.

 

2On this subject, see Artigas-Menant (2013), Seguin (2017).

 

3Reference should be made here to the very important inventorial work carried out by Miguel Benítez in Benítez 1996, and which has been further developed in the Spanish edition of the same work Benítez (2003). La Lettre clandestine regularly announces the discovery of new copies of previously inventoried texts or the existence of new titles that may be entered into the clandestine corpus. The entirety of the corpus of clandestine philosophical literature can now be consulted at the digital platform philosophie-clandestine.huma-num.fr, which is regularly updated, to which we will refer from now on.

 

4See the various thematic issues of La Lettre clandestine devoted to the problems associated with the appellation and description of the clandestine corpus, such as “Tendances actuelles dans la recherche sur les clandestins à l’âge classiqueˮ (5/1996), “L’identification du texte clandestin aux XVIIe et XVIIIe sièclesˮ (7/1998), or “Anonymat et clandestinité aux XVIIe et XVIIIe sièclesˮ (8/1999). On the relationship between clandestine literature and the intellectual life of the period, in addition to the issues devoted to the major authors of the Enlightenment, see also “Protestants, protestantisme et pensée clandestineˮ (13/2004), “Les matérialismes dans la littérature clandestine de l’âge classiqueˮ (14/2005–2006), “Les Relations franco-anglaises aux XVIIe et XVIIIe siècles: périodiques et manuscrits clandestinsˮ (15/2007), “La littérature philosophique clandestine et les sciencesˮ (18/2010).

 

5See links on Philosophie Clandestine Human in the Bibliography.

 

6The manuscript in question in Dumarsais (1743).

 

7By way of example, Du Châtelet writes: “Que l’on compare ce passage avec le Lévitique et qu’on voye si Dieu a pu inspirer l’auteur du Lévitique et les prophètes qui lui donne[nt] si positivement le démentiˮ/[“Compare this passage with the Leviticus and see if God might have inspired the author of the Leviticus and the prophets which say exactly the opposite.”]: “Examen du Lévitiqueˮ (Ex2011, 229).

 

8There are numerous examples of this type of criticism. Consider, for instance, the commentary authored by Du Châtelet concerning a prophecy of the Old Testament: “Le reste de la prophétie de Jacob est dans ce goût là et ressemble aux discours d’un homme qui a un violent transport au cerveau et dont les discours n’ont ni sens ni têteˮ: [“The rest of Jacob's prophecy is in the same vein and resembles the speech of a man who has had a stroke and who talks nonsense.”] (ibid., 195).

 

9Once again, there are numerous examples of this. We may consider one example that summarises the position adopted by the Marquise: “Voilà donc l’histoire du Pentateuque finie, il faut avoüer que c’était bien la peine de faire tant de miracles et tant de mal aux hommes pour faire sortir les Israelites d’un beau et bon pays comme l’Égypte […]ˮ/[“That's the end of the Pentateuch, one must admit that it was well sorth enacting so many miracles et going to so much trouble just in order to lead the Israelites out of the good country of Egypt.”] (ibid., 280).

 

10“Mais elle [la bru de Judas] envoya à Judas avant d’aller au bucher le gage qu’elle avait reçu de luy; ce qui luy sauva la vie quoique par là, elle eut joint l’inceste à l’adultèreˮ “But she [Judas's daughter-in-law], before being burnt, sent him the token she had received from him; and that saved his life, although she thus admitted to incest as well as to adultery.”] (ibid., 189).

 

11Hence, regarding the genealogy of Jesus she writes: “Or Joseph n’etant que le pere putatif de Jesus, et n’y ayant rien mis du sien, autant valoit-il faire la généalogie de Mahomet que la sienne pour donner celle de J[ésus] C[hrist]. Mais cette généalogie si absurde à raporter, fourmille de contradictionsˮ/“However, since Joseph was only the putative father of Jesus and in fact had nothing to do with his birth, they might just as well have given the genealogy of Mahomet instead of that of Jesus Christ. And this genealogy, which is so irrelevant, is full of mistakes.” (ibid., 614).

 

12In his edition, Bertram E. Schwarzbach demonstrates that the Examens must have been composed after 1736 and probably after 1742 in the case of the New Testament books.

 

13On this subject, see the introduction by Bertram E. Schwarzbach already cited.

 

14The recent identification of the collection of manuscripts by Florent Du Châtelet, the son of Émilie, currently conserved at the Bibliothèque Mazarine does, nevertheless, open new avenues of research in this subject. It is still too early, however, to claim that some of these writings might have belonged to Émilie. On this point, see my paper given at the Émilie Du Châtelet conference organised by Ulla Kölving and Andrew Brown, Paris, Archives Nationales, 17–18 November 2017.

 

15Bruxelles-B.R. 15,188–15,189.

 

16Troyes-B.M. 2376–2377.

 

17B. Schwarzbach even suggests that the Examens may have influenced the author of the Preuves. Bertram E. Schwarzbach, “Prefaceˮ, op. cit, 19–21.

 

18I am referring here in particular to clandestine activity occurring before 1750, as identified by Lanson and Wade, but the analysis may also be extended further, to include the place occupied by clandestine literature in the struggle for the Enlightenment, as we will see subsequently. On this subject, see the highly instructive article by Geneviève Artigas-Menant (Artigas-Menant, 2004).

 

19See also La Lettre clandestine, 28 (2020), special dossier « Pensées secrètes des Académiciens. Fontenelle et ses confrères».

 

20Issue 20 / 2012 of La Lettre clandestine was thus devoted to “L’érudition et la littérature philosophique clandestineˮ. The relationship of clandestine actors with academic society and networks of political power, such as that of Abbé Bignon, for example, also merits further research.

 

21We might add the highly curious, but also extremely enlightening, example of Thomas Pichon, reader and collector of clandestine manuscripts, who was heavily involved in the dissemination of these texts in the first part of the century, whose papers were discovered by Geneviève Artigas-Menant at Vire. See her book Lumières clandestines. Les papiers de Thomas Pichon. Paris, H. Champion, 2001, “Libre pensée et littérature clandestineˮ series. We might also mention the case of Nicolas-Antoine Boulanger, civil engineer, author of L’Antiquité dévoilée par ses usages and Recherches sur le despotisme oriental, an associate of the Encyclopedists, whose direct relationship with the world of clandestine philosophy remains little known.

 

22Thanks to the protection of minister Pontchartrain, he was appointed Consul in Egypt, then at Livorno, and then finally “General Assessor to the Ports of the Levant and Barbary Coastˮ, before retiring to Marseille, where he spent his final years. See Neubert (1920), Cohen (1989), Benítez (1996), Artigas-Menant (1997), Seguin (2001).

 

23See the article by Miguel Benítez, “Benoît de Maillet et la littérature clandestineˮ, in La Face cachée des Lumières, op. cit., 223–225; see also Geneviève Artigas-Menant, “Une continuation des Entretiens: Benoît de Maillet, disciple de Fontenelleˮ, Corpus 1990 /13, “Fontenelleˮ, 113–123.

 

24After the first edition of 1748, produced by Abbé Le Mascrier, the text was republished in 1755. Benoît de Maillet, Telliamed, ou Entretiens d’un philosophe indien avec un missionnaire français sur la diminution de la mer, La Haye, Pierre Gosse, 1755. While awaiting the edition currently being prepared by Geneviève Artigas-Menant, see that published at Paris, Fayard, Corpus des œuvres philosophiques en langue française, 1984.

 

25A substantially rewritten version of the manuscript penned by Robert Challe, expurgated of its deism, was later published through the efforts of d’Holbach and Naigeon, and attributed to a mysterious “philosopher-soldierˮ, the sole indication of the true identity of the author: Le Militaire philosophe ou Difficultés sur la religion proposées au R.P. Malebranche, par un ancien officier, 1768.

 

26The publication of Nouvelles libertés de penser, a collection of clandestine texts, at Amsterdam, in 1743, opened a new era in the dissemination of clandestine philosophical literature which reached its fulfilment, during the 1760s, thanks to the editorial work of Voltaire and the circle around d’Holbach.
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Abstract
In 18th-century France, Italy, and, to a lesser extent, Germany, manuscripts and even some printed material concerning religion or rather criticizing Bible and religious subjects circulated among free-thinkers. Some manuscripts were produced in few and others in many copies. In France and Italy but apparently not in Germany, the police pursued authors and copyists vigorously. An anonymous and very long tract concerning Bible was discovered by Gustave Lanson in Troyes and attributed to Émilie du Châtelet. Voltaire, who shared her château of Cirey-sur-Blaise, does not seem to have read the manuscript, and Mme du Châtelet could not have borrowed much from him because most of his Bible criticism was written and published after her death. The manuscript contains demonstrations of unlikely to completely impossible episodes described in the two Testaments, just as the religious criticism of Voltaire and of many of the heterodox clandestine authors does. But several of the episodes that the author described are so extreme that they can only have induced treating the entire Bible with complete incredulity. We shall expose at least three such examples.
Bertram Eugene Schwarzbach
I think that I was in the 7th or 8th grade when a biblical text that we were supposed to be studying contained a puzzling word, ‘almah. I no longer remember whether the teacher was lazy or wanted to encourage me. Anyhow he ordered me to go down to the library, find the Mandelkern Concordance, look up the word and come back with the definition. That teacher made an irrepressible researcher of me. My parents’ birthday gift, after a Mandelkern Concordance, was a volume of Voltaire’s contes in translation that also contained excerpts from the Dictionnaire philosophique, also in translation, including «FOI, par un descendant de Rabelais», completing my intellectual formation.
After high school it was Columbia College as a rather unsuccessful Math major and the Columbia Graduate Faculty to study Voltaire where Jean Sareil ordered me to prepare my Master’s thesis on Richard Simon «because somebody should write about him» and my Hebrew should have been good enough. Well, it was indeed good enough and Simon turned out to be very interesting. After two years of graduate study including a course in French classical theater with Jules Brody, and a year with Otis Fellows who had much to contribute and who, with Norman Torrey, opened up the teaching of French literature in France as well as in the States, to include many minor authors who were part of the Enlightenment, too. I had one year as a Marshall fellow and a lecteur d’anglais in the Lycée Buffon, in Paris. I was not good at that but I learned a lot from Jean Fabre, Jean Frappier and Jean Boutière at the Sorbonne and from R. David Feuerwerker at the Archives nationales. When I returned to New York I wrote my thesis on «Voltaire’s Old Testament Criticism» (Droz, 1971) and later papers on Voltaire’s various studies on Bible, Old and New Testaments, and related questions. Editor of Du Châtelet, Émilie: Examens de la Bible (2011).


 

