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3. Was there a Cartesian Experimentalism in 1660s France?

In order to determine if there existed an experimentalist Cartesianism in France in the 1660s, I concentrate on Jacques Rohault, and address in turn the three following questions. 1. Is there a difference in the way Descartes and Rohault deal with experiments? I state that there is no doctrinal difference between them: the experiments they carry out are of the same order; they attribute the same epistemological functions to them; they share the same ontology. The main difference between them is that, unlike Descartes, Rohault made experiments a means of popularization of the Cartesian philosophy. 2. How does Rohault treat experiments in his Mercredis? Studying quite closely the evolution that led to the greater priority attributed to experiments in the scientific circles that prefigure the Académie des sciences, I show that, in 1660s France, the treatment Rohault give to experiments in his Mercredis is exceeded by the radical experimentalism of the other French learned societies. 3. Did this radical experimentalism bring out a transformation of of Cartesianism? I establish that, while the first criticism to Descartes concerns his dogmatic pretentions, there emerges in the last thirty years of the seventeenth century what has since become a historiographic cliché, the idea that Cartesians neglected experiments in favor of hypotheses and speculation.

"A true philosophy topic for an essay in the baccalaureate… must deal with a problem and not a doctrine" "Empiricism is not the theory of experience, but one possible theory of experience…." Georges Canguilhem, OEuvres complètes. Tome I, p. 275 and p. 498.

Introduction *

The title of this volume and the title of this chapter seem to constitute a philosophical paradox and a historiographic provocation. If Descartes was a rationalist, and all those called "Cartesians" were faithful to him, then the existence of Empiricist Cartesians would be a philosophical paradox. If the most remarkable characteristic of modern science has been its commitment to experimentation, or more precisely, the commitment to experimentation that was proper to the Royal Society, then it would be historiographic provocation to speak of an experimentalist Cartesianism. 1 But before going any further, we should indicate what we mean by "experimentalism" and "Cartesianism": a discussion that failed to set out the scope of these categories would wade through the mire of uncertainty.

The subject of this chapter is not empiricism as such, but what I would call experimentalism. Both empiricism and experimentalism are philosophical categories that apply to doctrines rather than to practices. It's not enough to have experiences or to carry out experiments to be an empiricist or an experimentalist: there must be an explicit doctrine derived from them. But these two categories must in turn be distinguished from each other: empiricism relates to doctrines on the origin of our knowledge, while experimentalism describes doctrines derived from the constitution of the natural sciences. Doctrines are called empiricist when they defend the thesis that holds that all our knowledge absolutely comes from experience, and they are most often opposed to doctrines described as rationalist. Nonetheless, the category of empiricism includes a wide range of various doctrines, in particular depending on what one means by "knowledge" (an idea, a proposition, know-how, etc.) and by "experience" (a dream, a quotidian observation, a laboratory measurement, etc.). Experimentalist doctrines are those that support the thesis that experiments, or a certain kind of experiment, have a certain function in the development of the natural sciences. Here, too, this is a vast category, with associated doctrines varying depending on the experiences taken into account and the function attributed to them. It is common, for example, to oppose immediate sensory observations, experiences mediated by instruments, and data produced by sophisticated devices such as computers. It is also common to distinguish the function held by experiments that allow for the development of hypotheses and the function held by experiments that test hypotheses.

Empiricism and experimentalism are distinct categories. It is possible to support a doctrine arising from one of these categories without supporting any doctrine arising from the other category. Clearly one can be an experimentalist without being an empiricist: it's enough to recognize that certain experiments in the natural sciences have a function without having to support the notion that all our knowledge absolutely arises from experience. This is the case, for example, if one defends the idea that, alongside experiments, mathematic reasoning, whether relying on innate ideas or arising from the construction of concepts in pure intuition, also has a role in the natural sciences. But it does seem that any empiricist, insomuch as she defends a theory of all knowledge, is an experimentalist: a doctrine of knowledge in general applies in the particular case of knowledge of natural sciences. Nonetheless, we can avoid this conclusion by playing-it's true, not very fairly-on the many meanings of the words "experiment" or "experience." For example, we can consider that the senses, commensurate with things, are the source of all knowledge that we have of things, and even go so far as to say that they allow us to know things perfectly, and yet not support the version of experimentalism by which the only experiences worthy of interest are those provided by observation and measuring devices. On the contrary, it is precisely because we consider that our senses can measure things that we can judge that observation and measuring devices are superfluous, or even deceptive.

Although empiricism and experimentalism are categories that can include a wide range of doctrines, they are still fairly easy to define. But what about Cartesianism? We could adopt a strong definition of Cartesianism, according to which to be a Cartesian, you must support the same set of theses as Descartes. But if so, either this set of theses coincides exactly with the set of theses found in the Cartesian corpus, in which case the only Cartesians are those like Pierre Ménard, who rewrote Quixote word for word, or else this set of theses is a subset of theses one more or less explicitly favors. In these conditions it is not surprising that certain historians fall back on a weaker definition of Cartesianism by which any author influenced by Descartes is a Cartesian. Thus, almost every author from the second half of the seventeenth century becomes one way or another a Cartesian, for they all had read Descartes. The situation quickly becomes aporetic, and it must be said, irremediably, for they all did not read the same works by Descartes, nor did they understand them in the same way. We consistently fail to achieve a view from nowhere of Cartesianism, and even more to provide an essential definition. To escape this aporia, I have proposed in other articles what I call a "polemic conception of Cartesianism." 2 To summarize, and to simplify, the historian who has an essentialist conception of Cartesianism is seeking an essential definition of this category. The historian who has a polemic conception of Cartesianism, while admitting from the outset that this definition does not really exist, attempts to tease out the polemics and controversies in which a Cartesian configuration can at some point be seen. While the essentialist historian studies works to evaluate their faithfulness to the works of Descartes and rate them according to their distance from them, the polemic historian pays particular attention to the controversies in which Cartesians and anti-Cartesians explicitly opposed each other, as well as to the internal quarrels in which Cartesians tried to define what constituted their identity, for even those who claimed to be Cartesians were not in agreement as to what this claim implied. The essentialist wants to isolate the intrinsic meanings of philosophemes, while the polemist takes into account their historical variations. 3 A certain historical relativism goes with the polemic conception of Cartesianism: even if one limits oneself to France, 1670s Cartesianism is not the same as 1750s Cartesianism, and that of the 1840s is not that of the 1930s. 4 This historical relativism does not however lead to an absolute nominalism in which each text would embody its own conception of Cartesianism. Rather, there are particularly significant moments in the history of philosophy in which a particular conception of Cartesianism succeeded in becoming stable beyond the particular moment of its inception. As I have shown in one of my papers illustrating the polemical conception of Cartesianism, such a case emerges from the controversy between the "new philosophers" and the "old philosophers" that occurs in France in the years 1670-1690. It is essential for the polemical historian to note this type of moment.

If a category like that of Cartesianism is relative to the historical status of the perpetual battlefield that is philosophy, one can wonder if the same is not true for the category of experimentalism. In a word, it seems to me that despite the formal similarity of these "-isms," there is less historical variability in the case of the category of experimentalism than in the case of Cartesianism, but that it still exists, at least in the manner we implement in the history of philosophy. Historical variability is less strong in the case of experimentalism than in the case of Cartesianism: while experimentalism can be defined outside of history, as I did in the beginning, Cartesianism cannot be defined without arbitrary choices, as I have just recalled. Yet historical variations exist: in order for Jeanne, a historian of philosophy, to affirm that philosopher Suzanne was an experimentalist, Suzanne's doctrine must correspond to the general definition that Jeanne gave to what it means to be an experimentalist, but in addition, Jeanne must feel it relevant to characterize Suzanne as an experimentalist. But it seems to me that this relevance is relative: it is relevant to say that Suzanne is an experimentalist rather than a feminist, it is relevant to say the Suzanne is an experimentalist rather than saying that Mathilde is an experimentalist. In other terms, while one can provide an absolute definition of experimentalism, it will be more or less absolute depending on to what this experimentalism is compared.

By recapitulating what I've stated so far, I can provide details on what I will deal with in this chapter. On one hand, I have distinguished experimentalism and empiricism: in this chapter, I'll speak only of experimentalism, and not of empiricism. 5 On the other hand, Cartesianism, and to a certain extent experimentalism, are relative categories: I will have to pay particularly attention to the point of view I adopt to judge the experimentalism of this or that philosopher. These premises stated, the problem is to determine if, as the title of this chapter suggests, there exists an experimentalist Cartesianism in France in the 1660s. I hope to resolve this problem by discussing a particular case, that of Jacques Rohault (1618-1672), the French Cartesian the most often cited for his experimental commitment and his experimentalist doctrine. 6 If I succeed in showing that this Cartesian given as an example of an experimentalist was not truly one, or in any case, not in an exceptional fashion, then it seems likely that in 1660s France there is no experimentalist Cartesianism, or at the very least, that describing Cartesianism as experimentalist is not the most relevant description. As one can see, inasmuch as relevance is relative, my discussion will not deal with Rohault alone, but with Rohault as compared with other philosophers. More precisely, I'll deal in turn with the three following questions:

1. Is there a difference in the way, according to their texts, Descartes and Rohault treat experiments? I will state that there is no doctrinal difference between them: the experiments they carry out are qualitatively and quantitatively of the same order; they attribute the same epistemological functions to experiments; they share the same ontology. The main difference between them is that, Rohault, unlike Descartes, seems to have made experiments a means of communication (popularization or propaganda) of the Cartesian philosophy. 2. How can we consider the way in which Rohault treats experiments in his Mercredis? It is no longer a matter of comparing Rohault to Descartes, but rather of situating him in the field of natural philosophy of his day. My thesis is that, in 1660s France, the treatment Rohault give to experiments in his Mercredis is exceeded by the practices of the other learned societies. To establish this thesis, I will study quite closely the evolution that led to the greater priority attributed to experiments in the scientific circles that prefigure the Académie des sciences. Rohault (in particular McClaughlin 1977, 1996, 2000) must be read, but aside from the fact that they repeat themselves, they do not in my opinion go into enough details of the texts.