I have been invited to this conference to discuss what the organizers have called the philosophy of Mme Du Châtelet or, in my case, that of the anonymous author—almost certainly a woman—of the Examens de la Bible, a very long Bible commentary that has been attributed to her. This is an attribution that I supported in the preface to my edition of the Examens (Ex2011) and that I have not yet found reason to call into question. The Examens belong to the category that dix-huitiémistes since Gustave Lanson and Ira O. Wade have called the clandestine manuscripts and which we would call a pre-revolutionary French samizdat. That is as good a characterization of the genre and of the Examens’s place in it as any because there are only three 18th-century copies that, to judge from the lack of attestations, circulated so modestly that I could not and still cannot find anyone who actually read any of them before 1772, long after Mme Du Châtelet’s death in 1749, when Condorcet and Turgot, two of the finest minds of 18th-century France, compared their reactions to the Examens, shared their opinions regarding their author and were both rather unimpressed by their content. For that reason I cannot assert that the religious philosophy explicit and implicit in the Examens, if we could define it, and we shall try to do just that, could have influenced many readers. I am also skeptical about their influence because almost all of the clandestine philosophical manuscripts were tracts that circulated, or were meant to circulate, among like-minded readers, to judge from the readers of heterodox tracts who have been identified. The authors of those clandestine tracts were preaching to the converted, as one describes such an enterprise in the States. The two readers whom Wade identified were clearly among the free-thinkers, so we cannot claim that they were models of respectable readers who were initiated into heterodoxy by the Examens, what we would need to support the claim that Mme Du Châtelet’s writing influenced her century’s reading of biblical texts. (Her influence on the scientific literature is beyond question.) The exception to this ad hoc rule that readers of clandestine texts were already free-thinkers may be the Traité des trois imposteurs since it exists in well over a hundred copies so either there were at least that many readers of irreligious disposition, or the Traité attracted respectable readers because its thesis was both scandalous and the nightmare of bishops, confessors, and directeurs de conscience ever since it was deplored around 1239 by Pope Gregory IX (1227–1241) in his fulminations against emperor Frederic II, king of Sicily (Charles-Daubert, 1999; Fairbairn & Schwarzbach, 1996), and Averroès and Simon of Tournai (ca.1130–ca.1201) had also been accused of inventing its thesis or simply believing it. I do not recall any conversions to heterodox religious philosophy attributable to a reading of the Traité with its very crude Bible criticism as Voltaire’s Dictionnaire philosophique was thought to have corrupted the chevalier de la Barre who was burnt to death for impiety in Abbeville in 1765, so the only condition that could justify speaking about the eighteenth century or any part of it as any heterodox author’s century, would be a wide diffusion of his or her theses, like the distribution of those of the Traité des trois imposteurs, but two copies of the Examens de la Bible read in 1772 by two already convinced philosophes hardly satisfies that condition.
In fact, even if we cannot speak about the influence exerted by clandestine manuscripts in France, we can write about those that, like several of Voltaire’s pamphlets critical of 18th-century Catholicism and its ascendants, were inspired by 17th-century Italian philosophy and even by 16th-century scholars and philosophers like Jean Bodin who was strong on burning witches and suspected witches despite his religious skepticism. There is little formal philosophy in the Examens and little Bible criticism among the iconoclasts of the seventeenth century except for Hobbes’s Leviathan, ch. xxxiii, and Spinoza’s Tractatus theologico-politicus (1670) that have both, Locke’s The Reasonableness of Christianity (1695), John Toland’s Christianity not mysterious (1696) and much technical Bible criticism in Richard Simon’s Histoires critiques …. of the texts of the Old and New Testaments, but no philosophy. Thus much of what was expressed in 18th-century clandestine manuscripts like the Examens de la Bible may already have been implicit in libertine sources but, so far as we know, was not yet explicit in the belles-lettres of the sixteenth century nor in the margins of 17th-century intellectual speculation.
Denying the value of Judaism as so many orthodox apologies and sermons of the period as well as several heterodox clandestine texts, among which are the Examens de la Bible, did, was banal (Schwarzbach, 1998), while some books by professional Hebraists, in particular Richard Simon’s Factum for the Jews of Metz (1670), the Histoire des Juifs of Jacques Basnage de Beauval (especially the 1716 edition) and chapters or letters by literary figures like Montesquieu, Voltaire, and the marquis d’Argens, notably in the Lettres persanes LX, the Lettres philosophiques VI (Lanson, 1964; Schwarzbach, 2009, 51–60), in six of the Lettres chinoises (1739–1740) (Schwarzbach, 2012, 417–427) and, occasionally, some of Voltaire’s articles emphasized the fact that Christianity descended from Judaism and therefore that Judaism and Jews merited respect and protection (Ex2011, 77). Mme Du Châtelet’s Examens de la Bible treat the subject of Biblical Jews, and not very generously to say the least, but we shall not discuss that here. More pertinent to a study of the influence that Mme Du Châtelet’s Examens might have exerted on the literate public would be Marie-Hélène Cotoni’s fine paper delivered at the International Conference on 18th-century studies held in Yale in 1975 where she argued that there was not a single religious philosophy among the clandestine writers and readers, heterodox as they may all have been, but rather a great diversity of views that should be obvious to readers of their books and treatises (Cotoni, 1976).
In the spirit of that article I tried, in a recent paper, to determine about whom Dom Augustin Calmet (Commentaire littéral sur tous les livres de l’Ancien et du Nouveau testament, 23v., 1707–1711) and the abbé Claude-François-Alexandre Houtteville (La religion chrétienne prouvée par les faits, 1722) were thinking when they undertook to refute the heterodox thinkers of their time, the first half of the eighteenth century (Schwarzbach, 2008a, 195–231). Not a successful project! But still, in the context of the diversity of heterodox religious convictions in France and probably to a lesser extent in England because of its many dissenting sects, the question of Mme Du Châtelet’s religion or lack thereof becomes more manageable. Did she incite or encourage those “incrédules”, “esprits-forts” and “déists”? If she did, would that satisfy the theme of this conference, that Mme Du Châtelet dominated her century to the point where we could apply her name to it, or was she influenced by the free-thinkers among her contemporaries, or were she and the “incrédules”, “esprits-forts” and “déistes” exposed to and formed by the same heterodox philosophers of the preceding two centuries? In both cases the “époque émilienne” would be something of an exaggeration.
If the “époque émilienne” is a useful description for the first half of the eighteenth century it is because Mme Du Châtelet’s literary and scientific writings covered a wide range of intellectual specialties, a thesis about which, despite Prof. Hagengruber’s numerous citations from Kant in a recent oral presentation, I must admit that I remain unconvinced since Bible studies and religious philosophy were not among the contributions that she mentioned because, as I just suggested, Mme Du Châtelet chose not to disseminate her Examens de la Bible, and because she had little to say in terms of interpretation or text history that was new, though she said what she had to say in a generally amusing manner. If the Examens display a religious philosophy, it was a largely negative one, but her great discretion still permitted her to remain in correspondence with religious intellectuals like the very great mathematician, Leonhard Euler, who would publish a defense of Gospels against the doubts cast upon them by the “esprits-forts” of his time (Défense de la révélation contre les objections des esprits-forts, in succeeding issues of Jean-Henri-Samuel Formey’s Bibliothèque impartiale … 1755 and 1756), apparently with several Italian colleagues who were not notably enemies of religion, and maybe even with the bishop of Milan who was soon to be elected Pope Benedict XIV, to judge from her election to the Bologna Academy of Sciences which had to be promoted by the local intellectuals and the local bishop, and even with Dom Augustin Calmet whose Commentaire littéral … was, or became, a contrario, the principal source of her Examens. These men, the last of whom was a very great scholar despite his very strict orthodoxy and naïveté, may not have been aware of her iconoclasm because her discretion was successful, or they may have indulged in a great lady’s whims, and even in her incredulity.
What is strange is that Voltaire, who shared her château and bed for fifteen years, does not seem to have read her Examens during her life-time, which is conceivable if she wrote late at night because she feared his indiscretion with good reason, or because she had become even more radical in religious matters than he and did not want to shock him, nor did he read it after her death so far as we know. This is not implausible because we date the beginning of Voltaire’s interest in Bible to his reading of Bolingbroke’s posthumous Letters on the study and use of history (1752), when Frederick, his royal patron, demanded that he defend his reputation with an article that became the Défense de milord Bolingbroke, of the same year, which actually contains very little Bible criticism, or, at the earliest, to his Des Juifs (1749) which also contains very little Bible criticism, while most of his Bible criticism dates from 1763 (the Traité sur la tolérance) and 1764 (several of the more astute Dictionnaire philosophique articles treating biblical subjects), which are also the dates of his emergence as a would-be reformer of French law (Ex2011, 65–75), so we may conjecture that when Mme Du Châtelet was drafting her Examens, Voltaire was not yet the radical adversary of Judaism and Christianity that he would become some twenty years after her death. We believe that Mme Du Châtelet may thus have been more radical than Voltaire despite the theism of her Institutions de physique, drafted in the 1730s but only published in 1740, because of a devastating passage very early in the Examens I.3,1 where she holds the two Genesis narratives, Gen. i and ii, to be irreconcilable, and declares that “chaque découverte que les hommes ont faite dans la physique et dans l’astronomie a fait apercevoir une nouvelle absurdité dans l’histoire de la création” (Ex2011, I.3). If Voltaire was to read the New Testament part of her Examens de la Bible—that remains conjectural—it could only have been relatively late in his career, when he was preparing the New Testament part of his La Bible enfin expliquée (1776, but apparently a collection of earlier fragments and drafts).
While it is easy to date the publication of most of Voltaire’s books and pamphlets dealing with Bible including or rather especially that of La Bible enfin expliquée, it is not easy to date their composition since they repeat each other so frequently. In particular, the Bible enfin expliquée contains passages that may have been inspired by the New Testament part of the Examens—it is not demonstrable that Mme Du Châtelet considered her commentaries on the New Testament in the Examens to be a book apart even though manuscript P, which belonged to a Parisian collector who very generously lent it to us for the years that were required for the transcription of its text for publication, and which may have been copied for her use, was eventually bound in two volumes, Old and New Testaments. But those passages could just as well have been inspired by Calmet because many of the questions and inconsistencies that Mme Du Châtelet and Voltaire highlighted, each in his own treatment of the Old and New Testaments, may be found in Calmet’s Commentaires. They had perplexed orthodox commentators for centuries and Calmet regularly cited their apologies to explain the many troubling episodes in the Old Testament.
We shall not go further into the question of the influence of Mme Du Châtelet’s Bible studies in France or in Germany, where the study of the Bible was an integral though quite different component of the Enlightenment. We have not found a trace of her Examens in Germany even though there was an important but conservative school of Bible studies there, first led by Johann Heinrich Michaëlis, whom we only know from spot checks in his very impressive critical edition of the Hebrew Bible—impressive because he clearly knew Hebrew grammar well enough to identify copyists’ errors—published in pietist Halle in 1720, and then by Johann Gottfried Eichhorn, Johann Salomo Semler and, toward the end of the century, by Johann David Michaëlis. We are not aware of interesting Bible critics in Enlightenment Italy where Moshe Hayyim Luzzato (1707–1746) excelled in every other branch of Jewish studies, nor in Holland where Albert Schultens and his son, Jan Jacob, were renowned arabists, but in England bishop Robert Lowth, while still only an Oxford professor, published a fine study of Biblical poetry and rhetoric and, subsequently, a conservative translation and commentary on Isaiah, while Benjamin Kennecott contributed to an establishment of the Hebrew text of the Old Testament on the basis of manuscripts in European collections that colleagues collated for him, taking into account the variants suggested to him by the Samaritan text that had become available in the Walton polyglot Bible, all the while remaining within the limits of Anglican piety.
The first study of the Examens, by Ira O. Wade, and the second, by René Pomeau, in La religion de Voltaire, were both written on the basis of the Troyes manuscript which was the only one that was known to them before Miguel Benítez discovered the Brussels manuscript and before the proud possessor of the Paris manuscript showed it to us. In fact the Troyes manuscript is the least reliable of the three copies. Wade and Pomeau compared it to the other clandestine manuscripts to discover the Examens’s sources and to determine their influence, if any, upon the belles-lettres and, in particular, upon Voltaire’s pamphlets criticizing the Bible in both senses of the word: analyses of what is really in the compendia that are the Old and New Testaments, discoveries of narrative errors of all sorts and of the deplorable morals of many biblical personalities. Basically, Wade and Pomeau both thought that they knew the answers that the Troyes manuscript contained anticipations of Voltaire’s Bible criticism and borrowed from his as yet to be published remarks on Bible before they undertook to study the Examens for their own qualities, and so, even though the work of these two fine scholars was impeccable, their repertoire of religiously heterodox treatises was much smaller than the one now at our disposal thanks to the enormous location list established by Benítez, and more recently papers and books by Alain Mothu, Alain Sandrier and Gianluca Mori, notably their Philosophes sans Dieu (Mori & Mothu, 2005), and Mothu’s and Sandrier’s Minora clandestina I (Mothu & Sandrier, 2003)—we are waiting for the second volume—have brought the field up to date even if they did not make all the pertinent distinctions between radical religion on the one hand and out and out atheism on the other (Schwarzbach, 2008a; Stenger, 2017; Sandrier, 2017).
In our own work on the Examens, even though we did find, here and there, parallels in the corpus of clandestine texts, we could not convince ourselves that they were Mme Du Châtelet’s sources, so we looked backwards, in reverse order, to Newton’s posthumous Observations upon the prophecies of Daniel and the Apocalypse of St John (London, 1733), ch. i, to Richard Simon’s, Histoire critique du Vieux Testament (Paris, 1678, and  Rotterdam, 1685) and to his Histoire critique du texte du Nouveau Testament (Rotterdam, 1689), to Spinoza’s, Tractatus theologico-politicus, chs. i, ii and vii-x (1670), and beyond him to Thomas Hobbes’s, Leviathan (1651), Part III, chs. xxxiii, xxxvi and xxxvii, and, still further back in time, to Ya’akov ben Hayyim Ibn Adoniahu’s introduction to Daniel Bomberg’s 1524–1525 Venetian edition of the Old Testament where he cites talmudic passages that refer to biblical verses at variance with the (subsequent) massoretic texts that were to become standard in all Jewish communities. Ya’akov’s choice among medieval rabbinical commentaries introduced several with philological leanings by, in reverse chronological order, Ovadia Sforno (1475–1550), Isaac Abravanel (1437–1508), David Kimhi (1160–1235) and especially Abraham Ibn Ezra (1092–1167) who noticed many contradictions and anachronisms in the Biblical texts. We note that still further back in time, there were anonymous opinions quoted in the Talmud, i.e., before 500 C. E., when the guemara was assembled by R. Ashi, several of which would be translated in the Tractatus theologio-politicus and then collected in Richard Simon’s Histoire critique du Vieux Testament, Makkoth f. 11r°, Bava batra, f. 14v°-15r°, and Shabbat f. 115v°, which proposed or conjectured the identity of the authors of certain Biblical books and chapters, though not necessarily with the date of their composition (Schwarzbach, 1989). Of course neither Voltaire nor Mme Du Châtelet nor any of the clandestine authors except Nicolas Boulanger could read any of those opinions even though they survived in Hebrew rather than in Aramaic which was an even less well known language. There are also many parallels between rabbinic texts like T. B., Haggiga, f. 12r°, that recognized the incongruity of the presence of light on the first day of creation without any specified source, and the creation of the sun, moon, and stars as sources of light, on the fourth day. (That was rediscovered by Mme Du Châtelet in the Examens I.4). The reason why the rabbis often called attention to the contradictions either within the Biblical texts or between them and what passed for science among them is that they could not always escape occasional bouts of rationalism, even if they had to resolve them by creating appropriate homiletical midrashim.
Many of the questions posed and of the contradictions observed by the rabbis and then, generally independently, by Mme Du Châtelet at Cirey, by Voltaire in Les Délices in Geneva and later, just across the border, in Ferney, by Jean Astruc in Paris in his Conjectures sur les mémoires originaux dont il paraît que Moyse s’est servi pour composer le livre de la Genèse, 1753, that bear a false Brussels imprint, and by Hermann Samuel Reimarus in Hamburg, in a manuscript that is still not reliably dated, had become obvious since Enlightenment renegades like Astruc and Reimarus were looking for them, while the Jewish exegetes found them rather unwillingly since they could not avoid extending the 8th of Maimonides’s 13 principles of faith, extracted from his commentary upon the 10th chapter of the Mishnaic treatise of Sanhedrin, law courts, which insisted upon the uniform inspiration of the Bible, from the Pentateuch to the נ"ך, the prophetic and hagiographic books, because, according to the Mishna, Yadayim iii.5 and iv.5, all of those books or scrolls were canonical. Another of Maimonides’s principles, the 12th, asserted the eventual coming of the messiah, and the 13th and last principle held that there would eventually be a general resurrection of almost all the dead, but even Maimonides could not adduce a clear basis in the Pentateuch for a guarantee of resurrections though, in fact, one is mentioned in Dt. xxxii.39 and the other in I Sam.ii.6, both of which announce that God can and in fact does resurrect the dead, as Voltaire insisted, but which Mme Du Châtelet denied. This is not the place to write a history of Jewish theology and its derivation or lack thereof from the most traditional Old Testament exegesis. Identifying what orthodoxy required Jews to believe at any given moment in their intellectual history is the specialty of Menachem Kellner (1986) and Marc B. Shapiro (2004) and need not concern us here. But the point we are trying to make is that Mme Du Châtelet, Voltaire, Astruc, and Reimarus entered the debates on the inspiration of the Bible after much of the basic work had been sketched out for them: questions had been proposed for which the Jewish and Christian exegetes had brought themselves to accept certain answers even if they were no longer convincing. What was left for Mme Du Châtelet and Voltaire and the other heterodox students of Bible of the period to do was to rediscover the rabbis’ questions and to draw conclusions hostile to the various doctrines of divine inspiration of the Scriptures and, as we shall see, they, and especially Mme Du Châtelet, drew such conclusions and published them in the samizdat of their time and place, though her contribution was not recognized until Wade described it in his Voltaire and Madame du Châtelet: An Essay on the Intellectual Activity at Cirey (Wade, 1941).
Even in France there were exceptions to Wade’s and Pomeau’s argument about the influence of clandestine manuscripts. For example, we have found no proof that Mme Du Châtelet, radical as she was or would become after her contact with Voltaire, began her study of the two Testaments before she and Voltaire took refuge in Cirey from Parisian cabals and royal persecution, nor that Voltaire read any of the clandestine manuscripts except, possibly, the Examen de la religion which is now convincingly attributed by Gianlucca Mori to César Chesneau Dumarsais (Mori, 1993, 1998). After checking their references, we concluded that Wade’s and Pomeau’s claims that Mme Du Châtelet borrowed from the Examen de la religion and probably other clandestine works were not terribly convincing. Some of Mme Du Châtelet’s study of the Bible is clearly suggested by Thomas Woolston’s Six discourses on the miracles of our saviour (London, 1727–1729) which she would eventually translate as an Extrait d’un livre intitulé Discours sur les miracles de Jésus traduit de l’anglais,2 and she should have learned from them the thesis of the Traité des trois imposteurs which is implicit in Woolston’s fourth Discourse, but that does not give us a reliable terminus a quo for the Examens because she is not likely to have begun her translation of Woolston’s Discourses until after 1734, when she and Voltaire became lovers. We say this because Woolston never mentions the title of the Traité des trois imposteurs but he could well have seen it much earlier than 1727 because there was a French manuscript of the text in the British Library, Sloane 2039, dated 1709, and there are five more undated manuscripts of the Traité, in English or in French, in that library (Wade 1967, 314–315), some of which may have been in private collections to which Woolston could have obtained access. He attributes the Traité’s argument to “our old friend the Jewish rabbi” (Woolston 1727–1729, 24) who, had there been such a worthy person in London at the time, would surely have been scandalized because, from the little that we know about the Jews of London in the early eighteenth century, unlike the milieu of Jewish intellectuals in 17th-century Amsterdam, there were few if any iconoclasts! Woolston’s application of the thesis of religious imposture in his Discourses becomes increasingly explicit even if it remained unnamed in the Examens3 but Voltaire never mentions it in any of his writings during Mme Du Châtelet’s lifetime. The earliest references to that notorious tract that we have found in Voltaire’s writings occur in the Annales de l’Empire (1753)—three times—where it is neither criticized nor applied to cast doubt on any Biblical passage, but several other mentions occur in Voltaire’s Épître à l’auteur du livre des Trois imposteurs (1769) which is quite understandable since the poem is a diatribe against that treatise as an atheistic work. Voltaire was probably wrong about whether the author of the Traité or, more likely, its compiler, was an atheist because, in fact, he or she seems to have believed in demons4 which are the inverse of the Providence that, by definition, atheists deny.
Mme Du Châtelet never mentions Spinoza’s Tractatus theologico-politicus which, working from a demolition of scriptural authority in passages among which there are several that she never had occasion to discuss, argues that every state is obliged to support complete freedom of religious conscience for the residents within its boundaries. The best that Mme Du Châtelet could do with regard to the rights of citizens in general and to their religious freedom in particular, can be found in the Examens I.87, where she comments upon the relation of masters to their slaves (Ex, xx.19–21), “Mais il [the master] n’est point puni du tout s’il [the slave] survit un jour ou deux [after having been beaten]: la raison qu’en donne l’Ecriture est quia pecunia illus est; que l’esclave est le prix de l’argent du maître, comme si premièrement tous les hommes n’étoient pas égaux pour Dieu …”, but she never specified what “secondement” much less “troisièmement” might have been and missed the point made in Ex. xxi.20–21, that a master’s pecuniary loss should be sufficient to discourage cruelty to his slaves. Let us say in passing that it is very hard to find a philosophe who recognized the rights of all men to worship as they pleased, a “robust” view of religious rights as John Christian Laursen calls it (Laursen & Nederman 1998, 197–215), even more, one who recognized the rights of women which are implicit in Mme Du Châtelet’s “comme si premièrement tous les hommes n’étoient pas égaux pour Dieu …” (Ex, xxv. 47–49). (As I recall, the rights of all men were first formulated by Locke, though in England some had already been guaranteed in the Magna Carta while others would be recognized during the eighteenth century and still others were to be formulated as late as the mid-nineteenth century. Another example is the right of Jews not to be burnt to death which was only acquired in France in practice in 1670 or rather, to the best of our knowledge, the last Jew to be burnt to death at the stake in France was Raphael Lévy in Metz, in 1670.)
Let me suggest a careful reading of Samuel Clarke whose work both Voltaire and Mme Du Châtelet read with admiration, Anglican pastor that he was. I suspect that you will find in his sermons and treatises many surprises concerning the rights of men and women. As a matter of fact, though, women play a very vigorous role in the Examens, as you will see in the ‘Préface’ to our critical edition, even if Mme Du Châtelet never pled explicitly for their political or civil rights as she did implicitly in the Discours sur le bonheur and in the introduction to her translation of Bernard Mandeville’s Fable of the Bees.5 She was aware of the unequal treatment of women in the Bible, but they play a much more important role in her commentary than they were to play in any of Voltaire’s several books and pamphlets dealing with the Bible, and a stranger one.
Spinoza’s greater respect for science than for revelation in the Tractatus theologico-politicus, and his emphasis upon the State’s obligation to ensure that all religions were protected adequately (Spinoza, 2002)6 anticipated Voltaire’s criticism and politics—civil rights looked quite different in Amsterdam than they did in the France that Voltaire knew, the France before the Déclaration des droits de l’homme—and Mme Du Châtelet’s refusal to believe in miracles, but instead of reading the Tractatus which would have supplied her with many additional examples and analyses of Biblical texts whose incongruity she did not notice and a respect for science,7 she read Calmet’s Commentaire littéral… and the dissertations that accompanied it which were subsequently reissued in three volumes as Discours et dissertations sur tous les livres de l’Ancien [et du Nouveau] Testament (Paris, 1715), 3v. (In fact, there are many verses in the Pentateuch which Calmet realized were out of place or much later than Moses’ narratives but that neither he nor Mme Du Châtelet discussed.) As we shall demonstrate shortly, her radicalism seems to have been formed by inverting the religious instruction she received as a child, in church or at home, and the arguments she encountered in Calmet’s commentaries and discourses,8 rather than from reading any of the materialist or deistic philosophers to be mentioned by Voltaire in his Lettres à son altesse monseigneur le prince de ****… (1767) that offer an overview of his anti-religious education. We cannot say whether other Enlightenment philosophes acquired their hostility to religion and especially to the Bible as Mme Du Châtelet did, from Calmet or from any of the other Catholic apologists of the period or, as Voltaire implicitly claims to have acquired his, from Boccaccio, Rabelais and the Italian materialist and deist philosophers and from the French “libertine” sources he was to mention in those Lettres ….
Much of the discussion that follows concerning the few merits and many defects of the Bible, especially as a guide to knowledge and to morals—a tradition identifying the Bible as a source of all knowledge goes back to Isidore of Seville and his twenty volumes of Etymologiæ (ca. 630 C. E.)—must be compared to the discussion in Voltaire’s La Bible enfin expliquée (1776, Voltaire, 1970, t. 79A (II)) and to several of the other works in which he judges the Bible—many of those comparisons may be found in the annotations to the Examens de la Bible, to La Bible enfin expliquée and in the comparison of the Examens with Lessing’s gleanings among the several manuscripts of Reimarus’s Apologie oder Schutzschrift für die vernünftigen Verehrer Gottes (Reimarus, 1972) to which the philologist’s daughter gave him access, but I had not yet and still have not given much thought to the real question, what was the philosophy of the Reimarus manuscripts? Ulrich Groetsch’s very recent Hermann Samuel Reimarus (1694–1768). Classicist, Hebraist, Enlightenment radical in disguise (Leiden, Brill, 2015) is not so helpful on this count as I had hoped. But once that philosophy is adequately defined we may be able to compare Mme Du Châtelet’s Examens to Reimarus’s Apologie ...., and both to the many other heterodox readings of extracts from the Bible that circulated among the men and women of letters who could and did read French. We tried to initiate that comparison in our “Mme Du Châtelet et la Bible”9 but the article on Reimarus in the Encyclopedia of the Enlightenment, t. IV, has since convinced us that we were on the wrong track in our representation of his work. One of our colleagues from Marburg whose wit and scholarship I admire greatly, assures me that it will take ten years of hard work to correct the published transcriptions of the Apologie ... and to reorganize and analyze the manuscripts so that a more thorough comparison of the philosophy of the Examens de la Bible with that of Reimarus’s manuscripts could be prepared. We are skeptical about that. It cannot be that hard! But we still urge those of you who know the Bible well to get to work on the question as soon as possible, or rather to identify the real questions now, even before having a high quality edition of the Apologie ... with which to work.
It is a strange coincidence that, in a conference dedicated to the work of women scientists and philosophers, I must say a few words about Mme Du Châtelet’s opinions concerning several of the women mentioned in the Bible, even though they really do not play a central role in it, or at least not in the Old Testament, unless we want to include the curious Eve who tasted the forbidden fruit after which, to judge from the name she gave her first-born son, she was surprised by his birth (see Gen. iv.1) and went on to populate the Earth with her progeny (Examens I.10). This is not to establish what the French call “la parité” about which the editors of the Old Testament were blissfully ignorant, but because Mme Du Châtelet’s representations of those few women are eccentric, and tell us much about the ethics of an aristocrat who was also, as the other speakers at this conference have demonstrated, a fine scientist, an accomplished musician, an admirer of poetry and the theater while pursuing and enjoying an active amatory and sentimental career. We should recognize the fact that her letters to her last lover, Jean-François de Saint Lambert, were passionate but did not refer explicitly to sex which she seems to have taken for granted. That epistolary pudeur explains to some extent her impatience with the Song of Songs which surprised us when we edited the Examens. I shall not try to pull all those qualities together. That is a biographer’s job and you may consult the biographies by Mmes Badinter (1983) and Zinsser (2006, 2007) to see how they handled this aspect of Mme Du Châtelet’s career.
Mme Du Châtelet did not have much to say about the meek Tabitha whom Peter resuscitated so that she could continue to sew clothes for the disciples (Acts ix.36–40; Examens II.353), nor about the virginal Mary and the no longer so virginal but decidedly penitent Mary Magdalene (Lk vii.36–50; Examens II.218) nor about Martha who sought out Jesus to urge him to revive her brother Lazarus (Jn xi.32–44; Examens II.292), nor about the adulterous Samaritan (Jn iv.7–26 and viii.3–11; Examens II.262–263), but she admired enterprising and vigorous women like Mme Potiphar because “… cette femme devint amoureuse de Joseph ce qui est asses pardonnable à la femme d’un eunuque” (Examens I.48) and comes to her own with a description of the hospitality that Lot extended toward his angelic visitors. In order to save them from homosexual rape (the Sodomites demand that he turn his guests over to them, הוציאם אלינו ונדעה אותם, Gen. xix.5). Instead, Lot offers the Sodomites his two daughters who, he assures them, were still virgins. “Lot s’avise d’un plaisant moyen pour sauver ses hôtes, c’est de proposer aux Sodomites de leur prostituer ses deux filles lesquelles à ce qu’il assura étaient vierges, mais je n’en crois rien car les Sodomites n’en voulurent point …” (Gen. xix.8; Examens I.29). She then adds that Lot would soon learn better since his daughters were sufficiently enterprising to inebriate him and to conceive sons with him because they imagined that the rest of the Earth and especially its male population had been destroyed (Gen. xxxix.6–12; Examens I.29).
The book of Judges tells the story of Deborah, the prophetess, who brings together all the tribes of Israel, except for Judah, for undisclosed reasons, to wage war against Jabin, king of Canaan, who had taken much of their territory. Mme Du Châtelet does not remark that, according to the lists of kings defeated and cities sacked by Joshua and his troops during the conquest of Palestine (Jos. xii.9–24), there was no unified realm over which Jabin could have reigned. In any event, his troops were led by his general Sisera who, after his defeat at the hands of the Israelites upon the “Waters of Megido” (Jud. v.19), claimed refuge from Jaël whose husband was also an ally of King Jabin. She offered him milk to refresh him, covered him with a blanket and, while he slept, drove a tent pin into his temple for which exploit she received the profuse praise of Deborah in her canticle (Jud. v.24). It is not clear whether Mme Du Châtelet admired Jaël’s courage and vigor or deplored her perfidy and her violation of the sacred traditions of hospitality. Probably the former because, in her canticle, Deborah recalls Sisera’s brutality which could have justified Jaël’s sanguinary deed (Jud. iv.21 and v.24–27; Examens I.209).
Another bloody woman but, this time, one whom Mme Du Châtelet thoroughly despised, is the pious and beautiful widow, Judith, who charms general Holofernes into inviting her to his tent where she inebriates him, decapitates him with his own sword and then, with her servant, carries his head back to the town which he had menaced (Judith (apocryphal); Examens I.412–425), all without ever violating the Jewish dietary laws or having slept with him. I take it that well born ladies like Mme Du Châtelet could expose themselves at the gambling table—such is the legend of Mme Du Châtelet but neither I nor Prof. Zinsser have found the source—and in front of Voltaire’s offended valet who complained about her behavior, and sleep around for their pleasure, but never prostitute themselves as Judith was prepared to do.
Mme Du Châtelet also mentions “Reshpa” (a more reasonable transcription would be Ritzpa), the Antigone of the Bible, who could not stop David from executing her sons but who valiantly protected their corpses from scavenging beasts and birds (II Sam. xxiii.9–14; Examens I.280) but it is not clear what Mme de Châtelet thought of her.
One would expect a picturesque treatment of the Samson and Delilah story, but he or she would be disappointed. The manual of seduction and coquetterie that can be composed from Delilah’s techniques for seducing Samson and then obliging him to reveal the secret of his extraordinary strength included the hapax, ותאלצהו, which the new Jewish Publication Society translation, which I generally admire, renders as “nagged”, while the Koehler-Baumgartner Lexicon prefers [she] “press[ed] hard upon [him]” but without the support of cognate words derived from the root אלץ the sense of ותאלצהו is unclear. Ad sensum, I am inclined to suggest that Delilah employed a sexual practice that interrupted Samson’s pleasure at a critical moment. Mme Du Châtelet does not dwell upon his blinding either, nor upon the degrading service that the Philistine women forced upon him (Jud. xvi.14–22; Examens I.227–229).
It is hard to interpret Mme Du Châtelet’s treatment of these women in terms other than admiration for their courage, enterprise or, in the case of Delilah, her lack of false modesty. (In her Letter 24 in Besterman’s edition of her correspondence, to Maupertuis, of 23 Oct. 1734, she described Delilah as a “très honnête personne malgré ce que nous en conte la très sainte [Ecriture].”).
Then there are brief mentions of two immodest women, Bathsheba who bathed upon the roof of her home in full view of her sovereign, David (II Sam. xi.2–5; Examens I.267–269), Susanna bathed where several old voyeurs could see her and appreciate her beauty (the apocryphal introduction to Daniel; Examens I.267–269 and 481). But there were also women, both named Tamar, who left their mark on the Biblical narratives. The first Tamar demanded her right to conjugal service from the brother of her deceased husband, and she seduced their father in the guise of a whore and bore him sons (Gen. xxxviii), and the second Tamar, who was a daughter of David, was raped by her brother Amnon (II Sam.xiii.11–14; Examens I.273). Then there was the entirely subservient Esther whom Mme Du Châtelet despised (Examens I.434–435). They were not women whom a descendant of the French military nobility might take as role models. However Mme Du Châtelet admired Abigail, who was prepared to sacrifice her honor to save the life and possessions of her husband, Naval, and who was eventually rewarded with a marriage to David, the future king of Israel (I Sam. xxv.2–37; Examens I.258).
(Actually, the most pertinent comparison to Mme Du Châtelet’s gallery of heroic women of which we are aware would be several paintings by Artemisia Gentileschi (1612–1652) that depict very muscular and well undressed women performing brutal attacks on men: Sisera with a stake being driven into his temple by Jaël (Szepmuvészeti, Budapest), Judith beheading Holofernes (Museum of Capodimonte, Naples, and a second, equally forceful painting of the same subject in the Pitti Palace, Florence), preparing his brutish head for transport (Institute of Arts, Detroit), returning with her servant to her town with Holofernes’s head visible in a basket (Pitti Palace, Florence) and, a painting without blood in which a terrified Susanna discovered that she had been observed bathing by two lecherous elders (Pommersfelde, Weissenstein Castle). On the other hand, Artemisia’s “Lot and his daughters” (Toledo, Ohio Museum) is a surprisingly prudish painting, utterly without a hint of what the two daughters would shortly do to their father, though her own father, Orazio Gentileschi, had earlier painted a very large and sexy “Lot and his daughters” (Gemäldegalerie, Berlin).)
I shall now try to determine what Mme Du Châtelet, whose credentials as an authentic philosopher of science, as Prof. Paganini and several other speakers at this conference have demonstrated, could have contributed to Enlightenment Bible studies if any of her contemporaries became aware of the existence of her Examens. In one sense, entertaining as her Examens are, they contributed nothing at all because Mme Du Châtelet was uninterested in dating chapters or books of the Bible, in correcting textual errors, and in identifying the overall theses of Biblical books that were admired by French men and women of letters to judge from the several editions of Calmet’s Commentaire littéral … that contained not only French translations of the biblical texts but also of Church fathers’ and of several seventeenth century commentators’ harmonizations of the Old and New Testaments. One finds copies of Calmet’s Commentaire littéral … in private and public libraries as well as in the libraries of theologians and historians who studied the Bible professionally. To generalize from the diffusion of Calmet’s work on Bible, there was in the public an appetite for Bible, whether because it was held to be true or to show, like Mme Du Châtelet, how absurd it was. We can generalize from Aix 10 which is a “recueil”, a collection of several manuscripts on biblical subjects which had belonged to Pierre-Jacques Sefer, a professor of theology at the Sorbonne, that he and his colleagues had ambiguous relations with the Old Testament though I have not found any so radical as Mme Du Châtelet. After Sefer’s death many of his books and manuscrits were bought by Jean-Baptiste Piquet, marquis de Méjanes, who bequeathed them to the Municipal Library of Aix-en-Provence that now proudly bears his name. All those manuscripts have not yet been thoroughly studied so far as we know, but we found interesting and not too pious pages in several of the treatises bound into Aix 10 when we spent several days in Aix some years ago. Some of the pages of Aix 10 may have been suggested by clandestine manuscripts while others may have been notes for one or several Sorbonne courses on Bible and may contain material drawn from the Examens and other clandestine sources that had been acquired by the abbé Sefer, though Mme Du Châtelet and her heirs do not seem to have had contacts with any of the theology professors of the Sorbonne. But it clearly suggests that Bible studies in the Sorbonne and possibly other seminaries toward the end of the century were not entirely uninteresting.
We have found two women among lay Bible readers, Élisabeth Chéron in 1694 and 1717, and Marie-Agnès Bataille in 1715, who each translated several psalms from Jerome’s Latin into Racine’s French, a highly inappropriate model (Schwarzbach, 2015, 148–156). Jeanne-Marie Bouvier de la Motte Guyon (1648–1717) became an important 17th-century figure because of her personal contacts with François Fénelon, future archbishop of Cambrai, and her mystical interpretations of Canticles (1688). She also published an edition of the Old Testament “with explications and reflections” (1709) and also an edition of the New Testament with explications and reflections (1713). All three of her publications had some diffusion. Neither Chéron nor Bataille made contributions to the interpretation of the Psalter, Mme Guyon made none to Canticles so far as we could determine, and none of them anticipated Mme Du Châtelet’s Examens. Marie Huber (1695–1753), on the contrary, was a serious theologian who is reputed to have written about Old Testament texts, and as such was an undeclared rival of Mme Du Châtelet.
We should note that Mme Du Châtelet’s Bible criticism falls into three general categories. On the one hand she searches for, and discovers, contradictions among the Old Testament books, particularly between Chronicles and the earlier prophets, among the Gospels and between the teachings of Jesus and those of the Old Testament. The existence of such contradictions was a traditional problem which encouraged the creation by pious Christian scholars of numerous “harmonizations”—a genre—of those contradictions, and, by medieval Jewish exegetes, of ad hoc harmonizations of the historical narratives of the Old Testament, such as they appear in Exodus, Numbers, Deuteronomy and Chronicles. (One Jewish harmonization of the Old Testament would be Menasseh Ben Israel’s Conciliator (1632), but we have never seen a study of that book’s contribution to Bible studies.) Those contradictions included differences in what are purported to be the very words of God, as for instance in the differing of the texts of the Decalogue that are represented in Ex. xx and Dt. v.
More interesting is the second category, the contradictions between the historical narratives and references in the Old Testament with what was known or thought to be known about the history and mores of the neighboring non Jewish peoples, the Egyptians and Babylonians, and what was known or thought to be known about their history and mores, and the contraventions of natural science that the Bible records, i.e., miracles. The Mémoire des pensées et sentiments of Jean Meslier (composed shortly before his death in 1729) (Voltaire, 1970) is the longest heterodox treatise on Bible before the Examens and Voltaire’s La Bible enfin expliquée, and it offers mostly the first and second kinds of criticism, even though Meslier was not a scholar and knew little about ancient history in and around Palestine and even less about Bible criticism as it had been practiced by Louis Cappel, Hugo Grotius, Richard Simon, Jean Leclerc and Henig Bernhard Witter—no one in France seems to have known anything about Witter who died quite young but left a sketch of a source-analysis of the early chapters of Genesis that could have suggested a more general type of analysis—but, so far as we recall, no criticism drawn from the third category, which we will now define, because Meslier’s education was that of a country priest and not, unlike that of Mme Du Châtelet, an autodidact natural scientist, and that of Voltaire, of an homme de lettres with a very wide culture.
Mme Du Châtelet was no more an independent scholar of ancient history than Meslier had been, but she learned many details from the painfully uncritical Commentaire littéral … of Dom Calmet who gleaned much of his information about pagan religious practices, correct or, more often, entirely false, from the writings of the early Church Fathers who, though not impartial sources, were still close enough to pagan practices to recognize and refute the “barbarian apologists” and to Latin and Greek writers like Plutarch (notably in De Isis et Osiris) to exploit them as sources of information and misinformation. Our late master, Moses Hadas, wrote about “barbarian apologetics” and about the Greeks and the Romans who “adapted and sometimes reinterpreted exotic cults to Greek ideas”10 with the result that much of this material if not all of it was known to the classical scholars and Orientalists upon whom Calmet drew for his misinterpretations of the pagan practices mentioned in the Bible, notably John Selden’s De Diis Syris (1617), but no one could do much better until the inscriptions and tablets of several of the ancient Near Eastern languages were discovered and deciphered which permitted some of the pagan mythologies to be read in their authentic form. What was available to Mme Du Châtelet and to Voltaire was mostly the material in Calmet’s Commentaire littéral …, but she was not terribly interested in this material, though Voltaire would be because he practiced what we would have to call comparative religion.
As for the third category, Mme Du Châtelet could also find contradictions with natural science such as it was, with Newtonian astrophysics such as it would be once she revised the Principia in her translation, Principes mathématiques de la philosophie naturelle, submitted to the royal library shortly before her death but only published in 1756 and again, in a somewhat revised form, in 1759 (Courcelle, 2008, 301–308; Chambert & Varry, 2008, 317–332; Blay & Toulmonde, 2008, 333–339; Princ 2015), philosophical and ethical blunders, like Simeon’s and Levi’s massacre of the entire population of Shechem to avenge the rape of their sister by the son of its king (Gen. xxxiv.25–29), and “absurdities” and “useless” miracles in the Biblical narratives. She tested miracles and certain narratives on a philosophical scale as though her notions of utility—for her the contrary of absurdity—were axiomatic and necessarily valid, and she refused to accept the veracity of any of them. This kind of criticism does not seem to have been beyond the intellect of César Chesnaux Dumarsais and Robert Challe among other clandestine critics of the Bible, but there are not very many passages in the Bible that invite comparisons with Newtonian physics. We must remark that one profound difference between her work in the third category and Voltaire’s is that he frequently sought to explain the Scriptures by comparing them to Greek or Indian or Babylonian mythology as James George Frazer or Theodor H. Gaster would do. Voltaire’s way of reading Bible was the heritage of his training in “grammar” in the Collège Louis-le-Grand which meant searching for what a given author wanted to say (Curtius, 1953, 36–61; 62–78) though without asking whether the sources of his information were authentic, which they rarely were. I do not recall any such passage in the Examens.
Quite simply there was, and remains, a kind of triangulation in reading Bible. The first vertex simply denies the validity of any scientific information or theory or archaeological element that contradicts the literal interpretation of any Biblical passage. The creationists and anti-evolutionists in the education departments of several of the American “Bible-belt” states and, I understand, also a recent Secretary of Education in Washington, fit that description, as do many of the rabbis who direct “religious” elementary and high schools in the States and in Israel. The second vertex treats the even more outrageous examples that we are about to discuss, as instructive metaphors or allegories rather than as factual history. This kind of reading has a respectable pedigree, including Maimonides, when the literal sense of a Biblical text was insupportable, and several of the most astute of the medieval Jewish commentators, like Ibn Ezra, David Kimhi and, to judge from rabbinical sermons these days, it remains standard practice among clergymen today trying to salvage something respectable from the tedium of the weekly pericope, but it is a very problematical procedure because the alternative to literal interpretation is uncontrolled midrash. The third vertex, which Mme Du Châtelet adopts for argument’s sake, assumes that everything as recounted in the Bible must be read literally however implausible that maybe, which is to say that there are some biblical passages which even Maimonides, Ibn Ezra and Kimhi accepted as necessarily metaphorical or allegorical readings, but which she is unwilling to accept as such.
All of the examples that we shall now quote anticipate Voltaire’s Dictionnaire philosophique article, ‘Foi I,… par un descendant de Rabelais’ which echoes Tertullien,11 “Parlons sérieusement, dit-il [le pape Alexandre VI], au prince de la Mirandole. ‘Dites-moi quel mérite on peut avoir à dire à Dieu qu’on est persuadé de choses dont en effet on ne peut être persuadé ? quel plaisir cela peut-il faire à Dieu ? Entre nous, dire qu’on croit ce qu’il est impossible de croire, c’est mentir” (Voltaire, 1970, t. 36 (II), 121–124) that probably comes from ‘Foi’ of the Kehl material which is defined as “une incrédulité soumise” (Voltaire, 1970, t. 34, 253–256.).
In other, rarer cases, Mme Du Châtelet goes even further, insisting that if one cannot believe a particularly important article of faith, he need not believe any of them! But in most cases she is satisfied to cite from the Bible miracles or doctrines that the pious were expected to believe despite their absurdity or uselessness. Thus, in her discoveries of contradictions between the Bible and science, Mme Du Châtelet cast her lot with the sciences of her time. We begin with a very incomplete anthology of miracles, the “absurdités” we just mentioned. One such is the story of the temptation of Eve which she explains by recourse to the demonology introduced by the early Christian commentators which is no longer credible:... Dieu en créant l’homme avoit eu soin de faire un animal pour le tenter, et cet animal c’est le serpent. Il y a de grandes disputes entre les interpretes pour sçavoir quelle langue le serpent parla à Eve, il y en a qui croyent que tout cela n’est qu’une allégorie ; mais pourquoy ne pas dire tout d’un coup que c’est un rêve. C’est effectivement dans cette histoire de la creation que l’on est obligé d’avoir recours à l’allégorie et de supposer des anges déchus, qui prennent la forme du serpent pour venir tenter la femme quoiqu’assurement ce soit de toutes les formes la moins tentante. On est oblige à [faire] cette supposition des anges déchus, parce que si c’étoit seulement l’animal que nous connoissons sous le nom de serpent qui eut tenté Eve, il faudroit que Dieu eut donné à cet animal la raison et la parole tout exprès pour venir tenter l’homme.
Mais je laisse à tout esprit sensé à juger ce que l’on doit penser de cette suposition [sic] gratuite des mauvais anges [Gen. i.14], nécessaire cependant pour expliquer un livre donné de Dieu aux hommes pour les instruire, et de laquelle suposition [sic] on ne trouve pas la moindre trace dans ce livre: cette chute des mauvais anges, leur haine contre Dieu, leur envie contre l’homme, sont un des principaux fondements de la religion chrétienne, et on n’en trouve pas un mot dans le livre, sur lequel cette religion se fonde: le mot de satan meme n’est pas hebreu : cette chute des anges est un conte dont on s’est avisé très tard, et auquel l’Épitre de St Jude, verset 6, qui semble parler de quelque chose de semblable a donné naissance … (Examens I.6-8).