3.

cliché, the idea that Descartes and the Cartesians neglected experiments in favor of hypotheses and speculation.

Descartes and Rohault

Historians who want to characterize the Scientific Revolution in terms of scientific experiments must respond to a massive objection: there were plenty of experiments before this period. To overcome this objection, they must define what is special about experiments during the Scientific Revolution. They have held that these experiments were special because they allowed for testing a hypothesis in an interventionist fashion, were founded on the measurement of quantities, were proper experiments in the Baconian sciences, were singular experiments attested to by detailed reports by trustworthy witnesses, or supposed the creation of some form of scientific community. [START_REF]See for example Koyré[END_REF] Whatever type of experiments that one may claim to be proper to the Scientific Revolution, we can find them in the Cartesian corpus. In his first writings, Descartes attacks "philosophers who neglect experiments and believe that truth must come from their own brain, like Minerva from the head of Jupiter," and pays homage to Francis Bacon, a fairly strong one, given his reticence to recognize any interest there might be in reading an author other than himself. [START_REF] Regula | AT X 380[END_REF] The reader of the Discourse on Method is invited to go see with his own eyes the dissection of a heart, and the experiments by which Descartes, largely inspired by Harvey, intends to show the circulation of blood are manifestly implementing a hypothetico-deductive scheme. [START_REF]Discours de la méthode[END_REF] The explanation of the origin of the rainbow found in the Meteors supposes the use of a device that is, if not complex, at least carefully designed (a prism, a glass flask) and that requires delicate measurement of angles. [START_REF] Météores | Discours Huitième[END_REF] His meticulous and detailed observation of sleet and snowflakes in Amsterdam in the evening of February 4, 1635 compares well to the texts of Robert Boyle, which have been described as perfect examples of a style proper to the Royal Society. [START_REF] Météores | Discours Sixième[END_REF] Lastly, certain passages show that Descartes was well aware of the material conditions that must be met for a scientific community to be able to work effectively. I'm thinking neither of the project for an Academy written for the Queen of Sweden, which in the end only assigns turns to speak, nor to the plan to establish within the Royal College rooms, professors, and celebrations aimed specifically to the various types of trades. 12 I'm thinking instead of the care given by Descartes at times to the way in which a community of observers must be set up, for example, when the goal is to compare barometric measurements in various places and times, and that to do so, he sent Mersenne a duplicate of the graduated scale he used himself. [START_REF]Descartes to Mersenne[END_REF] To be honest, the only experiments we don't find in Descartes are those carried out by a community of scientists assigned to establish facts. [START_REF]On this point, see Garber[END_REF] And it still remains to be proven that this practice actually existed other than as an ideal, and that it was indeed important in the Scientific Revolution, whatever one means by that.

If Descartes is not considered to leave room for experiments, it is not because of his experimental practice described in his most scientific writings. Rather, it is because of the doctrine of experience he supports in his more philosophical writings. This doctrine is opposed to empiricism, and is only moderately experimentalist. On one hand, with regard to empiricism, the Meditations create a distance from sensory experiences, not because they are strictly speaking false, but because reason must decipher them to gather objective physical meaning. 15 On the other hand, and more important with regard to experimentalism, if the question of knowing the place of experimentation in Cartesian science has always been a topic of discussion, we can nonetheless state that Descartes attributes to experience and experiments a function that is not negligible, but one that is nonetheless secondary. 16 As indicated by texts cited countless times, experiments have an important epistemological function for Descartes: they allow us to identify the way God chose to produce a given phenomenon from among all the manners possible; and similarly to chose, among all the possible manners we have to conceive a way to explain the phenomenon, the explanation that corresponds to the actual created world.17 But this epistemological function is secondary, in two ways. First, Descartes feels that the true work of physics is not to carry out experiments to establish facts, but rather to explain the facts according to a few general principles. When mathematical physics intervenes, as for the rainbow, at least part of this explanation can take the deductive form in the sense that we understand it today. But in all other cases, and there are many of them in Cartesian physics, the explanation relies on exhibiting a hypothetical causal chain of motions of corpuscles. This is of course the case of the rainbow itself, when the issue is explaining the nature of colors. In these conditions, it's not surprising that, in a secondary position, there are certain fundamental propositions that experience and experiments cannot refute, that is, propositions that establish the ontological paradigm according to which all phenomena can and must be explained in terms of motions of corpuscles. This is the case for the proposition that the essence of matter is its extension, or for the three laws of motion that determine all phenomena of nature and determine them as phenomena of nature. It is only after this paradigm was established, according to Descartes once and for all, and in a totally demonstrative manner, that experiments are used to allow for a choice among several possible causal chains.

Are things any different for Rohault? This has been the position often defended, as if though, failing to totally save Descartes, it was important to at least preserve one of his disciples. In this light, while Descartes may not have been totally modern, from Descartes to Rohault a great step would be taken to a more substantial experimentalism and to a more clearly accepted modernity. Contrary to Descartes, Rohault would have been able, in his System of Natural Philosophy, to recognize the necessary alliance between experience and reasoning, distinguishing three forms of experience, and recognizing the importance of hypothetico-deductive reasoning in physics. Indeed, Rohault does note that there exist two symmetrical errors that are among the causes of the lack of progress in physics, the first being inattention to experiments, the second being exclusive promotion of experiments, to the detriment of reasoning:

For they who fall into the first of these Errors, hinder themselves of the best Means of finding out new Discoveries, and of confirming their own Arguments [raisonnements] likewise; And they who fall into the second, by depriving themselves of the Liberty of drawing Conclusions, hinder the Knowledge of a large Train of Truths, which may many Times be deduced from one single Experiment. Wherefore he can not but be very advantagous to mix Experiments and Arguments [raisonnement] together. 18 Indeed again, Rohault notes, as would any good commentator systematizing the remarks of his master, that, alongside the sensory observations we all make without particular intent, and the specific knowledge that men of the field acquire by experimental practice, there is a third type of experiment, those which are made in Consequence of some Reasoning [celles que le raisonnement previent] in order to justify whether it was just or not. As when after having considered the ordinary Effects of any particular subject, and formed a true Idea of the Nature of it, that is of That in it which makes it capable of producing those Effects; we come to know by our reasoning, that if what we believe concerning the Nature of it be true, it must necessarily be, that, by disposing it after a certain Manner, a new effect will be produced, which we did not before think of; and in Order to see if this Reasoning holds good, we dispose the Subject in such a manner as we believe it ought to be disposed in Order to produce such an Effect. 19 But just saying that one needs experiments and reasoning does not really make for a substantial thesis in epistemology: as Rohault himself recalls a page later, this was also the position of Aristotle. And the application made by Rohault of the hypothetico-deductive scheme is very special. If one judges from the ordinary effects of a "subject," "the true Idea of the Nature," nature cannot be a hypothesis that could possibly be refuted by a later experiment. The aim in fact is merely to reformulate rough sensory experience in terms of the Cartesian ontology. To see this, one can look, for example, at chapter 12 of the first part of the System of Natural Philosophy, devoted to explaining the effects that Aristotelians would attribute to horror vacui by the weight of air and the presence of a subtle matter. 20 This is certainly a chapter rich in experiments, experiments with syringes, siphons, glass tubes, an experiment with a carp bladder, the experiment known as the vacuum in the vacuum, the Puy-de-Dôme experiment, this time carried out in the clock towers of Notre-Dame. 21 It is not important that Rohault was not the first to imagine or carry out these experiments; the real problem, in fact, is in the explanations he uses. 22 For him, explaining means to expose which of the general principles of Cartesian physics are compatible with these experiments (e.g., a body can only be placed in motion by a body that touches it; all motion is in circles, that is to say a closed curve; vacuums are impossible; there is a subtle matter; the existence of pores allows for its circulation, etc.). Rohault presents these physical principles as "a Foundation which cannot be contested." 23 These uncontestable foundations are the very same principles of general physics of Descartes. It is even, so to say, their epistemological characterization that they are uncontestable: in particular, they cannot be refuted by an experiment.