(Mme Du Châtelet has muddled the two stories in Genesis iii and vi. Eve’s temptation by the serpent and her “fall” is told in ch. iii, which includes Cain’s fratricide and the birth of many sons to the descendant of Adam and Eve, while the seduction of the בני האלהים, “sons of Elohim”, by the beauty of the daughters of those descendants of Adam and Eve, follows in ch. vi.1–4, and thus cannot have precipitated the “original sin” of Eve and Adam.).
Let us take another example, Joshua’s suspension of the sun and moon in their trajectories around the Earth while he and his troops fight and vanquish the Amorites which had already been discussed by Spinoza in the Tractatus.Je ne parle point de l’absurdité phisique [sic] de ce miracle [que le soleil et la lune restent dans la position où ils étaient quand Josué leur commanda de ne pas bouger jusqu’à ce que lui et ses troupes terminassent leur bataille], elle est trop manifeste, et cette absurdité phisique [sic] est cependant une véritable objection ; puisque Dieu qui a fait les loix de la nature, ne peut les violer sans se contredire [– this could be the Spinoza of the Tractatus speaking ! –] surtout lorsqu’il les viole sans nécessité [– this could be Leibniz speaking]. Car il n’y avoit rien de si inutile que ce miracle ; puisque, selon le texte même, les ennemis s’enfuyoient et qu’il n’étoit encore que 10 heures du matin, et on ne voit pas de plus qu’il fut si nécessaire que ces 5 rois et tout leur monde fussent tués et que la ville de Maceda fut prise ce jour-là, précisément.
On est aussi un peu embarrassé à expliquer cet ordre que Josué donne au soleil, depuis qu’il est prouvé que ce n’est pas luy qui tourne, mais la terre. Apparament que le S[ain]t Esprit ne connoissoit pas le véritable systeme du monde (Examens I.193-194).



A similar defiance of physics occurs in the sign that Isaiah offers Hezekiah to assure him that he will recover from his illness (II Kings xx.1–12).Il [le roi Ézéchias] demande donc à Isaïe de luy donner un signe qui l’assure de sa guérison et Isaïe luy en donne un tout-à-fait extraord[inai]re.
Voulez-vous, dit[-il], que l’ombre avance de dix lignes ou qu’elle recule de dix dégrez ? Ezéchias dit qu’il n’y a rien de si aisé que de faire croître l’ombre de 10 lignes et qu’il ne veut point de ce miracle-là ; mais qu’il veut qu’elle retourne en arrière de dix degrés, et l’ombre retourna de 10 degrés dans l’horloge d’Achas. On peut dire que les Hébreux faisoient leur toupie du soleil. ...
D’ailleurs pourquoi luy donner ce signe là plutôt qu’un autre et bouleverser toute la nature pour assurer Ezéchias d’une chose qui devoit arriver dans 3 jours suiv[ant] le verset 5 ? Si Ezéchias doutoit de la promesse de Dieu, il etoit indigne que Dieu fit un miracle pour luy ; et s’il n’en doutoit pas il n’avoit pas besoin de miracle.
A l’égard de l’absurdité ; on trouve dans ces miracles toutes celles qui se trouvent dans celuy de Josué, l’orsqu’il [sic] arrêta le soleil. Mais il a encore des circonstances qui luy sont particulieres. Car cette retrogradation fut instantanée ou successive. Si elle fut instantanée, voilà toutes les loix du mouvement interverties, et tout ce qui etoit sur la terre auroit dû être renversé, ou détruit par la commotion d’un tel contrecoup, si c’est la terre qui a reculé. Mais c’eut eté encore bien pis, si c’eut eté le soleil. Car tout notre système planétaire eut dû s’en ressentir.
Si cette rétrogradation de l’ombre fut successive, il s’ensuit une absurdité : car Isaïe ayant proposé à Ezéchias que l’ombre avançât ou qu’elle reculât, luy proposoit ou la chose la plus ord[inai]re ou le plus grand miracle ; ce qui auroit eté une plaisante alternative. ... (Examens I.333-334).