Consider, for example, the analysis given of the operation of a syringe. It is obvious, writes Rohault, that because one end is open, the piston cannot be drawn back without a circular motion of air. This is obvious because of the general principle that in a full world, all motion is circular. But what if the end is closed? Either the syringe has pores, and the motion will take place, or the syringe does not have pores and there will be no motion. And since motion does take place, there must therefore be pores in the glass of the syringe. 24 The hypothetico-deductive process corresponding to the third type of experiment in the Preface is present, but under the general supposition that the world is full. Thus the epistemological framework used by Rohault is in fact as follows: given, on one hand, the general principles of Cartesian philosophy, and on the other, the fact that the piston of a syringe can be drawn, it means that there are pores in the glass. The experiment intervenes not to allow for a choice between the Cartesian ontology and another. Instead, the general principles of this ontology being given, it is simply about allowing a choice between two of their possible instances. This is precisely the epistemological situation described by Descartes when he writes that experiments allow us to choose an explanation among the various explanations possible for a phenomenon. 25 One could object that this kind of situation is common in physics: far from the basic ontological choices being questioned by experiments, these choices must be considered as given in order to formulate theories, among which the experiment will allow a choice to be made. This is a legitimate objection. But even a theory that has in the background predetermined ontological principles must offer something new with respect to the experimental situation that it is supposed to explain, for example, by allowing for quantitative predictions for what will be the case in analogous experimental situations. What happens in Rohault's physics is simply a translation or a change of language: to the description of experiment in terms of objects perceived by the senses is added the description of a matter that would by its properties be able to produce the experiment that is perceived by the senses. The problem of the translation proposed by Rohault is that the second description offers nothing more than the first. If we continue to read this chapter, we will reach the presentation of the weight of air: it is not an experimental demonstration, as it was for Torricelli or Pascal, by the prediction of the height reached by mercury in a tube, or the heights it would reach at different altitudes. Rather, it is deduced from the principle that a body can only be moved by a body touching it: as air is the only body touching the piston, "we must think that it is the Air that causes this surprizing Motion; for, considering that the Air always contains in it a great Quantity of the Particles of Water, and other terrestrial Bodies;…we shall…assert; that the grosser Air is heavy, and consequently that by 20 -See for example McClaughlin 2000, 336, n52. In the following paragraph, I detail the comments presented in [START_REF] Roux | L'Essai de logique de Mariotte[END_REF], 128-134. 21 Rohault 1987, I, Chap. XII, 56-78. 22 McClaughlin 1977, 227-228 and McClaughlin 1996, 471-475, 480-481 identify the various sources of Rohault's experiments. We sometimes read that Rohault helped Florin Périer edit Pascal 1663, but I don't see an argument for this. Nonetheless, the two remarks that make up the Avertissement, unpaginated, of this edition show that the editor knew the work of Rohault; likewise the presentation entitled Nouvelles expériences faites en Angleterre, expliquées par les principes establis dans les deux Traitez precedens de l'Equilibre des Liqueurs, & de la Pesanteur de la masse de l'Air, shows that he knew the work of Boyle. 23 Rohault 1987, I, Chap. XII, Sect. 5, 57: 1681, I, 80 for the French. 24 Rohault 1987, I, Chap. XII, Sect. 6-9, 57-58. This very chapter is analysed in this volume by Mihnea Dobre as well, albeit with quite different conclusions. See Chap. 9 by Dobre. 25 See the texts whose references are given above, n16. its weight, the Sucker is forced into the Syringe."26 There is absolutely no quantitative prediction that could potentially invalidate a hypothesis, but rather the consequences of the principle that a body can be moved only by a body touching it. Thus, contrary to what the Preface affirms, and also to what Rohault's mentor Claude Clerselier (1614-1684) will claim, reasoning cannot "prévenir," that is to say anticipate, experience and experiments. It does not allow us to anticipate what it will be. 27 As we will see towards the end of the second part of this chapter, when we examine Huygens' judgment of Rohault, it happened that Rohault would refuse to take into account experiments that contradicted what he considered to be established. When we realize that most of the experiments presented in this chapter come from the writings of Pascal, who, in addition to his very firm position on the importance of experiments in physics, had practiced quantitative physics and was opposed to formulating hypotheses on subtle matter, we can see that Rohault presents, with regard to experimentalism, no progress toward a stronger and more substantive doctrine, but rather a regression toward a weaker and less substantial doctrine.

Rohault's doctrine of experiments does not come from an epistemological broadening that might have left more room for experiments than had Descartes. As we have just shown, Rohault's epistemology is not only, as has written Trevor McClaughlin, "compatible" with that of Descartes, it is fundamentally identical to it. 28 This epistemological identity does not however mean that there are no differences between the System of Natural Philosophy and the Principles of Philosophy, or between Rohault and Descartes.

First, the System of Natural Philosophy, without excluding considerations that arise from metaphysics or general physics, does not always assign them the same function as do the Principles of Philosophy. Thus, while Descartes states the idea that God conserves the motion he created, according to Rohault, the conservation of motion is not based on the immutability of the action of God. [START_REF] Rohault | [END_REF] While Rohault, like Descartes, argues that everything we can think of can be done by God (in order to establish the infinite divisibility of matter), he adds that we can see smaller and smaller animals depending on the power of our microscopes, or the division of gold into finer and finer leaves. 30 Rohault also often insists that he wants to reason "as a physicist." Thus he declares on several occasions that, reasoning as a physicist, he does not include the omnipotence of God, by which, of course, the created things could have been different than they are. 31 Although it is a matter of relatively undecidable questions, I think that this distancing of metaphysics can be read not only in intellectual terms, but in institutional terms as well. In the context of the great battle of Cartesianism, Rohault had adopted a classical strategy to retain a bit of autonomy for physics by sharing tasks between physicists and metaphysicians: by claiming not to enter the domain of the metaphysician, he can expect that the metaphysician will return the favor.

Secondly, Rohault has indubitably set up, with his Mercredis, a social scheme with no equivalent in Descartes. Descartes never considered that public experiments would constitute a serious weapon in his great battle against Aristotelians. While he had opened the possibility of a new audience for philosophy, for example when he declared that he wrote the Discourse on Method in French so that "even women can understand something," 32 as we see in his correspondence, except for a few princesses, it was in fact primarily written for and commented by professional philosophers, theologians, and professors. Rohault, on the contrary, gave his lectures, according to Clerselier, before "people of all stations and conditions, prelates, abbots, courtesans, doctors, physicians, philosophers, surveyors, regents, schoolboys, provincials, foreigners, artisans, in a word, people of all ages, sex and profession." 33 Other sources attest to the fact that a certain number of persons of quality, young students (for example Pierre-Sylvain Régis) and women (for example Madame de Bonneveaux or Madame de Guerderville) attended these lectures. It also seems fair to note, as has McClaughlin, that Rohault's family relations gave him an exceptional familiarity with artisans. 34 Given this, if Rohault is different from Descartes, it is not because he supported a different epistemology of physics. Rather, it is because, in a different institutional situation, he systematized social practice tied to the communication of philosophy that had at been best dimly seen by Descartes. Hence the idea that, to seize any novelty of Rohault, it is appropriate to not only read his System of Natural Philosophy, but to take seriously the very practice of his lectures. To do so, one must compare them to comparable enterprises from the same period. As I will now show, Rohault flourishes at the moment when something that can be called a radical experimentalism began to develop in France; that is to say, a doctrine by which the veritable work of physicists was mainly to make observations and to carry out experiments in closed social spaces like the Royal Society or the Académie des sciences. Some have held that Rohault participated in the establishment of this radical experimentalism, or that he was influenced by it. 35 Instead, it seems to me that compared with this radical experimentalism, Rohault's Cartesian experimentalism switched to become "arrière-garde," something old fashioned.

The Académie Montmor, the Compagnie des sciences et des arts, Rohault's Mercredis

The history of learned societies in seventeenth-century France has often been written in a retrospective mode. The aim has been to seek out in these societies the first hints of an institutionally decisive event, the founding of the Académie des sciences. Thus, the first histories of the Académie des sciences sought in these earlier learned societies the proof of seniority for the French compared with the English and their Royal Society. 36 Later histories have tended to project institutional phenomena that would only apply to the Académie des sciences of the eighteenth century back onto the relatively informal societies of the seventeenth century, which were merely a certain number of vectors of scientific exchanges among many others. (In particular, it seems to me that scientific work was carried out and sanctioned much more in correspondence than in these societies, which is why the following discussion bears no judgment as to the importance of these societies for the progress of science.) Whether in the earliest histories or in those written by our contemporaries, this retrospective style has imposed what I would call a continuist genealogy, according to which an uninterrupted line connects one society to the next, and all of them to the Académie des sciences. 37 The meetings held by Mersenne would thus have begat the Académie Le Pailleur (Pascal's Academia parisiensis), which begat the Académie Montmor, which begat the Compagnie des sciences et des arts (the name of a project from 1664, also known as the Académie Thévenot), which in turn begat the Académie des sciences. In this series of begettings, Théophraste Renaudot's Conférences and the Académie Bourdelot are often left aside, as are other specialized circles like that of the mathematician Claude Mylon (1615-1662), a choice that creates its own problems.

Yet the main problem with this continuist genealogy is that it produces between these societies a difference that is both too great and too small. Too great, because this genealogy leads us to think that each of these societies had a well-defined identity and individuality. But not only is it true that some scientists, for example Gilles Personne de Roberval (1602-1675), Ismaël Boulliau (1605-1694), or Pierre Petit (1598-1677), worked throughout the century in various societies, but that at any given time, the same individuals were simultaneously members of multiple societies, even when they embodied opposing parties: Adrien Auzout (1620-1689), who was anti-Cartesian, attended Rohault's Mercredis; Pierre Michon Bourdelot (1610-1685), at the time physician attached to the Condé family and moderator of the eponymous Académie, gave talks at the Académie Montmor; Géraud de Cordemoy, a Cartesian attorney, joined some times at Melchisédech Thévenot when he brought together the anti-Cartesian experimentalists. 38 But the difference produced by the continuist genealogy is also too great in that it neglects the differences of type of institution or orientation among some of these societies. By difference of type of institution, I mean, for example, the difference between informal meetings held occasionally and societies with strict rules, whether for the days they met, the terms of admission of participants, or the way sessions were held, with for example, the designation of a moderator and a secretary. As for the discontinuity of orientation, this refers to the general goals set out by these societies and the intellectual means they afforded themselves to achieve them. Discontinuity of type of institution and discontinuity of orientation are not always linked. I will thus be able to show that there is a discontinuity of orientation between the Académie Montmor in its early years and in its later years, with the development of a radical experimentalism that began in the Académie Montmor and continued in the Compagnie des sciences et des arts.

On the whole these questions have not been given much consideration in the secondary literature since the seminal work of Harcourt Brown, with the exception perhaps of works on the Académie Bourdelot, which I will set aside for the very reason that its functionning, at least as a means of aristocratic patronage, is fairly well known. 39 To evaluate Rohault, not as the author of the System of Natural Philosophy, but rather as the organizer of his Mercredis, I must get at the root and explore primary sources. I'll begin by presenting the early days of the Académie Montmor. I'll then show that it experienced the development of a radical experimentalism as of 1661. This will allow me to then evaluate Rohault's Mercredis.

The Académie Montmor operated, as far as we can tell, and with some long interruptions, from the end of 1657 to June 1664. 40 Its name comes from the man who was both its patron and its moderator, Henri-Louis Habert de Montmor (1600-1679), Conseiller du Roi and Maître des Requêtes, a member of Académie française from almost the earliest days of that institution. As a patron, Montmor protected both Gassendi and Descartes. On one hand, he offered Descartes a house in the country and, as we know from Adrien Baillet, attended Descartes' funeral in 1667. On the other, he hosted Pierre Gassendi in the last two years of his life, served as the executor of his estate, and helped to publish his OEuvres complètes (Lyon, 1658). Despite this, Montmor's Académie was considered to be Cartesian. Sorbière indeed wrote that Montmor endeavored to make Descartes' physics a Latin poem; Chapelain wrote that he created his Académie solely to establish the doctrine of Descartes and to allow for its beautiful dreaming; Dom Robert Desgabets (1610-1678) noted, in a letter he sent to Jean-Baptiste Denis (1643-1704) on July 28, 1667, that ten years earlier, "his esteem for the philosophy of Monsieur Descartes led him to be very faithful to the assemblies held by Monsieur Montmor." 41 It is appropriate in these conditions not to speculate on its exact doctrinal orientations, but rather to consider two documents of what one might call an institutional nature, since they were written by the Académie's secretary, Samuel Sorbière, as well as the testimony of travel journals and correspondence.

The first of these documents, the Académie's Règlement (1657), shows that the list of participants and the conduct of the sessions were strictly regulated. The circle of Montmorians, "made up of people curious about nature, medicine, mathematics, liberal arts, and mechanics" was limited to its founding members and those that two thirds of those present allowed to join, even if it was planned that they would "carry out correspondence with scientists from France and abroad." 42 The high point of each meeting was two speeches prepared in advance on a subject chosen by the President. Once these speeches were read, each member present could give his comments "each in turn, and in a few words." 43 The fact that this academy was specialized in the study of nature was indicated by the description of the people admitted, but also by the introductory affirmation: "the goal of these conferences will not be the vain exercise of the mind and useless subtleties, but rather always the clearest knowledge of the works of God and the advancement of the commodities of life, in the arts and sciences that serve to best establish them." 44 We will note, however, that while the 1657 Règlement gives a few instructions as to the conduct of exchanges-in sum, that one must not speak to say nothing, nor speak without having the floor-it says absolutely nothing about carrying out experiments in the study of natural things. The point of the conferences was quite literally to meet to confer, or more accurately, to listen to speeches written in advance.

It is therefore not surprising that in the list of topics proposed for 1659 sent by Oldenburg to Boyle-"the source of the truth of opinions now in fashion. The explanation of the principles of Descartes, the insufficiency of motion and figure to explain the phenomena of nature (an enterprise to be proven by an Aristotelian). After, on the brain, on nutrition, on the use of the liver and spleen, on memory, on fire, on the influence of the stars, if the fixed stars are suns, if the Earth is alive, on the generation of gold, if all our knowledge depends on the senses" [START_REF] Oldenburg | The question of knowing if the Earth is alive was dealt with by Chapelain[END_REF] -nothing seems to be able to or have to rely on experiments that would have taken place during the meetings. This remark is even more true for the speeches Sorbière himself made in 1658-1659, on fevers and the cold, on motion, on rarefaction and condensation, on the idea that our limited knowledge of the natural sciences should not discourage us from studying them, on the truth of our knowledge of nature, on the source of the diversity of our opinions on a given subject. 46 Although Sorbière insists that the aim is to avoid "metaphysical thoughts," or insists on the need to "mix into our discussions all that we know that is useful and curious in the Arts of the Sciences and that applied immediately to the commodities of life," 47 when we read these speeches, we would readily describe them as metaphysical, in the sense that this term has nowtaken to mean those theories that no specific experiment could confirm or contradict. And there was also metaphysics in the contemporary meaning, as in the session where they examined the manner in which secondary and primary causes work together to produce the phenomena of our world. 48 In addition, of course, the sessions were devoted to reading scientific letters, but even when these referred to experiments, they did not imply carrying out any: the intent was to report on experiments done elsewhere. It was, for example, to the Académie Montmor that Huygens communicated in 1658, by means of a letter to Chapelain, his "System of Saturn," that is, the fact that Saturn is surrounded by a thin flat ring; it was before the Montmorians that Clerselier read a letter in which Descartes is purported to have responded to the attacks of Roberval, a letter that Clerselier would admit a dozen years later having written himself to refute him "more gallantly and with more authority"; it is at least in part before the Académie Montmor that were read and commented the letters Fermat sent to Marin Cureau de la Chambre (1594-1669), Clerselier, and Rohault to contest the explanation of refraction proposed by Descartes. [START_REF] To | Huygens 1888-1950[END_REF] On these lines, it was to the Académie Montmor that Jean-Baptiste Denis presented for the first time his theories on the transfusion of blood, but we have no evidence that he did so other than in the form of a speech. 50 The least we can conclude is that experimental practices were not at the heart of the first Académie Montmor.

Given this conclusion, the second document, the speech given by Sorbière in 1663 to the Académie, and which he then sent to Colbert, may appear surprising. Sorbière insists on the place experiments had held in the Académie Montmor, contrary to what its Règlement and a look at the subjects dealt with have led us to conclude: "we left each the freedom to bring his experiments, we exhorted the most industrious to experiment, we preferred them to any other discussion." 51 Later, Sorbière details these experiments:

We have even seen with pleasure Monsieur Rohault come here with his set of magnets, and Monsieur Pecquet put on his ceremonial garb to carry out according to his method his dissections. Monsieur Petit played his artillery with gunpowder and fulminating gold. Monsieur Thévenot showed his tubes designed to examine the ascension of water, which rises on its own to its own level. Monsieur de Monconys brought an enchanted horse that the Devil curried, according to its grooms, and that he had bought to show in our presence the falseness of this opinion. 52 This description certainly corresponds to the interests of the various parties, with Petit already in the days of Mersenne carrying out experiments to see if a cannon ball would fall, whatever the height from which it was dropped. Montconys often tried to refute all sorts of beliefs. It is attested elsewhere that Jean Pecquet (1622-1674), author of the Experimenta nova anatomica (1661), did dissections, that Rohault demonstrated magnetic phenomena, that Monconys gave a talk on the ascension of water, and that Thévenot showed a spirit level. [START_REF]Monsr Pecquet brought an experience of his of the winds engendered in the body of man wch was odde, vid. yt he had known a man, who, wherewoever he touched him on his body, gave from him much wind by his mouth, even when[END_REF] Beyond the doubts one may have as to the intellectual gains from seeing Petit's artillery or Monconys's horse, what is remarkable is the way in which Sorbière insists on these experiments, which were not mentioned at all in the 1657 Règlement.