One of the strangest episodes in the historical books of the Bible is the summoning of the spirit («ombre», a shadow, in Mme Du Châtelet’s vocabulary) of the prophète Samuel from the grave (I Sam. xxviii) by a בעלת אוב, a woman who possessed an “Ov”, whatever that may have been, and Mme Du Châtelet used that story to discredit all Biblical miracles, and even Calmet had been afraid that that was indeed a possible consequence:Saül, épouvanté par l’armée des Philistins, veut dans ce chapitre consulter aussi le Seigneur qui ne luy répond point, n’y [sic] par les songes, n’y [sic] par les prêtres, ny par les prophêtes. Saül plus épouvanté encore par ce silence prend le parti de consulter une magicienne et luy demande d’évoquer l’ombre de Samuel. Assurément je ne puis pas imaginer comment Saül pouvoit avoir envie de voir Samuel après sa mort, vû la façon dont ce prophête l’avoit traité pendant sa vie.
La devineresse e[v]oque l’ombre de Samuel et Samuel arrive et obeit à sa voix. Ainsy voilà l’ame de Samuel ce nazareën, ce favori de Dieu, au pouvoir du démon. Car ce ne fut point au nom de Dieu que la pythonisse evoqua l’ombre de Samuel. La pythonisse étoit une magicienne qui n’agissoit qu’au nom du démon. Ainsy, il faut ou que Samuel fut damné, ou que le diable ait eté le chercher dans l’endroit ou Dieu le gardoit pour le faire paroitre et répondre à Saül.
Je dis qu’il faut prendre l’un des deux partis. Car Samuel dit des choses qui peuvent également faire croire qu’il etoit sauvé et qu’il etoit damné ; car il se plaint au verset 15 [du chapitre 28] que l’on a troublé son repos en le faisant ressusciter. Quare inquietasti me ut suscitarer ! Il étoit bien où il étoit ... Donc il étoit sauvé. Mais au verset 19 il dit à Saül qu’il sera le lendemain avec luy, Cras enim tu et filii tui mecum eritis. Or Saül est assurément damné. Donc Samuel etoit damné ; on peut choisir. Pour moy, je crois facilement que Samuel est damné pour avoir tué le pauvre Agag [I Sam. xv.32–33].
Mais que Samuel ait eté sauvé ou damné, il n’a pû apparoitre à Samuel [sic pour Saül] sans la permission de Dieu. Voilà donc le plus grand des miracles, une résurrection, Ut suscitarer, verset 15, faite uniquement pour un reprouvé.
Ce miracle prem[ièremen]t etoit inutile car, puisque Saül étoit réprouvé, il n’y avoit plus rien à faire pour luy. Aussi Samuel ne l’exorthe-t-il point à la pénitence. Mais, de plus, ce miracle paroit dangereux et fait pour prouver la magie, puisqu’il se fit par magie, c’est-à-dire par l’entremise du diable. Or, qui distinguera la vérité de l’erreur si les magiciens ressuscitent les morts ?
Toutes ces difficultés ont porté plusieurs interprêtes à soutenir que cette a[p]parition ne fut point réelle, mais seulement fantastique; mais, sans examiner ce qu’ils entendent par fantastique, il n’y a aucun miracle sur lequel le texte de l’Ecriture soit aussi clair que sur cette resurrection [sic] de Samuel. Ainsy, si on la nie, on sera bien à son aise ; car on poura [nier] tous les autres miracles. On est donc contraint, quand on admet l’Ecriture, d’admettre cette resur[r]ection [sic] (Examens I.261-263).



It is a bit disappointing to observe that Mme Du Châtelet exploits the all-pervasive alternative of salvation or damnation here, even though neither term nor doctrine figures in the text of this episode. In fact, neither term has a translation in Biblical Hebrew. So far as we know, and we have checked in a concordance, ישועה, the modern Hebrew for salvation, does in fact appear in the Old Testament fairly often (77 times!), but never in the other-worldly sense that it suggested to 18th-century Christians, and דין גיהינום, the modern Hebrew for damnation, never appears in the Bible (Ex2011, 637),12 so the words that Mme Du Châtelet uses are much later than the composition of the story of Saul and the witch of Endor from which she is drawing the fundamental argument of the Examens, that miracles are impossible and therefore do not attest to any religious principle. Even if these two concepts were only introduced in Mme du Châtelet’s text again for argument’s sake, because her readers would have been brought up with the all pervasive alternative of salvation or damnation from which one might be saved at the last minute by penitence, it is at best awkward because, by invoking it, the Examens become, suddenly and inexplicably, “religious”.
We must add, because it is so singular, that Mme Du Châtelet’s account of the raising of Samuel from the dead mentions a demon twice and the devil twice even though I Sam. xxviii never mentions the one or the other, and the translations and therefore Mme Du Châtelet refer to the בעלת אוב as a pythonisse, a Greek word referring to a woman who commands an oracle. The demon never occurs in the singular in Biblical Hebrew, demon being a latin translation of שד, shed, while the plural, שדים, appears in Dt. xxxii.17, Ps. cvi.37 and in Gen. xiv.8 if its עמק השידים, Emek ha-sidim, the valley of the sidim, is a vocaliser’s error for the shed which is translated as a demon. Both may be vestiges of Mme Du Châtelet’s religious education which would have had had a place for the demons and the devils who figure as intermediaries in the calling up of Samuel and in Mt iv.1–11, Mc i.12–13 and Jn viii.44 and 48. (There is no devil in Biblical Hebrew. שטן, from the Akadian, is a tempter but not a wicked, autonomous angel, much less an adversary of God.)
Still another example is a metamorphosis, one of many in the Old Testament. The serpent in Gen. iii.14 is punished by being deprived of its capacity for locomotion on legs, Moses’s staff is transformed into a snake in Ex. iv.3 and is then restored to its original, rigid form (vs. 4) while Aaron’s staff is transformed into a marine beast (תנין, tannin, Ex. vii.10), and Moses’s staff transforms all Egypt’s waters into blood (Ex. vii.20), all of which defy both biology and what Mme Du Châtelet takes to be the axioms of philosophy. Here is a more picturesque story about a metamorphosis:Au chapitre 4 [du livre de Daniel] Nabuchodonosor a encore un songe mais, cette fois-ci, il n’en couta la vie à personne ; car il demanda tout d’un coup l’explication à Daniel, et Daniel lui dit que ce songe que tout le monde connoit et qu’il seroit trop long de rapporter, signiffioit [sic] qu’il étoit [sic pour seroit] changé en bœuf et qu’il brouteroit l’herbe pendant 7 ans ; ce qui effectivement arriva à Nabuchodonosor qui fut selon ce même chapitre chassé de la compagnie des hommes et réduit à manger du foin pendant 7 années entieres. … Cette histoire a paru si ridicule qu’une grande partie des Peres l’a regardéé comme allégorique. Car premièrement il est impossible qu’un homme soit changé en bœuf ; il faudroit pour cela anihiler l’homme et créer le bœuf, et ce bœuf n’auroit pas plus de relation avec cet homme qu’avec tout autre. Il est donc phisiquement [sic] et métaphisiquement [sic] impossible que Nabuchodonosor ait été changé en bœuf et cela est impossible à Dieu même ; car cela implique contradiction et c’est cependant ce que le texte marque bien expressément. Car il est dit, verset 13, Cor ejus ab humano commutetur et cor feræ detur ei et septem tempora mutentur super eum. Qu’on luy ote son cœur d’homme et qu’on luy donne un cœur de bête ; et que 7 ans se passent sur luy. …
Quelques interprêtes du nombre desquels est D. Calmet tâchent de repondre à cette instance en disant que Nabuchodonosor n’a pas eté réellement changé en bête et que cette métamorphose n’étoit qu’une lycantropie. Mais on vient de voir par le verset 13 que cela est absolument contraire au texte de l’Ecriture. Mais en supposant cette explication, comment Nabuchodonosor a-t-il pû faire [sans] miracle (car alors il n’y en a plus) vivre nud pendant 7 ans exposé à toutes les injures de l’air et ne mangeant que des herbes, luy qui étoit accoutumé à une vie si délicieuse ? Comment ne fut-il pas mangé de[s] bêtes féroces ? Qui gouverna son royaume pendant ce temps-là ? Comment fut-il ensuite remis en pleine possession de ses etats, comme s’il n’avoit été absent qu’un jour ? Enfin, comment tous les historiens qui parlent tant de Nabuchodonosor ne disent-ils rien d’un fait si remarquable et qui l’étoit assurément plus que tout ce qu’ils en racontent (Examens I.461-463) ?



Compare the above paragraphs with the one in Calmet’s Commentaire littéral …, Daniel, where the Benedictine was afraid of the consequences that a free-thinker might draw from this episode, with the result that the free-thinker we are discussing here did precisely that, adopt his language to suggest the very consequence that he feared.Dire que le changement de Nabuchodonosor en bœuf ait été réel, et physique et qu’il ait eu non-seulement la figure d’une bête, mais aussi l’essence, l’âme, la forme substantielle, c’est vouloir multiplier les miracles, sans nécessité. Le texte de Daniel ne nous engage point à recourir à une explication qui enferme de si grandes difficultéz, et un changement si incroyable : on doit tenir pour maxime de ne pas augmenter les doutes des incrédules, et les inquiétudes des esprits délicats, en leur produisant de trop fréquents miracles (Commentaire littéral …, Daniel, 553).



Calmet and Mme Du Châtelet are both very good at proposing alternatives, Calmet in particular finds interpretations that will not offend pious Christians’ credulity, and Mme Du Châtelet cites him, though not entirely faithfully, to suggest that he has not completely succeeded.C’est dans ce chapitre [Mt iv] qu’on lit l’histoire de la tentation du Diable et du jeune de Jésus. Il dit au verset 1er que J[ésus] après son baptême, fut conduit par l’esprit dans le désert, pour y être tenté du Diable. On ne sçait si cet esprit qui le conduisit dans le désert étoit le S[aint] E[sprit] ou le Diable. Il paroit par ce verset de St Mathieu que ce fut le S[ain]t Esprit; puisqu’il y est dit que l’esprit le conduisit dans le désert pour y être tenté par le Diable; Ut tentaretur a Diabolo; mais il paroit par St Marc que ce fut le Diable; parce qu’il y est marqué, chapitre 1er, verset 12, que l’esprit le chassa dans [le] désert, Expulit eum in deserto. Ce qui désigne une espêce de violence que le S[aint] Esprit ne pouvait jamais faire à Jésus.
D. Calmet resout cette difficulté à merveille: Au fond, dit-il, je ne vois pas pourquoy cela embarrasse car quand on conviendroit que Jésus fut chassé dans le désert par l’esprit malin, il me semble qu’il n’est pas plus injurieux pour luy d’avoir été mené, malgré luy, dans le désert par le Diable, que d’y avoir eté tenté par luy: d’avoir eté transporté sur le haut du temple &ca.
Pour moy j’avoue que je suis comme D. Calmet et que cela me paroit tout égal (Examens II.31-32).



Compare the above with Calmet’s attempt to conciliate the miracle of Hezekiah’s sun dial with what he knew of astronomy,Usserius [the famous chronologist, archbishop James Ussher] croit que non seulement le Soleil rétrograda mais aussi tous les astres, et toute la machine céleste avec lui. Mais il soutient que cette rétrogradation ne dérangea point les observations des Astronomes parce que l’accroissement de ce jour, se reprit sur la nuit, la Providence l’ayant ainsi miraculeusement disposé de manière qu’encore aujourd’hui les éclipses de la Lune marquées dans Ptolémée et qui précédent le regne d’Ezéchias, se rencontrent précisément au même point, suivant le calcul de nos Astronomes, qu’elles avoient été marquées long-tems auparavant par les Caldéens. […] Il faut examiner si les anciens n’ont point parlé de ce grand Evénement. Car il seroit assez extraordinaire que la postérité n’ait pas conservé la mémoire d’un prodige si inouï, si public, si universel, et que ces Babyloniens qui étoitent venus à Jérusalem […] ne l’ayent pas inséré dans leurs observations astronomiques aussi bien que des éclipses (Commentaire littéral…, IV Rois, xvii-xix).



There are three more miracles that attracted Mme Du Châtelet, the discussions of which are all the more interesting because they were very obviously inspired in the first case by Woolston’s Discourses, in the second, by Calmet’s commentary, and, in the third, by one of his dissertations, and all three imply that good sense requires a complete rejection of traditional religion. (We have discussed Calmet’s role in the rejection of the Biblical apologetics—by miracles—in greater detail in our annotations to the Examens and in Schwarzbach 2008a).
The following example illustrates a conflict between astronomy and religion proposed unintentionally in the Gospel according to Matthew where a star deviates from its normal celestial orbit or position, depending upon one’s astronomy, to lead the magi to worship the infant Jesus (Mt ii.1–22) quite unnecessarily.Mais quelle étoit cette étoile qu’ils [les mages] virent et qu’ils virent seuls, puisqu’aucun historien n’en parle ? Comment devinerent-ils que cette étoile vouloit dire que le roy des Juifs étoit né et nouvellement né ? […] Au reste il ne faut pas espérer que jamais les commentateurs s’accordent sur la nature de cette étoile et sur ce qu’elle devint quand les mages furent partis de la Judée: les uns ont cru que cette étoile étoit un astre que Dieu créa tout exprés et qu’il y avoit un enfant dans le milieu avec une croix sur la tête; d’autres que c’étoit le Saint E[sprit], et que toutes les autres étoiles l’accompagnoient, ce qui devoit faire un brillant cortége; d’autres que c’étoit un météore enflamé dans la moyenne region de l’air, et ceux là se croyent plus raisonnables que les autres: quant à ce qu’elle devint: la plus grande partie croit qu’elle se précipita dans un puits où ceux qui ont le cœur pur la voyent, c’est aparament depuis ce temps là que l’on dit que la vérité est au fond d’un puits (Examens II.14-15).



When, as in the following example, a Biblical narrative contradicts the best available scientific information, readers had to, and still have to, choose between them.St Matthieu ajoute dans ce verset 45 [du chapitre 27] que depuis la 6e heure jusqu’à la 9e toute la terre fut couverte de ténébres; cependant aucun historien sans excepter Josephe, ne parle de ces ténébres qui ne peuvent avoir eté causés par une éclipse parce qu’il ne peut jamais y en avoir quand la lune est pleine; et l’on sçait par le temps de la pâque que la lune etoit alors dans son plein. D. Calmet croit que ces ténébres etoient une grande tache dans le soleil et cela est aussi bon à croire qu’autre chose (Examens II.156),



But Mme Du Châtelet’s intellectual heroes were Kepler and Newton the scientist (Examens I.395), though not the Newton interpreter of the Apocalypse (Examens II.515 and 516) who embarrassed her and Voltaire, and even he did not offer a harmonization of Matthew and Mark on this point.
Compare this paragraph with Woolston in whose Discourses we have not found a trace of Newtonian celestial mechanics:The literal History of the miracles of Jesus, as recorded in the Evangiles does imply absurdities, improbabilities, consequently they were never wrought but are only related as parabolic narrations of what would be mysteriously and more wonderfully done by him (First Discourse, 6).
Should our Divines say that this Matter [the miraculous cure of the blind man] was an Act of unsearchable Wisdom, and must be left to the Will of our Saviour, and not curiously pry’d into, any more than some other Dispensations of Providence, that are past finding out: This Answer, which I believe to be the best that can be given, will not do here. The Miracles of Jesus are, as our Divines own, Appeals to our Reason and Senses for his Authority; and by our Reason and Senses they are to be try’d, condemned or approved of. If they will not abide the test of Reason and Sense, they are to be rejected, and Jesus’s Authority along with them. Therefore a more close, pertinent and serious Answer is to be given to the said Questions; which I believe to be impossible, consistently with the Letter […] (Fourth Discourse, 16).



The next example is along the same lines, what one must do if scientific scruples prevent him or her from believing in a miracle attested in the Bible, such as the story of Jonas and his whale as told by Mme Du Châtelet, and then we shall turn to Calmet and his difficulties with that story.Mais où les interprêtes brillent c’est pour l’explication du poisson qui engloutit Jonas. Car assurément il n’y a rien de si difficile que de sauver l’absurdité de cette aventure. Un homme tout vêtu jetté dans la mer sans y être noyé, qui trouve à point nommé un poisson qui lui fait la galanterie de le manger, et cela si honnêtement qu’il ne luy fait point de mal; qui le passe dans son gossier sans l’etouffer; qui le garde en vie dans son estomac tout chaussé et tout vêtu, pend[an]t 3 jours et 3 nuits comme Jésus dans son tombeau; que cet homme respire, se nourrit et vit au fond de la mer dans cette prison vivante [an expression borrowed from Calmet]; qu’il y compose un cantique, et qu’enfin il en sorte sain et sauf, et pourquoi un si grand et si impossible miracle ? Pour conserver un prophète rebelle et désobeissant, qui se sauve de devant la face du Seigneur et que Dieu venoit de noyer exprès. Mais pourquoi le sauve-t-il ? Pour l’envoyer malgré luy à Ninive, comme si Dieu n’avoit pas pu trouver d’autre prophête pour y envoyer, et que, sans Jonas, il n’eut pû sauver Ninive. Ny avoit-il pas cent moyens plus simples de sauver, et Ninive et Jonas ? Toutes ces difficultés n’ont pas arrêté les commentateurs qui sont de toutes les espêces, la plus intrépide. Ils disent prem[ièremen]t que quand on attaque un miracle de l’Ecriture il faut les attaquer tous, et qu’il n’est pas plus incroyable que Jonas ait été 3 jours et 3 nuits dans le ventre d’un poisson, qu’il l’est que J[ésus] C[hrist] soit ressuscité. Mais il y a des gens que cette réponse n’arreteroit pas. Ils conviennent tous que ce poisson est une baleine; mais par malheur les baleines les plus grosses ont le gosier extremement etroit. Et on dit encore que ce miracle etoit necessaire pour donner au monde une prophétie parlante de la résu[r]rection du sauveur. A cela, on sent bien qu’il n’y a rien à répondre. Enfin dit-on, tout ce que nous raconte la fable n’est pas plus croyable; et voilà ce me semble la meilleure réponse. Voyez la dissertation de D. Calmet sur le poisson de Jonas (Examens I.524-526).



Calmet, after giving the résumé of Jonas’s adventure in the entrails of his fish that Mme Du Châtelet would copy, mostly word for word, had anticipated with dread the philosophical alternative that she would recognize,Mais il y a longtems que la Religion Chrétienne s’est mise au-dessus des fades railleries des libertins, et qu’elle a répondu aux objections des Infideles. Dés qu’on attaque un miracle de l’Ecriture, il faut les attaquer tous, et l’attaquer [the same word that Mme Du Châtelet would use] elle-même; ou les recevoir tous, avec les Livres sacréz qui les contiennent [...] Est-il plus incroyable que Jonas ait vêcu trois jours dans le ventre d’un poisson qu’il ne l’est que Jésus-Christ soit ressuscité après avoir été trois jours dans le tombeau [...] ? (Commentaire littéral …. Jonas, xxxvi-xxxvii).