To understand Sorbière's move, we must place this 1663 speech in its historical context. At a time when the Académie des sciences was in gestation, his intent was to prepare the future by drawing lessons from the past, as well as to show the Académie Montmor in the most favorable light, as if as the mother of all the learned societies specialized in the study of natural things, it had full legitimacy to determine what the Académie des sciences should be. 54 But even in this context, Sorbière disqualifies the radical experimentalists, meaning by that those who gave the highest, or even the exclusive, priority to experiments. He criticized them in particular for having made the most of the troubles of the Académie Montmor, and of then signing its death warrant. In addition to the people who fomented discord to be able in the end to position themselves as the arbiters among scientists, There is another type of person, who in the general collapse of this assembly wanted to rally and take control, using a very obvious pretext, but with a plan whose execution was impossible for us. They preached only for experiments and demanded that we meet only to do them, or that we speak only spontaneously. They said that we need to take care only to act properly, and that there is no need to reason on a topic before doing some experiment, which would supply enough material for discussion without any other meditation. 55 The 1663 speech is a strategic rewriting of the past. Faced with the radical experimentalism that, as I will show, developed as of 1661, the aim is to affirm that the Académie Montmor carried out experiments as much as any private learned society could reasonably do, and called on the public authorities to do more. For "to endeavor to create an academy of physics" only can be done by "kings, rich sovereigns, or a few wise and wealthy republics." 56 If there was any doubt that Sorbière is rewriting history and that the Académie Montmor was a society where speeches and not experiments took first place, we can conclude by looking at some third-party testimony. Whether he's writing to Michaelis, Hartlib, or Boyle, Oldenburg gives the same verdict on the state of natural philosophy at the Académie Montmor: "in Paris there are many men who promise a great deal but few who give"; "I wish only, these discourses may not rather tend to speculation and shew of wit, yn usellnes to the life of man, wch latter I much doubt off, considering the nature of most of ye French, and indeed of most of men, yt lover rather to praise yn to worke"; "French natural philosophers are more discursive yn active or experimentall"-which, according to Oldenburg, confirms the Italian proverb, "Le parole sono femine, le fatti maschii." 57 One could say that Oldenburg, who was not yet secretary of the Royal Society, but was already well established in England and tied to Boyle by a relationship of patronage (it was in his capacity as tutor to Richard Jones, Boyle's nephew, that he was traveling in France), was merely projecting well-established prejudices on the people he met in France. But the judgment of French astronomer Ismaël Boulliau in a letter to Huygens from July 1661 was scarcely any different:

If one could persuade our gentlemen of Paris, who are rich, curious about beautiful things, and desirous of immortal glory, to make some expense to acquire knowledge by experiments, one might hope for something. But they want to acquire what is the best and most beautiful with no pain, other than that given to making beautiful speeches and philosophizing in the clouds, with no application, and with no expense. You have seen it by your own experience, and I will say no more in writing. 58 In that last sentence, Boulliau alludes to Huygen's experience during his second stay in Paris. The brief notes Huygens took in his travel journal about the sessions of the Académie Montmor, which he attended very faithfully from November 1660 to February 1661, constitute another conclusive document with regard to the content of these sessions: "Des Argues made a speech on wether the mathematical point truly exists," "Monsieur de Neuré read his paper on the causes of thunder," "Rohaut read the experiments of water rising in small tubes," "Rohault explained the little tubes," "a dispute between Rohault and Auzout," "Bourdelot spoke of gout.…Pequet against Bourdelot," "Monsieur de la Potterie spoke of the elementary fire under the sky of the Moon," "Bourdelot again spoke of gout and did so very well," "Monsieur Pecquet spoke of the generation of the étroit, récité par Mr. de Montconys, chez Mr. de 1965-1973, I, resp. 240, 260, 287. 58 Boulliau to Huygens, 11 July 1661, in Huygens 1888-1950, III, 293. chicken in the egg and was booed." 59 From these notes and from the testimony of Oldenburg and Boulliau, we see both that the sessions of the Académie Montmor were acts of speech (talking, reading, explaining, making speeches), and that despite the worthy resolutions of the 1657 Règlement, the atmosphere was not totally polite, and the speeches almost always ended in arguments. Ten years later, Desgabets still recalls the "the slight mocking [petites railleries]" that accompanied his reading of his Discours de la communication ou transfusion du sang, which led him to understand that "some held this thought to be ridiculous." 60 The contrast is great with the radical experimentalism that developed from 1661 and until the foundation of the Académie des sciences in 1666. In a general fashion, by radical experimentalism I mean the doctrine according to which the true work of those who study things of nature is nearly exclusively to carry out experiments in a socially closed space. This is a very general definition, whose principal virtue is to offer a contrast with the first years of the Académie Montmor. To provide historical consideration to the radical experimentalism that developed in the period 1661-1666, in the following, I'll first examine its causes; I will then present the transitional period of 1662-1665; I'll conclude by showing that radical experimentalism is behind the project of the Compagnie des sciences et des arts, which prefigures the Académie des sciences. 61 In continuity with what has been said above, we shouldn't be surprised that one of the causes of the development of a radical experimentalism was the feeling that the speeches inevitably ended in disputes. In his 1663 speech, Sorbière tends to reconstruct history in this regard by affirming that the Académie at first experienced a period of harmony: "there were said in this place excellent things, and there were even carried out several beautiful experiments. And when a topic had been thoroughly considered in two or three sessions, it seemed as if we had exhausted all of its human subtlety." 62 He however soon recognized that dissonance had arrived in the assembly due to "certain spirits who felt themselves above the laws we had established"; because of this, "all others…were as if smothered under torrents of words." 63 In reality, it seems that verbal excess was the normal status of the Académie Montmor, and that everyone soon grew tired of it. Huygens evoked the excessive statements of the Aristotelian Antoine de la Poterie, Gassendi's former secretary. 64 Chapelain reports to Nicolas Heinsius (1620-1681) "this bickering among the philosophers and mathematicians of the Montmorian Academy" and attributes it to the system of Descartes. 65 Boulliau, who belonged to neither of these two societies, contrasted the urbanity of the literary circle of the Venetian ambassador to the vehemence of the Montmorians:

From certain persons I have learned that the Venetians are more agreeable, more polite, more urbane, and use complimentary words in discussion. The Montmorians are sharper, and dispute with vehemence, since they quarrel about the pursuit of truth; sometimes they are eager to rail at each other, and jealously deny a truth, since each one, although professing to inquire and investigate, would like to be the sole author of the truth when discovered. 66 If disputes were an endemic illness of the Académie Montmor, it remains to be explained, since so many institutions affected by endemic illnesses endure, why this one became so intolerable that participants came to desire something different. This is because French scientists learned of a different mode of operation. The letters of Oldenburg, first secretary of the Royal Society, and of Huygens, who after his stay in London from March to May 1661 remained a correspondent of Robert Moray, made French scientists aware of the experimental 59 Huygens 1888-1950, XXII, 535, 537, 539, 540, 543, 544, 546, 553, 554, 560. 60 Denis 1668, 2-3. 61 McClaughlin 1975. It cannot be contested that this project prefigures more the Académie des sciences than do the notes that, probably at the request of Colbert, were written in 1666 by Jean Chapelain and Charles Perrault, both members of the "Petite Académie," a small council in charge of proposing initiatives to glorify the King. The main goal of Chapelain's note, published in Chapelain 1666, 513 (Collas 1912, 384-388, establishes that Chapelain was the author) was to distinguish "scientists by profession," who are busy only with cabals in the court, and "good faith scientists," who of course were the true scientists. The note from Charles Perrault, who proposed an "Académie Royale générale" divided into four sections (Belles-Lettres, History, Philosophy, in the sense of natural philosophy, Mathematics), is very short and the project it promotes was soon abandoned because it faced resistance from already established institutions as the Sorbonne and the Académie française (Duhamel 1698, 7-9; Fontenelle 1733, 5-7). 62 Sorbière 1663, 160-161. 63 Sorbière 1663, 161. 64 Huygens, Journal, 9 November 1660, in Huygens 1888-1950, XXII, 535; Christiaan Huygens to Lodewijk Huygens, 26 April 1662, in Huygens 1888-1950, IV, 117. 65 Chapelain to Heinsius, 6 February 1659, in Chapelain 1880-1883, II, 17. 66 Boulliau to Heinsius, February 1658, quoted and translated in Brown 1934, 78-79. commitment of the Royal Society, which rapidly became a model for them. 67 The correspondence between Chapelain and Huygens is clear on this point.

Promise that you will teach us about what you will learn of English science. We are told here that the learned people of London have great plans for the advancement of the knowledge of nature. It seems that our Academy is warmed by the emulation they have given it, and that we want to apply ourselves to experiments in favor of all other exercises where only the mind takes part. 68 Huygens highlighted that the aim of these gentlemen was more to do experiments rather than engage in reasoning, to which Chapelain responds immediately that this "will serve as a strong prompt to the members of the Academy to apply themselves to experiments on which natural sciences are founded, rather than on speculations and conjectures." 69 We know that the meetings of the Académie Montmor officially ended in June 1664, and that Melchisédech Thévenot "received in his home the debris of this assembly." 70 Thévenot (162070 Thévenot ( -1692)), a diplomat in Italy, a traveler, a cartographer and bibliophile, is known for having made a spirit level, written the first treatise in French on swimming, being the King's Librarian as of 1684, and a member of the Académie des sciences beginning in 1685. 71 According to the brief autobiography that he wrote shortly before his death, he supported a "a company of persons known to be very clever," taking advantage of the insight of Frenicle and Steno, who lodged with him at the time, and primarily carried out anatomical and astronomical observations. 72 In his Discours de la navigation, he presents this company as if it were the Académie Montmor itself: "the assembly formed at the home of Monsieur de Montmor worked at my home the last two years it met." 73 Correspondence from this period confirms this description, and shows in particular that there was no real discontinuity between a part of the Académie Montmor in its later years and the Compagnie des sciences et des arts. In fact, the scientists who grew tired of the disputes and who by the emulation of the English converted to experimentalism had begun to go their own way with Thévenot even before the dissolution of the Académie Montmor in 1664, without the creation of a true academy in an institutional sense.