(Here Calmet was drawing upon Augustine, Letter 102, Migne, Patrologia latina, t. XXXIII, cols. 382–383, since the credibility of Jonas, like so many invoked by Mme Du Châtelet, had been defended from the earliest days of Christian citation of the Bible.)
And here is the application of a refusal to accept the historicity of resurrections,C’est un des points capitaux de la religion chrétienne. Aussi est-ce une des choses les plus consolantes, et les plus absurdes que les hommes ayent jamais imaginéés. Les anciens la regardoient comme un sentiment ridicule. St Paul fut moqué de tout l’aréopage dés qu’il eut dit que Jésus étoit ressuscité. …
… Mais s’il y en a une [résur[r]ection], il y en peut avoir mille. Cette réssur[r]ection et cette vie à venir tirent Dieu de bien des mauvais pas. Car si les justes sont persécutés, malheureux, vivent peu; si le Seigneur n’exécute pas ses promesses les plus solennelles de l’Ancien et du Nouveau Testament, la vie à venir repond à tout, paye pour tout. Les chrétiens auroient pu s’épargner l’absurdité de la resurrection des corps; l’immortalité de l’ame suffisoit avec le secours des allegories, qui ne leur manque[nt] jamais pour sauver l’équité et la fidélité de Dieu; mais Jésus est ressuscité avec son corps: ils veulent tous ressusciter de meme.
Quand je dis que les chrétiens auroient pu se passer de la resur[r]ection, je parle de ceux qui ont fait les livres reçus dans l’Eglise; et il est vray qu’en suivant ces livres, il est indispensable d’admettre la résur[r]ection.
… outre ces questions que les bons chrétiens agitent, les impies en font encore beaucoup d’autres plus embarrassantes et que l’Eglise n’agite point, faute d’y pouvoir répondre. Ces questions sont de sçavoir qu’elle [sic] sera la nature des corps, leur grandeur, leur âge, leur sexe? Ressuscitera-t-on dans l’enfance ? Dans la vieillesse? Les monstres, les faux germes, les avortons ressusciteront-ils? Les aveugles, les eunuques &ca ressusciteront-ils dans leur etat de mutilation et de privation? On dit que nos corps seront legers, transparents, lumineux. S’ils sont matériels comme ils le doivent être dans une résu[r]rection matérielle cela diminuera [sic pour augmentera] beaucoup le poids qui charge la terre; mais il y a des cas, où la résurrection ne seroit pas une grace. Est-ce la peine, par exemple, de resusciter à 9 mois ou à 6 semaines ou à 100 ans? Il y en a qui croyent que les enfans sourds et [sic pour ou] aveugles, morts avant l’age de raison, ressusciteront tout grands, mais si les enfans ressuscitent grands, ils seront donc alors ce qu’ils n’ont jamais eté? (Examens II.534-538).
Most of the above text is borrowed from Dom Calmet, « Dissertation sur la résurrection des morts », Commentaire littéral … Les épîtres de saint Paul, t. II, lxxxvi-cviii, and Mme Du Châtelet’s criticism is, for her, in the usual mold, a demonstration of the absurdity of the prodigy which is a resurrection of the dead.
Otez la resurrection, vous détruisez tout d’un coup le Christianisme. Nulle erreur n’est plus contradictoirement opposée à la Religion de Jésus-Christ, que celle qui nie la résurrection. Si Jésus-Christ n’est point resuscité, la prédication des Apôtres est fausse, notre foi est vaine, nos experiences sont sans fondement. Mais aussi s’il est resuscité, la resurrection est possible; la resurrection des hommes est infaillible, puisqu’elle est fondée sur la promesse de Jésus-Christ, qui nous a donné sa resurrection comme un gage et une preuve que nous ressusciterons un jour (Commentaire littéral … St Paul, lxxxv).
Les prétendus Esprits forts forment une infinité d’objections contre le dogme de la resurrection […] Comment ce corps rongé des vers, consumé par les flammes, réduit en poussière, qui a, si l’on veut, servi de pâture aux animaux carnaciers, aux vautours, ou aux poissons, pourra-t’il retourner en vie? Comment les parties du corps, qui par une transpiration insensible, se dissipent continuellement, pourront-elles se réünir dans ce meme corps? Comment les peuples qui se nourrissent de la chair humaine, pourront-ils ressusciter dans leur propre chair, puisque parmi eux la chair de l’un, est souvent devenuë la chair de l’autre ? (Idem, cv).



(The extensive Jewish material in Calmet’s Dissertation is drawn from Menasseh ben Yosef Ben Israel’s De resurrectio mortuorum (Amsterdam, 1635). The possibility that some descriptions of paradise and resurrection in post-talmudic sources such as Maimonides’s description of what the third and fifth sects (כתות) thought about the resurrection (פירוש על המשנה, סנהדרין, Jerusalem, Mossad Harav Kook, 1965), ch. x, may have been influenced by Christian sources and cannot be ignored.)
We cannot resist citing other resuscitations which Mme Du Châtelet discovered:Tous les animaux des Egyptiens périrent donc mais il n’en mourut aucun de ceux des Enfants d’Israël, chapitre 9, verset 6. Cepend[an]t à la 6e playe, qui est celle des ulceres, il est dit que les hommes et les animaux en furent frapés [sic], chapitre 9, verset 9. Cela est difficile, s’ils étoient tous morts de la peste: à moins que Dieu ne les ait ressuscités pour les fraper d’ulcéres et pour les tuer par la grêle que Moyse fit tomber ensuite, chapitre 9, verset 25. Il est à remarquer qu’il n’est dit nulle part que la peste des animaux et les ulcéres ayent cessé et moyennant cela il ne devoit rester n’y hommes ni bestes dans l’Egypte dont les eaux étoient de sang et la terre infectéé par les grenouilles, les poissons morts, l’infection des ulcéres et celle des cadavres des bêtes mortes de la peste (Ex2011, I.65).



What is the difference between Mme Du Châtelet’s comments on the cetaceous adventures of Jonas and on the various resurrections performed by Jesus, and Calmet’s commentaries on those same passages? Basically, none. She offers her reader the alternative of accepting the most outrageous miracles of the Old Testament performed to demonstrate the power of God or the authority of Moses or of one of the prophets, or of rejecting the entire Old and New Testaments, while Calmet presented the alternative of believing that Jesus performed the resurrections that the Gospels attributed to him in order to demonstrate his divine qualities or of abandoning faith in him with the consequence of forfeiting salvation (Commentaire littéral … St Paul, lxxxv and cv, cited above). But does the choice that Mme Du Châtelet offers her readers, if she thought of eventually publishing the Examens, put her in the same class as the clandestine authors whose texts Mori, Mothu and Sandrier published in their Philosophes sans Dieu because they consider them to have been out and out atheists? Had the text of the Examens and our comparisons of them to passages in Calmet’s Commentaire littéral … been available to them, they might have included extracts from the Examens in their anthology of 18th-century atheistic texts. An argument for not including the passages we have just cited may have been that they were the most extreme passages in the Examens and that they demonstrate a rejection of Biblical theology though not necessarily of the banal theism that ch. ii of the Institutions de physique (Inst1740, 2.28–3.38) had offered her son and its other readers. A philosopher does not deny explicitly God’s qualities of eternity, immutability, simplicity in the sense of not being a compound of different materials, that he is a necessary and unique being endowed with an intelligence superior to men’s, with liberty, infinite wisdom and beneficence, whose world is the best of all possible worlds, and who is infinitely powerful, all of which corresponds to Plato’s definition of God in the Republic (II.380a-383c) and to Leibniz’s philosophy. If Mme Du Châtelet wrote ch. ii of the Institutions in good faith, she was not yet the rigorous atheist that inclusion in Mori and Mothu’s Philosophes sans Dieu and Minora clandestina I would have suggested, and that she would become after reading the Bible and commenting upon it. In fact, however, that is a poor reading of her texts. Western readers, probably almost all of us, almost automatically associate belief in God with the Biblical texts, though not necessarily with all of them, nor necessarily with those passages retained and read in their most literal sense. That clearly does not apply to Mme Du Châtelet when she wrote her Examens. We have not found a trace of credulity in her reading of any of the Biblical texts, she had better sources of information, Kepler, Newton and Réaumur, all of whom she mentions with respect, but she still might have been able to accept Plato’s definition of God without accepting anything asserted in the Bible. To decide whether it would have been possible for her we would need philosophical texts in which, at a minimum, she discusses the inspiration of the Old and New Testaments, or we would have to find Biblical passages that she tried to conciliate with some sort of theism or with her physics. We do not know any such passage in the Examens. We suspect that the atheist that she had become no longer had anything to conciliate. If such is the case we can suggest to Mori and Mothu that they include samples of Mme Du Châtelet’s Biblical exegesis in Minora clandestina II which we hope is “en cours” because the first volume was a fine antidote to the recent scholarship that emphasized some of the more pious writers of the eighteenth century. We have always imagined that Bible studies like the Examens and Voltaire’s La Bible enfin expliquée would have appealed to the déchristianisateurs among the Conventional clergy, but we have not yet identified any late eighteenth century French texts that try to carry Voltaire’s and Mme Du Châtelet’s methods any further. (D’Holbach was not original in his attacks on religion and the Bible, though he certainly shared Mme Du Châtelet’s antagonism toward the latter.) There were a few Hebraists among the late 18th-century French orientalists, but I can’t remember any who contributed to Bible studies or to Hebrew philology, which is what was needed to go beyond Voltaire who, we claim, actually did try to explain the Old and New Testaments by comparing passages with pagan mythologies, mostly Indian, about which he was thoroughly misinformed, and if there were Bible scholars among the French Hebraists of the last twenty years or so of the eighteenth century, they would have had the more urgent occupation of saving their heads during the Terreur, than of trying to find readings of the Bible that would save piety without giving offense to the heirs of Spinoza, Richard Simon, Jean Leclerc, Newton, Mme Du Châtelet, Voltaire,13 d’Holbach and Jacques-André Naigeon. Actually, this is a very diverse crew whose only common ground was that each, in his own way, criticized Biblical texts. The late eighteenth century did produce at least one Hebraist, the Scottish priest, Alexander Geddes (Schwarzbach, 2004, 78–118), who, in the notes to his translation of the Pentateuch, tried to reconcile Bible with reason, and, in the early nineteenth century, Samuel Cahen gave the entire Old Testament a try, and by modern standards, neither had much success14 though several members of the Consistoire de France did subscribe to Cahen’s translation and commentary, whether enthusiastically or for want of another, better, Jewish translation into French we cannot say. Actually, Cahen worked with the assistance of Salomon Munk who was probably the best Hebraist and specialist in Jewish and Moslem philosophies of the century. No one could have done better! But was that enough?
Abbreviations
	(Ex2011) Du Châtelet, É. 2011. Examens de la Bible. Edited by Bertram Schwarzbach. Paris: Champion.

	(Inst1740) Du Châtelet, 1740. Institutions de Physique. Paris: Prault fils.

	(Princ2015) Du Châtelet, É. and Newton, I. 2015. Principes mathématiques de la philosophie naturelle. La traduction française des Philosophiae naturalis principia mathematica. 2 vol. Édition critique du manuscrit par M. Toulmonde. Ferney-Voltaire: Centre international d’étude du XVIIIe siècle.
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Footnotes
1I. e., the first volume of the Paris manuscript of Examens de la Bible, (Ex2011, 3).

 

2The translation attributed to Mme Du Châtelet has been edited by William Trapnell as Six discours sur les miracles de Notre Sauveur (Trapnell, 2001), but this edition does not establish a date for Mme Du Châtelet’s work.

 

3See in particular Examens II.256 and annotation 15 that refer to Woolston’s Fourth discourse.

 

4See ch. v, “Des esprits qu’on appelle Démons”.

 

5See Jacqueline Taylor, « Émilie du Châtelet and Bernard Mandeville on women, honor and shame», read at the opening session of this conference.

 

6Regarding religious imposture, see the Tractatus theologico-politicus in Spinoza. Complete Works, Trad. Samuel Shirley (Indianapolis/Cambridge, Hackett Publishing Company, 2002), Preface, “Granted, then, that the supreme mystery of despotism, its prop and stay, is to keep men in a state of deception, with the specious title of religion to cloak the fear by which they must be held in check, so that they will fight for their servitude as if for salvation, and count it no shame, but the highest honour, to spend their blood and their lives for the glorification of one man. Yet no more disastrous policy can be devised or attempted in a free commonwealth. …” (389–390).

 

7Regarding the primacy of science, see Spinoza (2002), ch. vi, “I. That no event can occur to contravene Nature, which preserves an eternal fixed and immutable order. … Or if anyone were to maintain that God performs some act contrary to the laws of Nature, he would at the same time have to maintain that God acts contrary to his own nature—of which nothing could be more absurd. … Nothing, then, can happen in Nature to contravene her own universal laws, nor yet anything that is not in agreement with these laws or that does not follow from them. For whatever occurs does so through God’s will and eternal decree; that is, as we have already shown, all that happens does so in accordance with laws and rules which involve eternal necessity and truth although these are not all known to us, and thus it also observes a fixed and immutable order that does not follow from them …” (Spinoza, 2002, 445–446), and he gives the examples of Joshua’s arresting the sun and moon in their place in the heavens and the retrogression of the shadow on the steps of Ahaz’s palace, both of which were well known and which Madame Du Châtelet would invoke, and “Finally, nearly all the prophets found considerable difficulty in reconciling the order of Nature and the vicissitudes of men with the conception they had formed of God’s providence, whereas this has never afforded difficulty to philosophers, who endeavour to understand things not from miracles but from clear conceptions. For they place true happiness solely in virtue and peace of mind, and they strive to conform with Nature, not to make Nature conform with them; for they are assured that God directs Nature in accordance with the requirements of her universal laws, and not in accordance with the particular laws of human nature. Thus God takes account of the whole of Nature, and not of the human race alone” (Spinoza 2002, 449).

 

8See Schwarzbach (2008b).

 

9For a preliminary comparison, see Schwarzbach (2008c), especially 205. Why not a comparison with other Enlightenment French treatises? Because I do not know even one that is as comprehensive as the Examens, nor one that has the two strange qualities that I shall now attribute to the Examens. For the elements of the standard Bible criticism produced in the eighteenth century, see the various articles dealing with that century in Hebrew Bible / Old Testament. The History of its Interpretation, ed. Magne Sæbø, II, From Renaissance to the Enlightenment (Göttingen, Vandenhoeck & Ruprecht, 2008), Henning Graf Reventlow’s The Authority of the Bible and the Rise of the Modern World (London, SCM Press Ltd, 1984). For Enlightenment figures besides Euler whom we have already mentioned, there were also the very great natural scientists Carol Linnæus and Albrecht von Haller and, later in the century, the great chemist, Joseph Priestly, all of whom were religious but not so interesting in their harmonizations of Bible and science as we had hoped. You may consult the numerous publications of David Sorkin including his The Religious Enlightenment. Protestants, Jews, and Catholics from London to Vienna (Princeton, 2008) which we have just read with much pleasure but not too much agreement. Sorkin is not exactly wrong, but he reminds us that the Enlightenment to which his heroes belonged is not the same one as the Enlightenment in which Mme Du Châtelet and Voltaire participated. Other exceptions may be found in Didier Masseau’s Les Ennemis des philosophes. L’antiphilosophie au temps des Lumières (Paris, Albin Michel, 2000) for the French scene and in several of Isaiah Berlin’s books on the “Counter Enlightenment” in Germany and Russia.

 

10See Hadas (1959), ch. viii and 184.

 

11«Certum est quia absurdum est» which was apparently not to be taken literally.

 

12See Ex2011, 637, n. 75, for the numerous references to גיהינום in post-biblical Jewish literature.

 

13For an up-to-date study of Voltaire’s atheism and its contradictions, see Sandrier (2017).

 

14See Schwarzbach (2003).
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Abstract
The article offers a material description of the manuscripts of Mme Du Châtelet preserved in St Petersburg at the National Library of Russia, among Voltaire’s papers that were acquired by Catherine II along with his book collection in 1779, and in the Department of Manuscripts of the NLR. In the introduction, we outline the history of the acquisition made by the Empress of Russia.
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Most of Émilie Du Châtelet’s manuscripts we are describing below have been preserved at the Voltaire Library, the personal book collection of the philosophe de Ferney, which was acquired after his death by Empress of Russia Catherine II and is now part of the Rare Books Department of the National Library of Russia.
The cession of the manuscripts, along with Voltaire’s library, was a sine qua non condition of the negotiations which began shortly after Voltaire’s death, in early summer of 1778.
“…If it is possible, acquire his library and all that remains of his papers, including my letters, I am prepared to pay generously his heirs who, I believe, are not aware of the price of all that”, wrote Catherine II to her political and literary agent in Europe, baron Friedrich Melchior Grimm.1

Voltaire’s family knew quite well the value of the treasure they possessed. But his nephew, abbot Mignot, and his great-nephew, Alexandre-Marie-François Dompierre d’Hornoy, estimated that to cede the library for money would be an infamy (une bassesse) and even tried to disrupt the transaction, through the mediation of the French chargé d’affaires in Saint-Petersburg, chevalier de Corberon (Karp, 1999). As for Voltaire’s niece, Madame Denis, who was his héritière universelle, she was quite willing to make the cession. To help her save the face, the Russian Empress announced that she was going to memorialize the great man by building a monument to him. After several weeks, the vague project took the form of a plan to build a replica of the château de Ferney in the imperial summer residence, Tsarskoe Selo. This provided an argument to Madame Denis, who could now say that her uncle’s library and the papers belonged where his genius was appreciated rather than to his native country, where they tried to refuse him a funeral.
“Request Madame Denis on my behalf not to give away copies of his letters or to allow them to be published or divulged in any way, I fear their publication like fire”, Catherine II wrote to Grimm.2 It has been sometimes said that that was the reason for the acquisition of the library: to retrieve the letters she had addressed to Ferney. In fact, the main reason was to make a gesture of great political significance: to reaffirm her own image as that of an enlightened monarch, and the image of Russia as a country on the way of Lumières. For political reasons, she was however determined to prevent the publication of her letters which included many sharp-witted criticisms of Louis XV’s external politics.
The Empress ordered Grimm to obtain from Madame Denis a promise not to divulgate her letters, but such obligation was never assumed formally by Voltaire’s niece. The Philosopher’s manuscripts had been promised to the editor Charles-Joseph Panckoucke, for the publication of the  Complete works. As soon as Panckoucke learned that Mme Denis was about to sell her uncle’s library, he requested her authorization to go to Ferney and retrieve the totality of Voltaire’s papers. On 17 August 1778, Voltaire’s last secretary, Jean-Louis Wagnière, handed him twenty packs of manuscripts. Panckoucke was duly authorized by Mme Denis, with the Empress’s approval, to make copies of all the unpublished material (except for the Empress’ letters) necessary to his edition of Voltaire’s posthumous works (Paillard 2005, 2008, 2010). Mme Denis however ordered to make copies of Voltaire’s correspondence with Catherine II, for her so-called private use. Meanwhile, Panckoucke sold his editorial rights to Beaumarchais, who undertook to publish what is known as the “édition de Kehl” (1784–1789 [1790]), the first posthumous edition of Voltaire’s Complete Works. Mme Denis was required by his editorial staff to lend them her copy of Voltaire’s correspondence.
Thus, neither of the parties to the transaction fulfilled their “secondary” obligations: although the library was exchanged for a huge sum of money (30,000 rubles in gold, besides furs and diamonds), Catherine II never built a replica of the château de Ferney, and Mme Denis allowed her letters to go under press. The correspondence appeared in volume 67 of the édition de Kehl, provoking the tsarine’s anger. She tried to obtain the destruction of the already printed volumes, but failing this, she was able to force Beaumarchais to suppress eleven passages in her own letters (Paillard, 2007).
Some of Voltaire’s manuscripts never reached St Petersburg. Mme Denis obviously kept all of the family papers; for political reasons, she held back his correspondence with duke of Choiseul; to preserve the privacy of some of Voltaire’s friends, D’Alembert’s and d’Argental’s letters were returned to their authors; finally, Voltaire’s correspondence with Catherine II—the part of the archive which was of utmost importance for the Empress—was not brought to St Petersburg with the library.
Voltaire’s letters were sent by Catherine II to Grimm and disappeared. Their present whereabouts is unknown. Catherine’s letters to Voltaire were handed over by Mme Denis to Grimm. Departing from the French capital in 1792, he left them in Paris. They re-emerged only in 1856, when a certain Mademoiselle Gobet turned out to possess them and offered them to Russian Emperor Alexander II.3

The library was brought to St Petersburg by Wagnière in August 1779. Voltaire’s secretary arranged the books in a room next to Catherine’s apartments and left Saint-Petersburg at the end of the year. The manuscripts were bound soon after his departure.4 The five volumes containing manuscripts concerning Russia, which were sent to Voltaire from St Petersburg or gathered by himself for his work on Histoire de l’empire de Russie sous Pierre le Grand were bound in brown calf-skin, and thirteen volumes of Voltaire’s own archive, in red morocco. Those include drafts and excerpts of Voltaire’s dramatic and historical works, his correspondence, copies and sometimes prints of literary works or political brochures collected by him, dissertations on various historical issues, notebooks and anecdotes, legal documents, household papers and documents concerning his estates. Apart from the manuscripts brought by Wagnière in packs and bound in St Petersburg, Voltaire’s library contains several bound manuscript books.
The first catalogue of Voltaire’s library was drawn in mid-1790s, and the latest is the scientific catalogue of 1961.5 The shelfmarks used in the latter are those assigned to the books (and manuscripts) in 1839, when each volume received an ex-libris indicating its belonging to the Voltaire Library, with the number of bookcase and the number of title in it.6