In 1663, certain sessions of the Académie Montmor remained the opportunity to read Cartesian writings, the Discours du mouvement local by Géraud de Cordemoy and the Discours des fièvres by Rohault, which were published one year later, after Descartes's World. 74 The general impression from this correspondence and these journals is that nonetheless from 1662 through 1666, radical experimentalism was present everywhere and in all sorts of manners, while at the same time, if we can say, things became less formalized in the expectation of a new institutional framework. Petit, Auzout and "a bit," Thévenot, felt themselves to be alone as partisans of experiments among the Montmorians, or more generally among French scientists, carried out in the spring of 1662 various astronomical observations. 75 In late 1662 and early 1663, some of the Montmorians began to come 67 On this point, begin with Brown 1934, 119-122. 68 Chapelain to Huygens, 30 May 1661, in Huygens 1888-1950, III, 273. 69 Huygens to Chapelain, 14 July and Chapelain to Huygens, 20 July 1661, in Huygens 1888-1950, III, 295 and 299. 70 Huygens to Moray, 12 June 1664, Huygens 1888[START_REF]Carrel de Sainte Garde published in 1663 his Lettres contre la philosophie de Descartes[END_REF], V, 70. Chapelain to Bernier, 16 February 1669, in Chapelain 1880-1883, II, 622. 71 The most detailed study of the various activities of Thévenot is currently that of Dew 2009, 81-130. 72 Thévenot 1694, Avertissement, unpaginated. 73 Thévenot 1681, 8. 74 It is in this edition that it is said that these two speeches were made at the Académie Montmor before being published, without their authors being named.

75 Petit to Huygens, 8 March and 5 May 1662, in Huygens 1888-1950, IV, 73, 127. From the beginning of his correspondence with Huygens, Petit complained of the way in which, in France, people of quality neglected mechanics, see Petit to Huygens, in Huygens 1888-1950, II, 257. Petit, Auzout and Thévenot are mentioned meeting on Tuesdays in the letter from Petit to Huygens, 17 October 1664, in Huygens 1888-1950, V, 124. The same three would meet Christopher Wren when he came to Paris a few years later (Oldenburg to Boyle, 24 August 1665, in Oldenburg 1965-1973, II, 480). Pierre Petit (1598-1682), born in Montluçon, resided in Paris from 1633 on, wrote objections against the metaphysics of the Discourse on Method and against the explanation of refractions in the Dioptrique, and communicated Torricelli's experiment to Pascal. Intendant général des fortifications from 1649, he was part of the various scientific circles and regretted not being a member of the Académie des sciences (see the lettre from Boulliau quoted by Brown 1934, 138). The explanation can perhaps be found in his character; see the cruel portrait made of him in Sorbière to Hobbes, early 1663, in Hobbes 1994, 551-554; and Christiaan Huygens to Lodewijk Huygens, 28 Sept. and 9 Nov. 1662, in Huygens 1888-1950, IV, 241, 256, passim. Adrien Auzout (1620-1691), born in Rouen, contributed to Pascal's experiments on the vacuum, worked as an astronomer with Jean Picard at the Académie des sciences, of which he was briefly a member (1666-1668) before retiring to Italy and together at the home of the Marquis de Sourdis, "but they go there in smaller numbers, and it is clear that in a short while there will be nobody at all wanting to go there," explained Sorbière, who thought that Sourdis had nothing to give "except his wretched, crude, vulgar hospitality in an unattractive part of his unattractive house," "as if a group of grasping rustic schoolmasters were entertained by an Irish professor [quemdam professorem]." 76 In the spring of 1663, Huygens was in Paris, and the issue of the day was to establish "new laws and ordinances" for the Académie Montmor; a "general assembly for telescopes" was organized at the same time at the home of Auzout: the power of various telescopes was tested by Auzout, Huygens, Petit, Monconys, and Étienne d'Espagnet, who had the lenses of some of these telescopes made using a new process. 77 In November 1663, after nearly two years of unsuccessful attempts, an air pump was finally built for Montmor on the model of Boyle's pump, and was used for experiments, in particular on the phenomena of abnormal suspension shown by Huygens. At nearly the same time, astronomical observations took place in Issy, at the home of Thévenot. A month later, dissections were carried out at the home of Montmor. 78 Shortly before the official dissolution of the Académie Montmor, the vacuum machine was paraded to different salons, always seeking to "create a more solid and better regulated establishment for this academy." 79 As for the meetings held at the home of Thévenot, what the Danish scientist and traveler Ole Borch (1626-1690) said seems to indicate that they were devoted to carrying out chemistry experiments on liquors in June-July 1664, then, at least from November 1664 to March 1665, to engaging in anatomical observations under the direction of Nicolas Steno (1638-1686) then Jan Swammerdam (1637-1680). 80 It seems likely that these last observations correspond to the ones found in the three fascicles by Swammerdam that close the Recueil de divers voyages by Thévenot, that is to say Histoire naturelle de l'Ephémère, Histoire naturelle du Cancellus ou Bernard L'Hermitte, and Le cabinet de Mr Svvammerdam [sic], docteur en médecine. In early 1666, the Académie Royale des sciences was founded, and Thévenot retired to Issy, officially to "philosophize and speculate with more liberty in the country," but in fact, we may also conclude, out of spite for not having been among the first members of the Académie des sciences. 81 By the continuist genealogy that I noted above, the Compagnie des sciences et des arts is presented as if it were a society along the lines of the Académie Montmor. From an institutional point of view, this is incorrect. The rare indications I've been able to collect give instead the impression that the group of scientists advocating radical experimentalism (Thévenot himself, Petit, Auzout, d'Espagnet, and, when they were in Paris, Huygens, Steno and Swammerdam) would gather, at the home of Thévenot and other places, and without a set date. 82 England, apparently for having criticized Charles Perrault's translation of Vitruvius; see Brown 1934, 138, 138-141. 76 Sorbière to Hobbes, 23 December 1662, in Hobbes 1994, 542. Petit to Huygens, 8 November 1662, in Huygens 1888-1950, IV, 262, mentions also that the Académie Montmor was on the verge of moving to the home of Sourdis. 77 Christiaan Huygens to Lodewijk Huygens, 6 April 1663, in Huygens 1888-1950, IV, 324-325. Christiaan Huygens to [Constantyn Huygens], 20 April and 4 May 1663, in Huygens 1888-1950, IV, 333, 338. Contrary to what the editors of Huygens's OEuvres complètes affirm, the d'Espagnet who appears in Huygens correspondence may not be the chemist Jean d'Espagnet (1564-1637?), first Président of the Parlement of Bordeaux: it is more likely his son, Étienne d'Espagnet, counselor at the Parlement of Bordeaux. 78 Huygens to Moray, 18 November and 19 December 1663, in Huygens 1888-1950, IV, 433, 474. Huygens to Constantyn Huygens, 30 November 1663, in Huygens 1888-1950, IV, 452. Auzout to Christiaan Huygens, December 1663, in Huygens 1888-1950, IV, 481-482. The unreliability of the Montmor pump was noted by Shapin and Schaffer 1985, 265-269. 79 Huygens to Moray, 12 March 1664, in Huygens 1888-1950, V, 41. 80 Borch 1983, III, 464;IV, 6-7, 164, 173, 180-181, 186, 274, 283-284. Borch attributes the anatomical observations to Swammerdam, it is Chapelain to Huet, 31 July 1665, in Chapelain 1880-1883, II, 406, who mentions Steno. This anatomical fashion was in no way proper to the meetings of Thévenot: Borch mentions the anatomical preparations that took place at the home of Montmor in February 1665 (when the Académie was no longer meeting there) and the ones done by Steno at the home of Bourdelot in May 1665. 81 Chapelain to Steno, 15 March 1666 and 27 May 1667, in Chapelain 1880-1883, II, 447, 514. 82 Borch also mentions, among those regularly meeting at the home of Thévenot, Vossius (the scholar Isaac Vossius, 1618-1689), Borelli (the chemist and builder of instruments Jacques Borelly (?-1689), later a member of the Académie des sciences), Ville Bressé, Bressié or Bressieu (the chemist and engineer Étienne de Villebressieu, who travelled with Descartes at the beginning of the 1630s, and who was the most important source for his first biographer, Pierre Borel, for this period), Frenicle (the mathematician Bernard Frenicle de Bessy (?-1674), who was already living in the home of Thévenot), and Martell (Thomas de Martel (1618-1619-1679-1685?), a bourgeois of Montauban, who was already part of the scientific circles of Paris at the beginning of the 1640s, was a correspondent of Hobbes, then of Oldenburg; the best biography to date is that of Noel Malcolm in his edition of Hobbes's Correspondence).

There are no official rules and regulations stating how these meetings were to take place, and I would almost say that such rules couldn't exist. The meetings begin in 1664, that is to say at a time when Louis XIV had already awarded gratifications to a few humanists, including some scientists like Marin Cureau de la Chambre, Johannes Hevelius (1611-1687), and Huygens, and everyone knew that an Académie des sciences would be founded. At issue was not about establishing the rules for a private society, but rather the rules of what would become the Académie des sciences. From the point of view of the orientation of these meetings, as correspondence and travel journals attest, the scientists participating in them continued and systematized the activities of observation or experimentation that would take center stage from 1662 on.

A final document can show what was the orientation of the Compagnie des sciences et des arts, the project which we know thanks to a copy sent to Huygens. 83 The publishers of the OEuvres complètes of Huygens hypothesized that this project corresponded to the new rules being sought by the Académie Montmor in 1663. The manuscripts reported on by Trevor McClaughlin show that it was more a program from scientists who met at the home of Thévenot 84 . If, as I suppose, the Compagnie des sciences et des arts is the product of a scission within the Académie Montmor between the more experimentalist of its members and the others, there is no strong contradiction between either position. The very name of the "Compagnie des sciences et des arts" is important in this light: bringing together in a company the arts and sciences mean attempting to reform the sciences by putting them through, so to speak, the sieve of the arts. As Thévenot wrote, If we have so often call to complain about those who have applied themselves so fruitlessly to these sciences or these studies, the same is not true for those who have cultivated the arts. For they have continually made great progress, and brought them to a very high degree of perfection above that which they were at their beginnings… Most sciences, as we have them now, and their systems, are just a pure mind game of man, who naturally flees the difficulty of clear reasoning, of finding true precepts, and of drawing the consequences, always ready to admire his work and supporting with a great deal of stubbornness what he advances without foundation. In the arts, on the contrary, when the worker has poorly reasoned and puts into practice a false reasoning, he is immediately convinced by the lack of success of his work and is corrected by the damages suffered. 85 The idea that the arts are superior to the sciences because, when confronted with the test of reality, they immediately sanction mistakes, so that, instead of being locked into a dead end, they allow us to see the ways to increase knowledge, is a recurring theme in Bacon. 86 But we also find it in Descartes. Responding to Fromondus who criticized him for creating such a gross (crassa) philosophy as mechanics, Descartes defended mechanics with the argument that "as it concerns use and practice, all those who lack the smallest thing are used to being punished with loss of all their expenses." 87 And Thévenot uses Descartes to criticize those who would content themselves with the work of the commentator:

Those who spoke in good faith of physics or medicine recognized this necessity to carry out experiments and observations to know something about them. Descartes said so everywhere he had the opportunity to talk about it, everyone is now convinced, and that is what the large number of men of letters who today follow his philosophy should primarily occupy themselves, otherwise it would not be of more use for us to have many commentators of Descartes and Gassendi than it has thus far served us to have employed so many centuries commenting the systems of Epicurious, Plato, and Aristotle. 88 In fact, the project for a Compagnie des sciences et des arts speaks only of experiments and techniques, whether for making astronomic observations, learning to understand the human body thanks to chemistry, anatomy, or medicine, inventing new machines and new secrets "both for the manufacture of arts as for curiosity," or facilitating navigation "to increase commerce and to have opportunities to discover the wonders that can be encountered in unknown countries." 89 More important, alongside the traditional functions of the president, "to ensure proper behavior and silence," and the secretary "to record anything remarkable said or done in the assemblies and to maintain exchanges with the other academies and scientists," which are both found in all 83 Huygens 1888[START_REF]Carrel de Sainte Garde published in 1663 his Lettres contre la philosophie de Descartes[END_REF], IV, 325-329. 84 McClaughlin 1975, 236;see also Dew 2009, 96. The autobiography of Thévenot found in the Avertissement of Thévenot 1694 affirms that this project was presented to Colbert. 85 Thévenot 1681, 3-6. 86 See for example Bacon, Novum organum, I, 73-74, in Bacon 1996-, XI, 116-119. 87 Descartes to Plempius for Fromondus, 3 October 1637, in AT I 421. 88 Thévenot 1681, 7. 89 This point is already highlighted in McClaughlin 1975, 238-242, who notes the common points between the project for the Compagnie des sciences et des arts and the practices of the Académie des sciences, which is true, but who also suggests that this commonality of doctrine arises from a Gassendist reference, which seems doubtful to me. academies, they include curators "to keep ready and to execute everything needed for experiments and the machines to design the machines for workers to operate." 90 Once again we think of Bacon. The allusion is clear when the subject is "making a history of nature as universal as possible, on whose solid foundation one can work to build a physics, and do the same for the history of the arts, and the inventions of men that are in use." 91 If the demand for usefulness is omnipresent (usefulness for individuals and for the general public, a search for commodities for humanity in general and for France in particular) in this project, it does not exclude the fact that one is curious, in particular to learn to distinguish true from false, between what works and what doesn't:

One will attempt to learn all the well-tested secrets.… One will also test all the important secrets about which one has the description, when there is some likelihood that they could succeed, to approve them and use them if they are good, or to undeceive those who believe in them on their faith in others, without testing them, if they are not true. Lastly one will work to undeceive the world of all the vulgar errors that have passed for so long as truths due to the lack of the necessary experiments to discover their falsehood… One will also work to learn of all the tricks of tradesmen and merchants and their sophistries with the means to uncover them, which one will publish to prevent the public from being tricked, and to oblige workers to work more faithfully.… If the Compagnie is consulted about any new inventions, about machines, or about major public or private projects, it will deputize those from among it that will be the most conversant in these matters… so that for want of such an examination neither the prince nor the private person will commit themselves to useless expenses and in less than honorable enterprises, as we too often see. 92 In its proliferation, the project for the Compagnie des sciences et des arts constitutes the clearest possible testimony of what was radical experimentalism. More generally, it's time to summarize what has been shown so far about learned societies. The Académie Montmor was initially a society where one conferred and made speeches. As of 1662, the degradation of the speeches into arguments and the model of the Royal Society favored, for some of the Montmorians, the development of a radical experimentalism. The Compagnie des sciences et des arts, without being a formally instituted academy, brought together in 1664-1665 those who beginning in 1662-1663 distinguished themselves as the members of the Académie Montmor partisans of experiments.

How to situate Rohault's Mercredis with respect to this evolution, which led to a radical experimentalism? There is no doubt that the Mercredis were organized on Wednesdays from 1658-1659 and until the death of Rohault in 1671, during which participants could view all sorts of experiments. 93 That means that they began two years after the start of the Académie Montmor, and that, with the exception of the two first years, were concomitant with the appearance of a radical experimentalism, later institutionalized in the Académie des sciences. The dates here are important. The beginning of the Mercredis has at times been pushed back to the middle of the 1650s, but I don't think that is supported by the evidence. They are however incontrovertibly attested to in 1659 by the testimony of Clerselier in the preface of volume II of Descartes's Lettres. 94 The only document that leads Pierre Clair to "conjecture" that the Mercredis began in 1655 is the Éloge de Pierre-Sylvain Régis written by Fontenelle. 95 In it, Fontenelle evokes both the disgust theology caused to Régis and the latter's discovery of Cartesian philosophy thanks to Rohault's Mercredis: these events are not properly dated, and the only temporal indications given would lead us instead to think that they took place at the beginning of the 1660s. Fontenelle notes that Pierre-Sylvain Régis "had only four or five months left in his stay in Paris" when he discovered Cartesian philosophy, which we take to mean before his departure for Toulouse. And we know from other sources that Régis's lessons in Toulouse began in 1665. 96 If we add to that the fact that Louis Moreri, in his Grand dictionnaire, says of Rohault that he "taught ten or twelve years in Paris," but also that the prefaces of two works published in 1657, the preface to volume II of Descartes's Lettres and the preface of Savinien Cyrano 90 Huygens 1888[START_REF]Carrel de Sainte Garde published in 1663 his Lettres contre la philosophie de Descartes[END_REF], IV, 329. 91 Huygens 1888-1950, IV, 327. The first reception of Bacon in France was explored in Le Doeuff 1984; on baconianism in mathematics, see Goldstein 2008. The question of the reference to Bacon in late seventeenth century France remains however to be explored, but it may be noted that it was Huygens who in December 1660 lent Thévenot Bacon's Opuscula varia posthuma, philosophica, civilia, et theologica, published two years prior, and that one finds in his later projects for the assembly of physics in an injunction to "work on natural history more or less following the plan of Verulamius" (Huygens 1888-1950, XXII, 540; VI, 95-96 and XIX, 268). 92 Huygens 1888-1950, IV, 325-327. 93 The most exhaustive presentation of Rohault's Mercredis remains that of Clair 1978, 42-56. 94 Clerselier 1659, unpaginated. 95 Clair 1978, 43. 96 Fontenelle 1994, 143. de Bergerac's Histoire comique do not mention the Mercredis, it seems to me that we must affirm that Rohault's Mercredis began at the very end of the 1650s. 97 We can also wonder, in a preliminary fashion, about the sources that allow us to reconstitute what these Mercredis must have been like, at least insofar as we suppose them to differ from the System of Natural Philosophy. The testimony most frequently cited is that of Clerselier in the preface to volume II of Descartes's Lettres (1659), and even more in the long preface to Rohault's OEuvres posthumes (1682). But such testimony cannot be neutral: if Rohault was the "head of the Cartesian school," 98 Clerselier was the general or the patron. Thus, when he wrote in the 1659 preface that the same people who came to the Mercredis to refute the Cartesian doctrine, "after having been convinced by the force of his demonstrations, and fully persuaded by the correctness and the appropriateness that the experiments had with his reasoning, were finally constrained to give each other their hand, and from the open enemies they had been of this doctrine, to declare themselves the partisans and the defenders," 99 he was not providing for future historians an objective testimony as to what Rohault's Mercredis were like. Rather, he was defending Cartesian philosophy against the attacks of his contemporaries. This is all the more true in 1682, in the preface he wrote in the heat of the battle of Cartesianism, when no Cartesian had been named as a member of the Académie des sciences and when Cartesianism had been condemned by the religious and political authorities. 100 This preface is a panegyric, like the elogia of academicians that Fontenelle would begin writing a few years later. Clerselier shows that Rohault, dead only some ten years earlier, was both socially respectable (he was the preceptor of the sons of the Prince de Conti, and should have been the preceptor of the Dauphin; people of quality participated in his Mercredis, there were even "thousands" of them), totally orthodox from the point of view of the Catholic religion (those who called him a heretic were envious and malicious scandalmongers), and of course, he was very capable in the sciences, in particular due to the experiments that his "totally mechanical mind" and his "skilled and artful hands" allowed him to carry out, as well as to his ability to stay within the limits of "a peaceful and honest dispute." 101 We thus should not adopt a superficial reading of testimony like that of Clerselier. We can have doubts, for example, that "thousands of people" truly attended the Mercredis. The disputes there were not always "peaceful and honest": the anecdotes reported here and there show that Rohault was regularly in opposition to Adrien Auzout; that he practically came to blows with the gassendist Gilles De Launay (fl. 1656-1677); that "he didn't respond well to difficulties, he got angry." 102 Better, one can reread this testimony in light of the few documents we can find elsewhere. Rohault took the decision to publish his System of Natural Philosophy because his writings were in the hands of an infinite number of persons," and thus that "they had become unrecognizable" and that he was "not sufficiently explained and understood. 103 We also have traces of the physics of Rohault prior to the System of Natural Philosophy: his Fragment de physique (1662) about which specialists debate whether its authorship should be attributed to Rohault or to Cyrano de Bergerac, his Physique (1667), recently edited by Sylvain Matton, and the notes taken by a lawyer, "Monsieur F.," who attended the Mercredis from 1660 to 1669. The latter document is certainly the most interesting, precisely because it consists of notes taken, if not on the spot, surely at the latest a few days after, and without any intention to be published. 104 From the testimony of Clerselier and the notes of Monsieur F., we can draw the following conclusions.