In the middle of the nineteenth century, most part of the Emperors’ library (except for books dealing with the fine arts) were transferred from the Hermitage—the part of the tsars’ residence which housed art collections—to the Imperial Public Library (now NLR). Although Voltaire’s library, unlike that of Denis Diderot and some other book collections purchased by Russian Empress, which were dispersed, was preserved as a collection apart, some of its volumes became misplaced and ended up in the main stock of the Hermitage library (Korolev, 2014, 2018); such is the case of the Traité de métaphysique, which has been preserved in NLR along with other manuscripts from the Hermitage, at the Manuscript Department (see below).
An inventory of Voltaire’s manuscripts was made by the French homme de lettres Fernand Caussy in 1913 (Caussy, 1913). Prepared within a short time, this catalogue is often inaccurate.
As we have said, Wagnière brought the manuscripts to St Petersburg in packs. The contents of the thirteen volumes do not coincide with those of the packs recorded on the list he drew in Ferney in July 1778, which means that the papers were re-sorted in St Petersburg (Paillard, 2005, 55, 78–79.). This was also done by Wagnière, as every volume is provided with a title sheet where he summarized its composition. Du Châtelet’s papers were included by him in the pack which formed volume nine.
Nearly all Du Châtelet manuscripts contained in this volume were published by Ira O. Wade, between 1941 and 1958, but presented as ‘normalised’ text, without indication of the textual work or the hands of the writers.
We do not possess any information as to why certain pieces written or corrected by Du Châtelet have been preserved among Voltaire’s papers rather than other parts of her archive. For the binding, the papers were regrouped (thus, one of the versions of “Preface” to Mandeville’s Fable of the Bees had been kept together with the “Chapitre sur la liberté”, but was bound along with three other manuscripts of Mandeville); in several places, the order of pages was inverted. All the pieces bear the indication, by either Voltaire of Wagnière, of their belonging to Madame Du Châtelet.
Volume nine, whose second half consists of Madame Du Châtelet’s papers, contains 452 folios. Its contents were summarized by Wagnière on the title page as follows:
Fragment de don Pèdre, tragédie.
Sur l’art dramatique.
Vers, proses, religion.
Philosophie, etc.
Manuscrits de Mad. du Châtelet.
Gouv. Politiq.
Doctrine de l’Eglise gallicane.
Examen de la religion par Dumarsais, imparfait.
54 Pièces, Très Curieux.
The first two fragments, which are a scene from Voltaire’s tragedy Don Pedro, and a draft of the dedication of his play Olympie to Ivan Shuvalov, were first published by Vladimir S. Liublinsky in 1937 (Liublinsky, 1937). The papers that follow include different sketches and excerpts, as well as notes taken by Voltaire in England in 1726–1728 while learning English.
Madame Du Châtelet’s hand first appears on f. 108. This folio, written, as well as f. 109–110, by an unknown scribe’s hand, begins by verses:
Que Lomaria dicte et compose
Tantôt en vers, tantôt en prose,
Cela la met hors du commun.
Mais que sans cesse elle s’occupe
Du sot combat du cinq contre un,
Sapho ne fut jamais si dupe.
This is the last stanza of the poem “Les scandales du temps”, dedicated to the times of Regency (Clairambault, 1880, 48–54). On the left, a note by Émilie’s hand: “ie ne veux point ce couplet”. Then begins “La Fourmi. Conte par M. Lantin”. Madame du Châtelet’s hand marks, on the right: “les trois feuillets détachés vont de suite”, and, on the left, “1ere”. Indeed, the fable continues on loose sheets7 till the end of f. 110 (on f. 109, the lines from “Après avoir parcouru des apas” are crossed out and Voltaire’s hand makes a remark showing that there was question to publish the poem: “le reste est trop licentieux pour être imprimé”).
“La Fourmi” finishes at the bottom of f. 110 r. On the last page (f. 110 v.) are two poems by Alexandre Lainez, entitled: “Jouissance / par M. L’Ainé” (“Coulez coulez sans bruit favorables rideaux…”) and “Songe / par le même” (“L’Aurore à peine ouvroit les Cieux…”).
Madame Du Châtelet’s own writings begin on folio 122. On ff. 122–125, we find her short notes, on Descartes and physics: (f. 122r.-122v., Descartes; f. 123r., Physique; f. 123v., Eloge de Mr Neuton; f. 124r., Origin. de la phisique; f. 124v., Eloge de Fonten[elle]; f. 125r., Puerilité).
The paper (watermark “Pro Patria” with crowned GR for countermark) is the same as for the following sheets, f. 126–132, containing “Chapitre 5, De la liberté”. The notes on f. 122–125 were folded in two, f. 123 forming the outer sheet, which is marked by Voltaire, “de me du chastellet”. Moreover, the wear of the edges and the size of the paper allow to conclude that the notes were kept together with “Chapitre 5, De la liberté”.
Folios 126–132 are occupied by a corrected version of “De la liberté”. This text has been published twice, by Ira O. Wade and by William Henry Barber in Voltaire's Complete Works, but both times it was attributed to Voltaire, and the notes by Madame Du Châtelet were not indicated as such (the commentary to the Complete Works mention “a secretary’s fair copy with subsequent corrections in another hand” (OCV, t. 14, 406.)).
The present publication does not aim to offer historical commentaries to the manuscripts, but we would like to make one remark concerning the destiny of this text. In an article of 1982, Linda Gardiner argued “that there are distinct similarities between this fragment and the early manuscript drafts of the Institutions de physique” (Gardiner Janik, 1982, 88–89). Two more arguments in favour of Madame Du Châtelet’s authorship were Voltaire’s note “par Mme De Chatelet” on the verso of the last page (“and he should have known, after all”, notes L.Gardiner), and a great number of corrections by Du Châtelet’s hand.
Voltaire’s attribution alone would not be enough to guarantee the fact, as many books of his library contain his annotations offering wrong attributions. However, in all such cases the reason is clear: either Voltaire had been misinformed or, in case of his own’subversive’ writings, had reasons to conceal his authorship. In the case of Madame Du Châtelet, though, it is difficult to think of possible reasons for attributing her his own work, especially as the manuscript contains multiple corrections by her hand, and the similarity of its text with the early versions of Institutions de physique has been established.
It is known that in October 1737 Voltaire sent the chapter “De la liberté” to Frederic presenting it as his own text. L. Gardiner suggests that that was the reason for Du Châtelet’s excluding “De la liberté” from the Institutions de physique she published in 1740: “Voltaire’s self-attribution of course explains why the chapter on liberty never appeared in the published Institutions, as mme Du Chatelet would have been obliged to withdraw it to ‘save face’ for Voltaire”, writes L. Gardiner (Gardiner Janik, 1982, 110, note 18, italics added). However, in another part of her article she cites Frederic’s reaction to Institutions: “C’est Koenik qui lui a dicté son thème […] elle l’a orné de quelques mots échappés à Voltaire à ses soupers”.8 It seems to us that if Madame Du Châtelet had kept in her book the chapter “De la liberté”, which was probably a fruit of her collaboration with Voltaire, but had been sent to Frederic under Voltaire’s name, it would have given the argument to her enemies to affirm that she had plagiarized from him that part of her work.
Returning to the material description, we must note that the paper of the manuscript is the same as for miscellaneous notes on f. 122–125 and that the sheets containing “De la liberté” were folded in two (together with the f. 122–125). When folded, the last sheet of “De la liberté” formed the outer leaf, on which Voltaire marked: “Sur la liberté / par me du chastelet”. The wear of the edges shows that the sheets had been kept folded for a long time, and the size of the paper allows to conclude that they were kept together with one of the versions of the “Préface du traducteur”: the notes “Descartes…”, the chapter “De la liberté” and this version of “Préface du traducteur” (f. 230–238) were wrapped by Voltaire in a bigger sheet—now f. 229 and 239—marked “preface de made la marquise / du chastellet, a la tete de / sa traduction de la fable des / abeilles, / et dissertation sur la liberté”. The latter indication is yet another Voltaire’s testimony of the marquise’s authorship of “Sur la liberté”.
The following pages (f. 133–149) are occupied by Chaps. 6, , 7 and 8 (the latter is incomplete) of the “Grammaire raisonnée”, written by a scribe, with corrections by Du Châtelet.
The paper of “Grammaire raisonnée” is one of the two cases in the volume where the watermark contains the date 1742. It is known that paper featuring this date appeared after a ruling of the Royal Council of 1741 and continued to appear throughout the whole eighteenth century, so, without offering the exact date of paper fabrication, it indicates at least a terminus post quem.
The “Grammaire raisonnée” is followed by a small sheet folded in two (f. 150–151). Folio 150 contains miscalleneous notes by Madame Du Châtelet. They were published by Wade under the title of “[Refléxions morales]”: “les bons exemples nuisent quelquefois…” The second part of the folded leaf (f. 151) is blank, but contains on the reverse this note by Voltaire: “reflexions de made la m du chastelet”.
Folio 152 bears a letter to Du Châtelet from count d’Argenson, dated “ce 19 8bre 1747” (published in Voltaire’s correspondence, D3580).
On f. 153 begin manuscripts of the translation of Mandeville’s Fable des abeilles. First comes a version of the full text, with corrections by Madame Du Châtelet (f. 153–216).
At this place of our description, we must introduce a conventional designation of two scribes whose hands filled many of the paper sheets we are presenting.
By Scribe One we will designate the one who wrote the earlier version of the “Préface du traducteur” on f. 217–227 (“il faut penser, sans quoy l’homme devient un animal”), the fragment “Remarques critiques sur la Genèse et de l’Exode” in the manuscript book BV 8–221, the whole of the “Traité de métaphysique” preserved at the Manuscripts Department of NLR (for the latter two manuscript books, see below), and also parts of Institutions de physique preserved at the BnF.9

By Scribe Two we understand the penman who copied the complete version of the Fable des abeilles10 (f. 153–216) and the version of the “Préface du traducteur” on f. 230–238 in volume 9 of Voltaire’s papers, as well as f. 231v.-271v. in the manuscript volume BV 8–221.
The text of the Fable des abeilles on f. 153–216 is written by Scribe Two. Then, on f. 217–227, follows a “préface”, beginning (“il faut penser, sans quoy l’homme devient un animal”) by the hand of Scribe One.11 This is an earlier version of the “Préface du traducteur”. The paper block is an in-quarto, 23.5 × 18.6 cm, with a watermark presenting a post-horn with the countermark “Gerrevink”. This is the same hand and the same paper as in the “Traité de métaphysique”. Moreover, the use of paper in the “preface” on f. 217–227 is the same as in the “Traité”: the sheets were folded in the middle to separate the working space on the left from the margin on the right, large fragments are crossed out and replaced by text written on the margin, which also contains many corrections (all the text on the margins is by Madame Du Châtelet).
On f. 229–239 follows a copy of the “Préface du traducteur”, which is written by Scribe Two, but it does not take into account the corrections made by Madame Du Châtelet to the version written by the same scribe on f. 153–216. The text is written by Scribe Two, with a few minor corrections by Madame Du Châtelet. The block of paper containing the text includes ff. 230–238. They are encompassed into a sheet folded in two (f. 229 and 239), which bears the title, by Voltaire’s hand: “preface de madela marquise / du chastellet, a la tete de / sa traduction de la fable des / abeilles, / et dissertation sur la liberté”.
The next manuscript (f. 240–285) is a fourth one  of Du Chatelet's translation of Mandeville. It is a fair copy of the whole text, by a scribe’s hand, taking into account all the corrections borne to f. 153–216. Madame Du Châtelet’s hand is absent.
Folios 286-303 are occupied by the last chapter of the “Essai sur l’optique”: “Chapitre 4 / de la formation des couleurs”. While its text was published by Wade, the drawings were not. Seven drawings (f. 303r.) follow the end of the chapter (which finishes by the remark “Fin de l’essay sur l’optique”) and seem to relate to the whole of the “Essay”, as Chap. 4 only mentions Figs. 6 and 7.
* * *
At the end of the volume are bound four documents written by other authors. It seems however that it was Voltaire who kept them along with Émilie’s papers, as three of them discuss the subject they investigated together: the Christian religion.
“Gouvernement historique, politique, religieux ancien et moderne” (f. 304r.-334v.) is Nicolas-Antoine Boulanger’s article “Œconomie politique” for the Encyclopédie.
Folios 335r.-364v. bear a copy of the integral text of “Dissertation sur Élie et sur Énoch”. The book written, as the previous text, by N.-A. Boulanger, was published anonymously. Voltaire possessed two copies of the same edition of this book (on one of the two, after the subtitle “Dissertations sur Élie et Énoch, sur Ésope fabuliste, et Traité mathématique sur le bonheur”, he noted: “chimériques et folles”12).
On f. 365–446 follows “Exposition de la doctrine de l’Église gallicane par rapport aux prétentions de la Cour de Rome”. This work of C. C. Du Marsais was published without the name of author in 1757. The manuscript copy is marked by Wagnière: “C’est [sic] ouvrage n’est pas de M. de Voltaire”.
The last fifteen pages (f. 449–464) are occupied by a text marked, by Wagnière’s hand: “Religion, par Dumarsais”. On the title pages which we transcribed above, Wagnière designated this document as “Examen de la religion par Dumarsais, imparfait”. In fact, the text filling f. 449r.-452r. is an extract from the anonymous  treatise Analyse de la religion chrétienne which, as well as Du Marsais’ Examen de la religion, circulated underground in various versions. This manuscript bears corrections by the hand of Voltaire, who, having edited this text, included it, under the name of Du Marsais, in a collection he published under the title of Recueil nécessaire.13

Tables of biblical chronology occupying the last pages of the volume (f. 452v.-464v.) are Preuves que l’auteur de la Religion chrétienne analysée a simplement indiquées sans les avoir rapportées,14 another clandestine dissertation which circulated sometimes as part of Analyse de la religion chrétienne (Seguin, 2008).15

* * *
Here we finish the description of the documents preserved in volume 9 of Voltaire’s manuscripts and pass on to two more handwritten volumes marked by Émilie’s hand. It is a manuscript book with the title “Examen de la relig[ion] chrétienne” lettered on the spine and another bound manuscript, the “Traité de métaphysique”.
We have just mentioned the manuscript qualified by Wagnière as “Religion, par Dumarsais” or “Examen de la religion par Dumarsais, imparfait”, which is in fact an extract from the anonymous Analyse de la religion chrétienne. We have also said that apart from Voltaire’s papers brought by his secretary “in bulk” and bound in Russia, the library of Ferney contained some handwritten books. One of those volumes contains the actual “Examen de la religion” by Du Marsais. It is a leather-bound manuscript in-quarto book with the title “Examen de la relig[ion] chrétienne” lettered on the spine. It contains three texts. Their titles, as indicated in the manuscript itself, are:
“Examen de la religion chrétienne”, f. 2r.-229r.
“Remarques critiques sur la genese et de l’exode”, f. 230v.-236r.
“Extrait d’un liure intitulé Discours sur les miracles de iesus traduit de l’anglois”, f. 236v.-271v.
All three texts have been published. Du Marsais’ “Examen de la religion chrétienne” is a manuscript copy of the fifteen-chapter version of this book.16 “Remarques critiques…” appeared as an appendix to the Examens de la Bible edited by B. E. Schwarzbach (Ex2011, 971–979). The author of this text is unknown, but it contains several passages textually very close to the Examens de la Bible, which, as B. E. Schwarzbach showed, cannot belong to other pen than that of Madame Du Châtelet. The third manuscript, “Extrait d’un liure intitulé Discours sur les miracles de iesus traduit de l’anglois”, was published by W. Trapnell, who proved that this translation from Tomas Woolston belongs to Madame Du Châtelet.17

It has to be noted that in all the publications discussing this manuscript book its reference number (shelfmark) is indicated incorrectly, as “8° 221”. This is the result of a mistake. The book is an in-quarto and its shelfmark—8-221—coming from the catalogue drawn up at the Hermitage in 1839, stands for “n° 221 in bookcase 8”. It has been noted that the book contains Voltaire’s comment on the title page and bookmarks annotated by him, but none of the publications mentions that the title itself is written by Du Châtelet, that two out of three texts are written by scribes who had worked for her and that all three texts bear corrections by her hand.
The first one, “Examen de la religion”, is written by chancellery writing. In the second text, “Remarques critiques…”, the first two pages are written by Scribe One, but his hand stops at the bottom of a page, in the middle of a sentence, and the text continues, from the verso of the folio, by the hand of Scribe Two, who copied, without interruption (the pen and the ink are the same), the rest of the “Remarques critiques” and the whole of “Extrait du … Discours sur les miracles”.
As for the corrections by Du Châtelet, they are present, as we have said, in all three manuscripts composing this handwritten book. There are eleven corrections in “Examen de la religion”, one in the “Remarques critiques…” and one in “Extrait du … Discours sur les miracles”. All the corrections are made by the same thick pen and light-brown ink by Du Châtelet’s handwriting.
The facts we have presented here give a positive answer to the question whether Du Châtelet was familiar with “Examen de la religion” de Du Marsais (Ex2011, 22). The full material description of this manuscript book will be given in a separate publication.18

The “Traité de métaphysique” was discovered in the Manuscripts Department of the NLR by Andrew Brown in 1995. We said at the beginning of this presentation that some books of Voltaire’s Library became separated from the main collection. One of them was a 49-leaf manuscript book, which figures in the catalogue of Catherine II’s library under number 68 of the section “Philosophie”.19 This number appears on the flypage, along with the ex-libris “Импepaтopcкaя Эpмитaжнaя инocтpaннaя библиoтeкa” (Imperial Foreign Library of the Hermitage). When books and manuscripts were transferred from the Hermitage to the Imperial Public Library (now NLR), the “Traité de métaphysique” was deposited, along with other handwritten material from the imperial palace, at the Manuscript Department.
Since the Kehl edition, the “Traité de métaphysique” has been published as Voltaire’s work. Yet, the manuscript preserved at NLR contains extensive corrections and additions by Émilie’s hand. These interventions were analysed by Andrew Brown and Ulla Kölving in an article in 2003 (Brown and Kölving 2003). Speaking about the scribe, these authors remark that the hand of “Traité” is also found in the manuscript of the Institutions de physique preserved at the Bibliothèque nationale de France. On our part, we said earlier that this hand is present in two more manuscripts at the Voltaire Library and designated it as Scribe One. In the case of the “preface” to Mandeville, it is not only the same hand, but also the same paper as the “Traité de métaphysique” (Dutch paper with watermark “Gerrevink”).
To finish our description, we need to remind that Du Châtelet’s hand is also present in several books of Voltaire’s library. Marginalia on books of authors other than Voltaire have been published in the Corpus des notes marginales (Plato, Homer, Descartes, Malbranche, etc.).20 This edition, however, does not include the marginalia on Voltaire’s own writings. Among those, at least one volume contains Du Châtelet’s notes: the English edition of Histoire de Charles XII.21 Probably within the framework of her study of English, Émilie read this translation in parallel of the French text and highlighted the discrepancies she uncovered. The volume contains a dozen minor notes and one longer remark.
It is difficult to render a truthful idea of a collection of manuscripts by verbal description. Fortunately, modern technologies allow a better way of presenting the documents, and they will soon be consultable via an online project which is being prepared jointly by the Center for the History of Women Philosophers and Scientists and the National Library of Russia (https://​historyofwomenph​ilosophers.​org/​stp/​). To sum up the factual data, we enclose three tables presenting the details of Émilie Du Châtelet’s manuscripts preserved at NLR.22

Acknowledgements
And rights for printing figures f. 126–f. 452: With the permission of the National Library of Russia.

Appendix. Tables:
Émilie Du Châtelet’s manuscripts at the National Library of Russia
I. Voltaire Library, shelfmark BV 5-240 (manuscripts), t. 9	n° of folios, title
	phypaleographic features
	size, cm,
format
	watermark
	publication
	notes by Voltaire or Wagnière

	f. 122-125
Miscellaneous notes beginning :
“Descartes”
	MdC’s hand.
Pen and ink vary.
Before binding, f. 122-125 were folded in two together with f. 126-132
	20.5x31
format in-2°
	Prp Patria, crowned GR (Heawood 3696, Churchill 136); photo: f. 126
	Wade, Search, p. 38-40
	122r., Wagniere: “Ce qui suit est de Mad.e Du Châtelet”;
123v., Voltaire: “de me du chastellet”

	f. 126-132
Title by MdC: “Chapitre 5 / de la liberté”
	Scribe’s hand, corrections by MdC
Before binding, f. 126-132 were folded in two. Page numbered (by MdC?) 61 to 74
	20.3x31.6
format in-2°
	same paper as f. 122-125;
	Wade, Studies, p. 92-108
	132 v. (on face of folded sheet), Voltaire: “Sur la liberté par me du chastelet”

	f. 133r.-149 v.
[Grammaire raisonnée]
133r.-133v.: Chapitre 6
133v.-144v.: Chapitre 7
145r.-149r.: Chapitre 8 (incomplete)
	Scribe’s hand, corrections by MdC
	22.2x34.5
format in-2°
	Crowned lily, MONTARGIS FIN 1742;
photo: f. 143
	Wade, Studies, p. 209-241
	133r. , Wagniere: “de mad.e du chatelet”

	f.150-151
150: “Les bons exemples nuisent quelquefois…”;
151 blank
	MdC’s hand
	16.8x22.5
format in-4°
	Gryphon, 1742;
photo: f. 151
	Wade, Search, p. 40
	150r., Wagniere: “de made du chatelet”;
151v., Voltaire: “reflexions de made la m du chastelet”

	f. 152. Letter: Count d’Argenson to MdC,
19.10.1747
	 	16.8x22
format in-4°
	Undefined
	OCV, t. 94, D3580
	 
	f. 153r.-216r.
[Full version of translation of Mandeville]
153r.-160v.: Préface du traducteur; 160r.-160v.: Avertissement du traducteur; 161r.-164v.: Préface de l’auteur; 166r.-216r.: Chapters 1-12 
	Hand of Scribe Two, corrections by MdC.
Five blocks of paper, bound at different height
	20.5x16
format in-4°
	Coat of arms, name of paper maker;
photo: f. 216
	Wade, Studies, p. 131-187
	153 r.: Wagniere: “de mad.e Du chatelet”

	f. 217-228.
217-227: “préface” (“il faut penser, sans quoy l’homme devient un animal”).
228 blank
	Scribe One, corrections by MdC.
 Folios numbered 1 to 10.
After f. 223 (“7”), order of folios inverted, most likely when binding.
As in Traité de métaphysique, sheets folded in two, text on the left, corrections by MdC on the right
	18.3x23
format in-4°
	Horn, Gerrevink (Heawood 2741, 2745, Churchill 318)
photo: f. 225, f. 228;
same paper as Traité de métaphysique
	 	217r.: Wagniere: “Mad.e Du chatelet”

	f. 229-239: Préface du traducteur.
229 and 239 cover sheet,
230-238 text
	f. 229 and 239 are part of one folio sheet folded in two and forming a “cover” embracing ff. 230-238.
Scribe Two, corrections borne to f. 153-216 not taken into account.
minor corrections by MdC
	f. 229 and 239:
16.5x21,
f. 230-238: 16x20.5
format in-4°
	f. 229, 239: no watermark;
f. 230-238 – same paper as f. 153-216
	 	f. 229: Voltaire: “preface de made la marquise / du chastellet, a la tete de / sa traduction de la fable des / abeilles, / et dissertation sur la liberté”

	f. 240-285
[A fair copy of full text of Mandeville, all corrections of f. 153-216 taken into account]
	Scribe’s hand, no corrections by MdC.
Pages numbered 1 to 89. The last folio, f. 285, is misplaced, it should follow f. 277
	18.3x23
format in-4°
	Horn, WR, HS (Heawood 2719); photo: f. 248
	 	f. 240, Wagniere: mad.e Du chatelet

	f. 286r.-303r.: Chapitre 4 / de la formation des couleurs
	Scribe’s hand, corrections by MdC
	16.5x22.3
format in-4°
	Coat of arms, 
name of paper maker;
photo: f. 301
	Wade, Studies, p. 188-208
	f. 286r.: Voltaire: par me du chastellet

	f. 304r.-334v.: “Gouvernement historique, politique…” by N.-A. Boulanger
	Scribe’s hand
	20x31.8
format in-2°
	Coat of arms, name of paper maker;°
	Encyclopédie, t. 11
	 
	f. 335 r.-364 v.
Dissertation sur Élie et sur Énoch, full text
	Scribe’s hand
	19x26.2
format in-2°
	f. 335-362: Name of paper maker, bird (type Heawood 185); photo: f. 335
f. 363-364: same paper as f. 304-334
	Dissertation sur Élie et Enoch. Par l’auteur (Mr. Boulanger) des Recherches sur l’origine […] [s.l.] Au dix-huitième siècle.
	 
	f. 365r.-446r. C.C.Du Marsais. Exposition de la doctrine de l’Église gallicane par rapport aux prétentions de la Cour de Rome
	Scribe’s hand
	22x30
format in-2°
	Grapes, name of paper maker; photo: f. 369, f. 378
	Exposition de la doctrine de l’Église gallicane par rapport aux prétentions de la cour de Rome. Genève, Cramer, 1757
	365r., Wagniere: “C’est (sic) ouvrage n’est pas de M.r De Voltaire”

	f. 449r.-464v.
449r.-452r.: extract from Analyse de la religion chrétienne;
452v.-464v.: [Preuves que l’auteur de la Religion chrétienne analysée...]
	Scribe’s hand, on f. 450v. corrections by Voltaire
	24x30.3
format in-2°
	Lily VDL (Van Der Ley, Heawood, 1833);
photo: f. 452
	f. 449r.-452r.: in: Recueil nécessaire / Voltaire (ed.), Leipsick [Genève], 1765 [1766].
	f. 449, Wagniere: “Religion, par Dumarsais”




II. Voltaire Library, shelfmark BV 8-221: manuscript book  Examen de la religion chrétienne	n° of folios, title
	paleographic features
	size, cm,
format
	watermark
	publication
	notes by Voltaire or Wagnière

	f. 2r.-229r
Examen de la religion
	Unknown scribe
	15.8x20.3
format in-4°
	Gryphon; 
photo: BV 8-221 f. 277; BV 8-221 f. 279

	César Chesneau Du Marsais, Examen de la religion... Oxford, Voltaire Foundation, 1998, p. 101
	f. 1, Voltaire: “par du marsais / cet ouvrage est du stile froid languissant et diffus et n’est peut etre pas assez approfondi / il ne mérite pas l’impression et d’ailleurs tous les ouvrages de / ce genre doivent etre supprimez. voltaire”

	f. 230 v. – 236 r.
Remarques critiques sur la Genese et de l Exode 
	Scribe One
	Madame Du Châtelet, Examens de la Bible, Paris, Honoré Champion, 2011, p. 971-979

	f. 236v.-271 v. Extrait d’un liure intitulé Discours sur les miracles de iesus traduit de l’anglois 
	Scribe Two
	Thomas Woolston, Six Discours sur les miracles de Notre Sauveur, Paris, Honoré Champion Éditeur, 2001, p. 329-372




III. Manuscripts Department, shelfmark Erm. fr. 18: bound manuscript Traité de métaphysique	n° of folios, title
	paleographic features
	size, cm,
format
	watermark
	publication
	notes by Voltaire or Wagnière

	f. 1-49
	Bound manuscript. 
Hand of Scribe One. Extensive corrections by MdC
	23.5x18.6
format in-4°
	same paper as BV 5-240, t. 9, f. 217-227

	OCV, t. 14, p. 357-481, 503
	 



Illustrations to Table I (f. 126, 143, 151, 216, 225, 228, 248, 301, 335, 369, 378, 452)
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f. 452


Illustrations to Table II (f. 277 and f. 279, bird “divided into top and bottom”)
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BV 8-221 f. 277
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BV 8-221 f. 279


Abbreviations
	(Ex2011) Du Châtelet, É. 2011. Examens de la Bible. Edited by Bertram Schwarzbach. Paris: Champion

	NLR – National Library of Russia
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Footnotes
1“…s’il est possible faite l’achat de sa bibliotheque et de tout ce qui reste de ses papiers[,] inclusivement mes lettres[,] pour moi volontiers je payerai largemens ses heritiers qui[,] je pense[,] ne conoissent le prix de rien de tout cela”. Catherine II to Grimm, 2 July 1778, in (Catherine II and Grimm 2016, 151).

 

2“Priés très instament Mad: Denis de ma part de ne point donner de copies de ses lettres[,] de ne point en permettre l’impression ni qu’elles soyent divulgué en aucune façon, je crains l’impression comme le feu” (11 December 1778, Catherine II—Grimm, p. 191).

 

3On the transfer of Catherine’s letters,   see Pisma k Volterou 1970, pp. 174-181.
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Abstract
Copy-specific features in twenty-six copies of Émilie Du Châtelet’s Institutions de Physique (Paris, 1740) were investigated. Found were textual variants created by removal and replacement of leaves and by corrections made during printing. The discovery of an excised leaf permits learning of the author’s change-of-mind about the resolution of the controversy between the Newtonians and Cartesians concerning the shape of the earth. Evidence was found to indicate that the text was printed in two press runs. Examination revealed that Du Châtelet’s book with the fictitious imprints Londres 1741 and Amsterdam 1741 was printed from the same standing type as was used for the Paris 1740 imprint; presumably the 1741 imprints resulted from a commercial arrangement, including special title pages, between Du Châtelet’s publisher in Paris and booksellers in the other cities. In the case of the second edition, 1742, of Du Châtelet’s text, the false imprint, Amsterdam, was created by the Paris publisher probably to avoid the need for a review of the new text by a Paris censor.
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24.1 Introduction
Textual variants are common in early printed works because it was common practice to make changes and corrections, both the author’s and the printing-house copy editor’s, to the text during printing. Generally unrecognized is that variations of the text exist among copies of Émilie Du Châtelet’s book Institutions de Physique (Inst1740). The circumstance of not being noticed is not surprising, as scholars typically use a single example of the text. The variant texts can only be discovered, obviously, upon the examination of multiple copies of the book.
This author has had the opportunity to obtain information, with varying amounts of detail, about the text from twenty-six copies of Du Châtelet’s book. Direct examination of books, the study of digital surrogates, and the answers to questions submitted to librarians and booksellers have been used to elucidate textual variants due to author- and editor-corrections and printing problems and to illustrate the methods used to introduce corrections into some copies of the book. One institutional copy, that of the Bibliothèque nationale de France, of the book was found with a leaf containing the author’s original, uncorrected text that is corrected in all other copies examined; on this leaf, Du Châtelet made two significant changes to the text. At least one other, less consequential, change to the text by the author was found in some copies. Also discussed in this paper are the various imprints under which Du Châtelet’s text appeared.
For the work reported here, Du Châtelet’s book is considered primarily as an object to be investigated in seeking information relevant to the transmission of the text embedded within the book’s physical structure. As will be shown, examination of multiple copies revealed copy-specific evidence relevant to the variant texts. Investigations of multiple copies of a book are also relevant to the study of such cultural heritage matters as the speed of dissemination of knowledge, patterns of ownership, networks of knowledge, the history of reading, and the significance of design in communication, as discussed by Pearson (2012). To fully describe the findings, it is necessary to first review the methods used to produce printed material during the hand-press period, usually defined as the period before about 1800. With that background, and a little help from concepts of descriptive bibliography, the results of this author’s investigations are presented. Photographs from various copies of Institutions de Physique illustrate the features described in this paper.
24.2 Book Production: The Hand-Press Period
Before about 1800, the production of a book was strictly a hand-done operation with no machinery to perform the repetitive operations in a well-controlled way. During the hand-press period, procedures associated with the papermaker, type-founder, compositor (type-setter), printer, copy-editor, printed-sheet folder, and binder could, and did, introduce artifacts into the text. Consequentially, even aside from stop-press corrections to the text, bibliographers, librarians, and scholars of book history assume that no two copies of a book printed during the hand-press era are strictly identical. In addition to artifacts associated with text corrections, other types of artifacts easily found in early books include imperfect inking, text printed from damaged type, different papers, irregular paper dimensions, and printing errors in pagination. Less common is a mistake such that pages are not in the proper order. In the following, the production of a printed text, including how corrections were made, during the hand-press period is described with an emphasis on matters that provide the background to understanding this author’s observations, described in a later section, from multiple copies of Du Châtelet’s Institutions de Physique. The usefulness of paying attention to printed matter other than the author’s text in early books is also noted.
The fundamental component of most books produced to the present time is a large sheet of folded paper called a gathering, or sometimes a quire, with the pages of printed text. In preparation for printing a book, the first decision to be made is the format of the printed pages, that is, into how many pages will the printed sheets be folded. In books printed during the hand-press era, the gatherings have signatures, typically A, B C, etc., in a line of printing, the direction line, below the text on certain pages, as illustrated below. It is often, but not always, possible to determine the format of an early book by direct examination. Folding a sheet of paper once creates a folio (abbreviated 2°) gathering of two leaves and four pages; a second fold in the opposite direction from the first creates a quarto (4°) gathering of four leaves and eight pages; and a third fold in the same direction as the first creates an octavo (8°) gathering of eight leaves and sixteen pages. More complicated gatherings, in most cases requiring the printed sheet to be cut into two pieces, with more folds are common for books smaller than an octavo.
Depicted in Fig. 24.1 is a just-folded octavo gathering A in the unopened state that is before cutting open the folds to make the text fully visible. One sees the recto of leaves A1 (page 1) and A5 (page 9) and the edges of leaves A2, A3, and A4. At the top of the first four leaves, the folds remain. The second group of four leaves beginning with A5 remains with folds at both the top and the fore-edge (outer margin) of the leaves. To create this exact printed gathering structure requires, obviously, the correct imposition of the set type of the pages on the bed of the printing press.[image: ]
Fig. 24.1Model octavo gathering A just after folding the printed sheet. The parallel lines represent the chain lines in the paper


The vertical lines in Fig. 24.1 are meant to represent the chain lines that can be easily seen in most hand-made paper by examination with transmitted light. These lines are areas where the paper is thin due to the support structure of the paper-making tool. The chain lines are typically spaced apart by about 2.5 cm. With each fold of the paper, the chain lines will alternate between vertical and horizontal orientation in a book: the paper in a normal folio gathering will have vertical chain lines, in a quarto the lines will be horizontal, and in an octavo, vertical again as depicted. Determination of the format of books smaller than an octavo requires in some cases an examination of the paper to see the direction of the chain lines and to look for watermarks, also often created by the paper-making process.
After opening the folds except at the inner margin, a proper gathering consists of pairs of leaves, called a conjugate pair, joined at the inner margin; a single leaf cannot be present unless a leaf had been removed or inserted. In some cases, as will be discussed, it is not easy to determine by inspection if a leaf was removed and replaced, but looking at the location and spacing of chain lines can often reveal a nearly hidden replacement leaf. The concept of conjugate leaves identified by chain lines in the paper is illustrated in Fig. 24.2, which shows the area near the spine fold of two leaves from an octavo gathering illuminated with transmitted light. Three chain lines are indicated with the spine fold between two of them: the spacing of the chain lines across the fold, 28 mm, is the same as that between the two chain lines below the fold. The conjugate pairs in an octavo gathering are the first and last, the second and seventh, the third and sixth, and the fourth and fifth leaves. In the case of a quarto gathering, the chain lines run across the fold, and one only needs to look to see if the chain lines are continuous across the fold. More detailed aspects of the topics discussed here are well-illustrated elsewhere (Gaskell, 1974, 80–107; Werner, 2012).1
[image: ]
Fig. 24.2Two conjugate octavo leaves near the center fold with three chain lines in the paper made visible with transmitted light



Bibliophiles generally are very interested in books in the unopened state, this is without the folds having been cut open, in part because it represents the as-issued state of the printed structure of the book and because it offers the possibility to easily identify leaves that are insertions. Readers of early books confronted with an unopened book they wanted to read had to use a paper knife or other tool to cut open the folds. However, it was common practice to trim the text block before binding to remove the rough edges of the leaves and at the same time the folds would be cut away. A trimmed book block is obviously necessary to marble, stain, or gild the edges of a book. In the case of a trimmed text, it is difficult to determine the size of the original printed sheets. For books rebound numerous times, the text block often became smaller with every new binding, as most early binders liked to finish their work with neat edges.
During the hand-press period, and for fine binding today, the text of a book was assembled by sewing together, with needle and thread, the folded gatherings onto a support structure, such as is visible in Fig. 24.3, which shows the bare spine of a copy of the 1743 Italian translation of Du Châtelet’s book (Inst1743Ve). The folds of the gatherings are visible, and thread sewn through holes in the folds attach the gatherings to the two thick cords across the spine. The cords are attached to the thick-paper, temporary wrapper of this copy, which probably is in its as-issued state and so is an unusual copy, never bound.[image: ]
Fig. 24.3Bare spine of an original temporary binding of Du Châtelet (1743) showing the folded gatherings sewn onto supports


Du Châtelet’s Institutions de Physique was printed as an octavo, as can be easily ascertained by casually leafing through the book. The direction lines at the bottom of page 1 from two copies of Du Châtelet’s book can be seen in Fig. 24.4. The first leaf of gathering A is leaf A1, but the 1 is always implicit and not printed. Roman numerals were also commonly used for leaf numbers. Signatures and leaf numbers were generally not printed on the second group of four leaves in an octavo gathering. The usual signature alphabet was A to Z omitting J, U, and W, although sometimes V was used instead of U by British printers. British printing has the distinctive feature of beginning the text with a gathering signed B, rather than A. For more gatherings than twenty-three, multiple alphabets beginning Aa … Zz, Aaa … were continued after Z. Because the page-length of a text will not generally match the number of pages in an exact multiple of complete gatherings, books may end with only part of a gathering, an unusual group of leaves, and blank leaves.[image: ]
Fig. 24.4Direction (catchword) lines, with and without an asterisk, on page 1 of Du Châtelet (1740)


Preliminary gatherings and leaves with a book’s front matter are almost always signed differently than the leaves with the main text because the number of preliminary pages often does not match a standard format and because some of the preliminary matter may have been printed after the text was printed. The many different signing schemes for preliminaries varied greatly by geography and with printer. Just about any symbol, often not letters, in the printer’s case of type was used as a signature for preliminary leaves. Common in much of Europe was the use of asterisks, for example *, *2, *3, *4, …, to sign preliminary leaves. Almost unique to Paris printers was the use of vowels with a tilde for signing preliminary leaves. Preliminary leaves often exist as small gatherings of only a few leaves and in some cases as one or more single leaves that do not have a conjugate. The authoritative source of detailed information about the matters discussed here is the publication by Sayce (1979).
Returning again to Fig. 24.4, at the far right of the direction lines is the catchword “l’on”, which is the first word on the next page. The usage and placement of catchwords varied widely by geography and to some extent by printer. The three major variants of catchword usage were a catchword on every page, a catchword on the verso of only the last leaf of gatherings, and no catchword, although other schemes were used. The first case was the most common, and standard, British usage, and the second case was very common in France especially for Parisian printers. The direction line is sometimes referred to as the catchword line.
Depending upon their placement, catchwords could have been used as guides for at least two people involved with the production of early books: the compositor mounting the set type on the bed of the press might find the page catchwords helpful to ensure proper placement and orientation of the pages of type and the book binder might find the catchword on the last page of gatherings helpful to ensure having the gatherings in the proper sequence for sewing. Apparently, the isolated catchword was considered more effective as a guide than trying to see the same word in the last line of text on a page. The use of catchwords ended, generally, during the last two decades of the eighteenth century.
Direction lines are sometimes found in French books with a symbol, and in Fig. 24.4 an asterisk is seen in one of the two examples. In this author’s experience, the meaning of the symbol is not always obvious. In cases for which just a few random pages have an asterisk, the asterisk often indicates that the leaf is a substitution after removal of an original printed leaf, and a good example is the 1728 Londres edition of Voltaire’s Elémens de la Philosopie de Neuton, which is believed to have been published by Prault fils with the fictitious Londres imprint (Bengesco, 1885, 29). This author’s copy of Voltaire’s book has asterisks on the recto of ten leaves, of which it can be easily seen that eight of the leaves are single leaves attached to a stub. An example of an isolated leaf with an asterisk in Institutions de Physique will be noted later. Some copies of Du Châtelet’s book have an asterisk in the direction line of the first leaf of every gathering, but other copies do not. Data that suggest the meaning of the asterisk in the direction lines of Institutions de Physique will be presented later.
The left side of the direction line is sometimes used for other information about the publication. In the case of Institutions de Physique, “Tome I” is printed in the direction line on the first leaf of the gatherings, perhaps as a clear identification of the gatherings in anticipation that Du Châtelet would prepare a second volume (PhilWrit2009, 212).
Du Châtelet’s Institutions de Physique has the technical illustrations printed intaglio from engraved copper plates onto folded paper leaves, also called plates, inserted into the volume. Also printed intaglio on the first page of every chapter is an ornamental vignette. As well, the initial capital letter J, Fig. 24.4, on page 1 of the text is printed intaglio. A plate mark from the engraved copper plate around one J is visible in Fig. 24.4. To print the sheets with text and the vignettes required two presses: a letter press for the text and a rolling press for the vignette and the letter J. The text was printed first and then the intaglio printing was done, with the challenge to align the intaglio-printed images to the text. Further details about the integration of intaglio printing with letterpress printing  are provided elsewhere (Gaskell 2004, 229–233).
Printing during the hand-press era generally required reading of multiple proofs, often by the compositor and by an in-house editor, to catch the many errors and omissions associated with type-setting during this period (Gaskell, 1974, 110–116; Pottinger, 1958, 49–54). The compositor did not set type following exactly the author’s manuscript: rather, the compositor had the responsibility to produce a version of the author’s text “normalized” to house practices for spelling, punctuation, capitalization, and other aspects of the house style rules. Notwithstanding reviews of proofs, errors typically remained and were found after printing of the text began. The use of an errata leaf to indicate corrections is common, and Du Châtelet’s book was issued with a two-page list of approximately 250 corrections to the text.
Prior to the eighteenth century, it was not unusual to correct printed text in manuscript and by pasting-in slips, either in manuscript or printed. During the eighteenth-century, for minor errors stop-press corrections to the set type were common, but sheets printed before the corrections were made were very often used without correction. Whole-sheet cancellation and replacement seems not to have been usual. Common during the eighteenth century was the cancellation and replacement of individual leaves. The leaf to be replaced, the cancelland or cancellandum, was cut away from the printed sheet after folding and replaced by a cancellans or cancel leaf either tipped with adhesive onto a stub left from cutting away the cancelland or by inserting with a stub and being sewn into the book during binding. If attached to a stub, the presence of a cancellans can usually be easily detected; if sewn-in with the binding, a cancellans may not be easily detected, especially in French books, which tend to have tightly-sewn gatherings. An example of a cancelland and its cancellans from a copy of Institutions de Physique will be discussed later.
Stubs may be present in early books for a reason unrelated to the removal of a leaf, namely, to bind-in engravings to illustrate the text. A stub could be created at one end of the engraved sheet to sew the plate into the volume. In some cases, the stub can be seen; in other cases, the binder was more careful and made the stubs so short that they are buried in the bound assembly of the spine. Du Châtelet’s book properly has eleven engraved plates: in some copies, the plates are sewn-in with the related text; in others, the plates are sewn-in together at the end of the text.
In France, the production of a book for retail sale, legally, involved another process: approval of the author’s manuscript by a censor. Going back many centuries until almost the end of the eighteenth century, the French government had concerned itself with ensuring that a text did not offend the Government or the Church nor deal with matters that offended public morality. The most favorable outcome of the censorship process was issuance of approbation and privilege statements, which were supposed to appear with the text. Less favorable outcomes, but usually acceptable to all parties, were various types of permissions, for which records were kept, that allowed books to be printed and sold, with perhaps revisions to the author’s original text. In the case of permissions, however, no privilege to protect the book from being pirated by another publisher was granted.
In general, the text of science books did not deal with the matters of concern to the government, and so authors of such books could usually obtain official approbation and privilege statements. Certain authors, including members of the Académie Royale des Sciences, were exempted from the censorship process, apparently at the king’s direction, and an exemption from the censorship process was also allowed for books published by the Imprimerie royale (Hanley, 1980, 267). The paper by Hanley (1980) and the book by Birn (2012) provide extensive information about censorship matters in eighteenth-century France.
More common throughout France in the eighteenth century than approved publications were books that had not been submitted to the censor’s office and were printed in various locations outside the reach of the law. Many of these books had false imprints to make obscure the origin of the publication. Books with false imprints were often printed in neighboring countries and smuggled into France. Such books were also printed in secret in Paris and in other French towns. Paris had a special section of the police devoted to searches, especially at night, for secret printing operations. More detailed information about imprints will appear later in the discussion about copies of Du Châtelet’s book that have imprints other than Prault fils, Paris.
This abbreviated overview of book production practices and the physical structure of books produced during the period when Du Châtelet was writing enables a detailed presentation, in the next section, of this author’s observations from multiple examples of Institutions de Physique. As will be illustrated, textual variants exist. Explanations of the observations based upon printing practices of the period will be offered.
24.3 Printing Institutions de Physique
As noted in the introductory comments, this author has examined, over a period of some years, multiple copies of Institutions de Physique. Logistical issues make such investigations unusual. The most well-known example is the comparisons made among fifty-five copies of the Shakespeare First Folio using a machine, the Hinman Collator, a form of blink comparator described by Hinman (1963). Very recently, a Hinman Collator was restored and put into use for an investigation, as reported by Walkling (2018). Another project, done in a way similar to that described here, investigated the textual variations among twenty copies of the first edition of Newton’s Principia and was reported by Macomber (1951).
Observations from direct examination of six copies of Du Châtelet’s book, from studying seven digital surrogates of the book, and from the responses received from librarians and booksellers about thirteen more copies were accumulated for analysis. In the case of the books, five of the six are in this author’s collection and were studied over many years, with new discoveries and curiosities found almost every time the books were opened during the first few years of having them at hand. Although not all of the features described in the following discussion are significant for the text of Du Châtelet’s book, they are representative of features that may be important, in general, to establish the authoritative text in early books.
As the previous section describing the structure of a book began with a model of a gathering A, an examination of gathering A in copies of Institutions de Physique is a good and, as it happens, an interesting way to begin this section. This author’s immediate reaction to leafing through the first gathering of copies of Du Châtelet’s text was that there must have been problems printing the text. Of the six copies of the book examined, only three have leaves A1 and A8 conjugate; in the other three copies, A8 is an inserted leaf. An example of both leaves A7 and A8 being single inserted leaves on paper different from the other leaves is shown in Fig. 24.5, which shows leaf A7 attached to a stub and illustrates that the leaves were crudely trimmed with scissors. Not obvious in the black and white illustration, but clear in the original color image, is that leaves A7 and A8 are paper different from the other leaves of the gathering. A mystery here is why leaves A7 and A8 were replaced in some copies, as the text is identical with the text on these leaves in other copies examined. One possible explanation is that there is a different text on leaves A7 and A8 printed very early in the print run and the copies of the book examined were either printed after the type was corrected or copies corrected by cancellation and insertion of a leaf. Perhaps somewhere there is a copy of Institutions de Physique with different text on leaves A7 and A8.[image: ]
Fig. 24.5Leave A7 inserted on stub and leaf A8 sewn-in as replacements for removed leaves from a copy of Du Châtelet (1740)


Another curiosity associated with the first gathering of the six copies of Institutions de Physique examined is leaf A4. Three of the six copies examined have a new leaf A4 inserted and tipped onto a stub, presumably left from cutting away the original leaf A4. In this case, differences to the text, can be found for the two cases: on the leaves inserted the spelling of two words—paraît versus paroît and espéce versus espece—on p. 7 is changed and on p. 8 the word “impression” is corrected to “impulsion,” as translated by Zinsser (PhilWrit2009, 120). For only these few changes, although “impression” is the wrong word here, the trouble taken to print and insert a new leaf seems remarkable. In the second edition of Du Châtelet’s book, “impression” slipped back into the text and the spelling of the two words is altered again (Inst1742, 7–8). As changes to the text in gathering A seem not consequential, a more interesting case is exposed next.
One copy of Institutions de Physique examined has a single printed leaf attached to a stub at the end of the volume, after the text and plates and just in front of the free endpaper associated with the binding. This leaf, Fig. 24.6, appears to have been placed at the end of the book when it was bound in the eighteenth century. The pagination reveals the leaf to be V5, although the volume contains a leaf V5—with a different text—in its proper gathering: thus, here is a very rare survival, a preserved cancelland. The technical content is easily seen to be different on the two V5 leaves and could only have been changed by the author. Hence this copy of Du Châtelet’s book presents the opportunity to read her original text and her revised text for pages 313 and 314.[image: ]
Fig. 24.6Preserved cancelland of leaf V5 attached at the rear of a copy of Du Châtelet (1740)


In Fig. 24.6 one sees, at the arrow, a long, repaired cut in the lower part of the paper. With printed sheets ready for folding and binding but containing a leaf that was to be replaced, it was common practice to mutilate the leaf to be replaced as a sign to the binder that a cancellans was to replace the slashed leaf (Chapman, 1930, 29). As is visible, paste was used to seal the cut. Such a preserved cancelland is very rare to find in a book, as there was no reason to keep it except as a curiosity.
The V5 leaf in the six copies of the book examined are in two cases tipped onto the bound-in plate 6 and in four cases sewn in on a stub. In two copies a new V4 leaf, which recall should be conjugate to leaf V5, is also inserted on a stub. Figure 24.7 shows, with the book open between leaves V5 and V6, two stubs, and in Fig. 24.8, at the inside foot of the spine, the sewn-in stubs are lifted to show that they can be directly seen, with the book at hand, to be attached to inserted leaves V4 and V5. The text on leaf V4 here seems to be no different from that in all the other copies of the book, so possibly this is a case of a stop-press correction made in two ways: correcting the set type and inserting a corrected leaf for sheets printed before the set type was corrected.[image: ]
Fig. 24.7Verso of cancel for leaf V5 showing two stubs

[image: ]
Fig. 24.8Two stubs that are part of cancels for leaves V4 and V5 at the inside foot of the spine


The most important topic on the two different pairs of pages of leaf V5 is the controversy about the shape of the earth: is Newton’s physics correct that the earth had to be slightly flattened at the poles or were the French astronomers correct with their belief—based on data later recognized to be faulty—that the earth is elongated toward the poles? This subject was a major controversy among members of the Académie Royale des Sciences during the first half of the eighteenth century, with two acquaintances, Pierre-Louis Moreau de Maupertuis and Alexis-Claude Clairaut, of Du Châtelet being the strongest supporters of Newton. On the cancellandum, Du Châtelet reminds the reader that two expeditions, one to the equator in South America and one to the far north in Scandinavia, were organized to settle the question, and that the data from both expeditions will be needed. On the cancellans, Du Châtelet changes her mind and states that the basic question is decided by the data from the 1736–1737 expedition led by Maupertuis to measure a degree of latitude in far northern Scandinavia. Perhaps out of courtesy, she deleted the name of Cassini, in this case meaning Jacques Cassini, referred to as Cassini II, in the text on the cancelland from association with the faulty French data. She suggests that perhaps the data from the expedition to South American to obtain data near the earth’s equator could still possibly be useful to quantify the amount of flattening of the earth near the poles. Her text on both the cancellandum and the cancellans demonstrates, by citing the work of Jean Picard, first published in 1671 with later reissues, that she was familiar with the research literature. She also took the opportunity on the cancellans to remove her faulty statement in the cancelland claiming that Jean Picard had anticipated Newton’s discovery of the law of gravity.
Thirteen copies, six directly from books and seven from digital surrogates, of Institutions de Physique were surveyed by the author for the presence of the cancellans for V5. In addition, information about leaf V5 from thirteen more copies was obtained by inquiry to librarians and booksellers. Among these twenty-six total copies investigated, one copy, that of the Bibliothèque nationale de France, was found to contain the original V5 leaf bound in the book. Speculation as to the circumstance about this discovery seems unwarranted in the absence of any way to know why the library copy was not corrected with a replacement leaf. In any case, the copy of Du Châtelet’s book in the Bibliothèque nationale de France is not quite the author’s final text.
To conclude the discussion about leaves removed and inserted, a few additional examples are described to complete this author’s report on the observations. Gathering C has two suspect leaves, C7 and C8. Among the six copies of the book examined, three have two stubs close to leaves C7 and C8 and three have no stubs, and the text is different for the two cases. That leaf C8 is a cancellans and is also revealed by the observation, Fig. 24.9, that its fore-edge is defined not by a clean cut matching the fore-edges of the other leaves but by the deckle edge of the sheet of paper on which it was printed. The underlined text in Fig. 24.9 is not present on the leaves not on stubs, presumably as originally printed, and apparently the author wanted this new text on page 47. The changes made on page 47 created a catchword on the cancellans leaf C8 different from the catchword on the cancelland. No other variants were found on page 47 in the nine surrogate copies of the book. In the case of leaf C7 on a stub, the text on page 46 was altered by inserting “il été le maître absolu de son choix” into line 21 between “plus;” and “l’Etre,” and by a change to a word on lines 15 and 19. These changes did not affect the text continuing from page 46 to page 47.[image: ]
Fig. 24.9The deckle fore-edge of leaf C8 exposes a cancel, which has the underlined text added, presumably by the author, sometime after printing of Institutions de Physique began


Another curiosity to be noted, namely that every fourth leaf, N4, of gathering N in every copy of the book investigated contains an asterisk in the direction line. That leaf N4 is a cancellans can be seen in all six of the books at hand. Very likely, the asterisk in this case is a symbol to mark the leaf as a cancellans. So perhaps somewhere a copy of Institutions de Physique exists with a different author’s text on leaf N4.
Looking further at the direction lines in Du Châtelet’s book, one finds that catchwords appear on every page. As noted earlier, for French publishers this placement of the catchwords is uncommon and mirrors the English usage. In the case of Du Châtelet’s publisher, Prault fils, a catchword on every page seems to be very unusual: among fourteen other books with the Prault fils imprint examined, catchwords are only on the verso of the last leaf of the gatherings. One might speculate that perhaps Prault fils was concerned that Du Châtelet’s book was going to have special problems in typesetting.
Left for the last topic in this section is the observation, illustrated by Fig. 24.4, of the sometime presence of an asterisk in the direction line of the first leaf of all the gatherings in Du Châtelet’s book. Data about this asterisk were gathered from the six copies of the book and the seven digital surrogates, which together contain 390 gatherings of the text. With the exception of one gathering in three copies of the book, it was found that the volumes contain either gatherings all with the asterisk or all without the asterisk, thus suggesting that the asterisk has some significance for the printing history of the book. Apparently the book was printed in two distinct press runs, with the type reset in the direction lines for the later printing. This use of an asterisk in early French books has not been reported elsewhere, to this author’s knowledge. No correlation with any of the other text changes described in this work was found to be associated with the presence or absence of the asterisk in the direction lines.
24.4 Institutions de Physique: The Fictitious Imprints
Copies of Du Châtelet’s Institutions de Physique exist with three different title pages, each distinguished by the imprint information. In copies examined, only those with the date 1740 were found to contain approbation and privilege statements. The other two variants, described below, seem to be a special case of books with false imprints, but unrelated to the most common reason for publications with suspect imprints. The second edition, issued in 1742 with the title Institutions Physiques, has a different type of imprint to be described.
Examples of Institutions de Physique dated 1741 are known and distinguished by two different imprint places and names: Londres: Paul Valliant, Libraire and Amsterdam: Pierre Mortier, Libraire. No informative commentary about copies with the later date seems to exist. The bookseller from whom this author purchased a copy of the Amsterdam imprint cataloged it as the second edition, presumably because the date is later than on Paris copies. In fact, an examination of examples with Paris, Londres, and Amsterdam on the title page shows clearly that the text of all three was printed from the same setting of type: one finds, for example, the same mis-pagination, “316” for 416 and “348” for 408; the same text printed from the wrong typeface, such as the page number “140”; and specific characters printed from damaged type, one example being the gathering signature G on leaf G1. Even without looking at the text, the title page of the three imprints makes it clear that all three were produced by the same publisher because the engraved vignette with the motto and two birds is present.
Two bibliographic descriptions for the Londres and Amsterdam copies of Institutions de Physique are possible: some might prefer to call the 1741 version a second issue because of the later date whereas others, noting the same typesetting except for the imprint on the title page, might consider all the copies to be one issue with variant imprints. A detailed discussion of issues, re-issues, and variant states can be found in Bowers (1986). The names with the Londres and Amsterdam imprints, although false as to the actual publisher of the books, are the names of libraire-éditeurs in the named cities. The name of Paul Valliant can be found on the title page of many books published in London and likewise for Pierre Mortier in Amsterdam. The Paul Valliant imprint can be traced through multiple generations of this Huguenot family in London, as documented in Agnew (1886). Information about this Pierre Mortier has not been found.
For the two non-Paris imprints of Institutions de Physique, the fictitious imprints were presumably a result of whatever agreement existed between Prault fils and Valliant and Prault fils and Mortier. It was common for publishers to arrange to share copies of a book for sale in different locations and to have special title pages produced for each distributor (McKerrow, 1994, 176; Smith, 1997, 218; Mitchell, 1983, 43). So, it seems that the creation of the fictitious imprints for Du Châtelet’s text was purely a commercial arrangement.
The three copies of Institutions de Physique with a non-Paris imprint examined by this author lack the privilege and approbation leaves, the Prault fils catalog, and the errata leaf. Since these copies of the book were destined for distribution outside France, there was no good reason to include the first two items. However, there was no reason not to include the errata leaf for the export copies. With data from only three copies of the non-Paris imprints, no definite conclusions are possible.
The second edition, dated 1742, of Institutions de Physique appeared under the title Institutions Physiques with the imprint Amsterdam, Aux Depens de la Compagnie on the title page, as shown in Fig. 24.10. This city and phrase, or similar such phrases, are commonly found in eighteenth-century French books; other such statements include Aux Dépens de la Communauté, Aux Depens des Associés, and Compagnie des Libraires Associés. One investigation of fictitious eighteenth-century Londres imprints identified as almost all Dutch printings with such phrases found that almost one-half of the volumes examined used the exact phrase found in Institutions Physiques (Mitchell, 1983, 43). A similar but legitimate imprint, however, is La Compagnie des Libraires (Halleux et al. 2001).2 That Prault fils felt it necessary to use a false imprint for Du Châtelet’s second edition suggests that perhaps the delay waiting for a censor’s review was to be avoided. As noted by Pottinger, a legally-published text with amendments could not be reissued under the original approbation (Pottinger 1983, 74).[image: ]
Fig. 24.10Title page of Du Châtelet (1742) with the fictitious imprint



24.5 Conclusion
Based upon the opportunities taken to investigate twenty-six copies of Émilie Du Châtelet’s Institutions de Physique, previously unknown textual variations and aspects of the printing history of the book were revealed. That printing and editorial problems were substantial is apparent, not just from the large number of corrections on the errata leaf, but from the observations that different copies of the book contain copy-specific physical features that reveal variations among the copies.
Not unusual for books printed during the hand-press period, copies of Institutions de Physique contain cancel leaves substituted for leaves that were excised after printing but before binding. Different copies do not all have the same substitutions. In some cases, the changes to the text may have been made by the printer’s in-house editor. In at least two cases, the changes to the text must have been made by Du Châtelet. The rare survival of an excised leaf permits learning of the author’s change-of-mind about the text on two pages after her original text for the pages had been printed. Her changes to the text were valid corrections, in one case having to do with a major controversy between the Newtonians and the Cartesians within the Academie Royale des Sciences. Evidence was found to suggest stop-press corrections for which no record of the changes was revealed by the copies of the book examined.
In addition to the study of Du Châtelet’s printed text, it was found—possibly a new observation—that a symbol in the direction (catchword) lines below the text in Institutions de Physique seems to identify two distinct print runs of the text. A review of the two fictitious imprints dated 1741 suggests that these were the result of a commercial arrangement between Du Châtelet’s publisher in Paris and two booksellers outside France. In the case of the second edition, 1742, of Du Châtelet’s text, the false imprint was presumably created to avoid the need for a second review of the text by a censor.
In summary, to illustrate an early book’s physical features that may be relevant, in general, to establishing the authoritative text of a book published during the hand-press period, Émilie Du Châtelet’s Institutions de Physique turned out to be a good and interesting choice for investigation.
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Philofophize Naturalis
PRINCIPIA

MATHEMATICA.

DEFINITIONES.

DEFINITIO I

Duantitas materie ¢ff menfura ejufidem orva ex llius dens
Jiate et magniudine conjuntlim.

E R denfitate duplicata, in fpatio etiam duplicato, fit qua~
A druplus ; in triplicato fextuplus. Idem intellige de nive &
pulveribus per compreflionem vel liquefaltionem conden-
fatis. Et par eft ratio corporum omnium, que per caufas quafcun-
que diverfimode condenfantur. Medii interea, fi quod fuerit, in-
terftitia partium libere pervadentis, hic nullam rationem habeo.
Hanc autem quantitatem fub nomine corporis vel maffie in fe.
quentibus paflim intelligo. Innotefcit ea per corporis cujufque
pondus : Nam ponderi proportionalem efle reperi per experimens-
ta pendulorum accuratiffime inftituta, uti pofthac docebitur.

DEFINITIO 1L

Quantitas mosus eft menfura cjufidem orta ex velocitate ot
quantstate maserie comjunitim.

Motus totius eft famma motuum in partibus fingulis; ideoque in
corpore duplo majore, quali cum velocitate, duplus eft, & dupla
cum velocitate quadruplus.

B DEFI.
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