From an institutional point of view, contrary to the meetings of the Académie Montmor, the Mercredis did not rely on a closed group whose members took turns as speakers and listeners: at the Mercredis, Rohault was almost always in front of his listeners or spectators, who, at least officially, were subject to no selection process whatsoever. "At least officially," for a writer reports that on days of lectures, Rohault's first wife, "stood…at the doorstep of her house, and refused entry to any who did not look to be people of quality…; she wanted velvet and let nothing stop her." 105 "Almost always" because it happened that others were in charge of the experiments; 97 Moreri 1759, 310. Clerselier 1657, unpaginated. Le Bret 1657 is all the more telling that, regarding Cyrano's illness, he explicitly mentions Rohault, and does not mention the Mercredis: "I would do ill by Monsieur Rohault if I didn't add his name to such a glorious list, since this illustrious mathematician who carried out so many beautiful physical proofs…had so great a friendship for Monsieur de Bergerac…that he was the first to discover the true cause of his illness…." 98 Huygens notes, in December 1660: "at Rohault's home, a Spaniard separated silver ore."106 The Mercredis thus differed formally from the encounters that scientific institutions constituted at the time. Whether networks of correspondents or learned societies, these were closed groups; Hobbes reproached, for example, the Royal Society for its "private" character. 107 To use language of our day, they were more like courses given year after year by a professor than seminars bringing together different scientists. And if they did last for more than ten years, it seems difficult for Rohault to have been able to do anything else than to repeat himself from one year to the next, at least for the experiments he was able to do. In fact, Huygens saw experiments on magnetic phenomena in November 1660, which would be viewed by Ole Borch in May 1664. 108 From the point of view of the orientation of the Mercredis, the place given to experiments was as limited as in the beginnings of the Académie Montmor. In a conference, by definition one confers, that is say, one meets to speak together. When in 1682, Clerselier describes the Mercredis, he notes that their goal was to "explain one after another all the questions of physics," and that to do so, after an improvised speech about an hour long, Rohault would respond at length to the objections made. 109 The aim was, as with Montmor, to have a primarily discursive mode of action, although here without the support of a previously written text. It is not suprising in these conditions that it was as much Rohault's qualities as an experimenter as an orator that were praised by Clerselier himself, as well as by other contemporaries. 110 It was only as final confirmation that the experiments took place: …to hear him speak about this [the most difficult and curious questions of physics], you would think that he was in concert with nature and that nature took pleasure at revealing her secrets to him.…For he directly communicated everything he said about these matters. And so that there would remain no doubt, he added as proof many beautiful experiments that he carried out in front of everyone, and most often he would alert everyone to the effects of the experiments, according to the principles he had previously established, before even getting to the experiment itself.111 

In the Mercredis, the burden of proof was thus not on the experiments: these only took place after everything else, as a sort of complement. Although Clerselier does not hide that Rohault reasoned according to "previously established… principles", he took from the preface to the System of Natural Philosophy the affirmation that everyone could anticipate (prévenir) the effects of the experiments.

As for the subjects dealt with in the Mercredis, all testimony agrees to say that there were great experimental moments with Rohault: there were experiments on phenomena of capillarity (the famous "little tubes" in which water seemed to rise on its own), magnetism (Rohault had a box in which he kept all the objects required for experiments, including a magnet so powerful that it earned the admiration of all), on colors (on certain days an artificial rain would make appear a rainbow against a white cloth). 112 The confrontation of Huygen's travel journal with the notes of Monsieur F. is nonetheless very surprising: while they concern the same period, they do not report the same thing. Huygens reports solely on experiments, while Monsieur F. mentions none, unless in reference to illustrations.

On 13 and 17 November 1660, Huygens saw "experiments with quicksilver" that showed the weight of air and its resistance, then "experiments with magnets." On 20 and 21 December, after being invited by a note from Clerselier to go to the home of Rohault, he saw a Spaniard carry out "the separation of silver ore," and then "experiments with tubes and small pipes." When instead we look at the notes of Monsieur F., we get the impression that the Mercredis were a general course on Cartesian philosophy, where they studied knowledge in general in November, arguments in favor for the existence of bodies (it was at this occasion that there was a bit of metaphysics) and the definition of matter as extension and the experiments of Torricelli and Pascal on the vacuum in December, the conservation of momentum in January, then from February to May, the difference, sense by sense between qualities that we feel and the qualities as they are in things. Monsieur F. sometimes mentions questions from the public and the Rohault's responses. For example:

Someone asked if the matter of the heavens is the same as that of bodies. The answer was yes, since the extension is always extension wherever it is located. Someone asked if a vacuum can exist, and the response was no, since that would mean extension without matter, which is not possible; four walls would be distant from each other by this supposition, there would be no matter, hence no distance, hence they would touch. 113 Monsieur F. does not explicitly mention experiments, but curiously, he refers to illustrations that are not found in his notes, and which he explicitly says in the case of comets, can be found in the book of Descartesmust we conclude that Rohault distributed the illustrations of the Principles of Philosophy? The three last entries in Monsieur F.'s notes are disparate by their dates and topics: on tides (November 1669), on the loadstone (17 November 1660, which agrees with the affirmations of Huygens' travel journal), on comets (not dated, but an allusion to one of the comets of 1664-1665). One is tempted to say that when a visitor of distinction like Huygens was expected, Rohault prepared to show his most notable experiments, whatever his lesson plan.

In summary, contrary to the first meetings of the Académie Montmor, Rohault's Mercredis had a vocation for teaching rather than for research, and like them, they at times included moments of experimentation, perhaps less significant that it has been said, both in terms of quality and quantity. What was important was to explain Cartesian philosophy. This form of lectures, which at first was undoubtedly a novelty and an attraction, must soon have been considered passé by scientists, given the radical experimentalism that began in the early 1660s, first in the Académie Montmor, in the context of the Compagnie des sciences et des arts. This discredit could only have grown after the foundation of the Académie des sciences. Rohault was no longer a scientist, he was merely a Cartesian.

We can find a trace of this evolution, I feel, in the attitude of Huygens toward Rohault. During his stay in Paris from 1660 to 1661, Huygens, who had met Rohault at the home of Montmor, came three times to Rohault to see experiments, that is to say much less regularly than he went to the Académie Montmor, which Huygens attendedy nearly ever week from November 1660 to February 1661, and one time less than to the senatulus of Cartesian ladies who met at the home of Madame de Bonneveaux. 114 Until 1665, Rohault, although he was not in direct correspondence with Huygens, is mentioned from time to time in letters to and from Huygens, without any mention of new experiments being done. I however find no trace of him after 1666, including at the publication of the System of Natural Philosophy in 1671, or a year later, at the death of Rohault. 115 A factor explaining the progressive disinterest of Huygens with respect to Rohault arises perhaps from Rohault's stubborn insistance that capillary phenomena (the rising of water in thin tubes and the circular shape of the surface of the water) were explained by the weight of air, whereas Huygens had shown that this phenemenon also took place in a vacuum. 116 When Huygens, who had had great difficulties to make his own pump work properly, offered to Rohault to help him build one, he did so only with the explicit condition that Rohault ask for help, for, as he wrote to his brother, "there is always a bit of pedantry in what his does, as you may have noticed. 117 It seems to me that we can see in the lack of interest from Huygens for Rohault the sign that Rohault had fallen away from the experimental community.

113 F. 1660-1661, 12r. 114 Huygens 1888-1950, XXII, 536, 541;III, 210. One can note in passing that although at times one speaks of the "emancipatory" character of Cartesianism for women, the attitude of Huygens and his correspondents to this senatulus should lead one to a more nuanced judgment as to the type of knowledge women could access in this period; and it is significant that there is no sign of the presence of women in the most visible learned societies, whether the Académie Montmor, the Académie Bourdelot, or the Compagnie des sciences et des arts. 115 Huygens 1888-1950, III, 397, 414, 432;IV, 6, 7, 11, 69, 367, 459;V, 29, 41, 101, 105. Aside from correspondence, Rohault's Traité de physique is mentioned in the preface of the Discours de la cause de la pesanteur; it also appears in certain critical notes on the Cartesian explanation of magnetism (Huygens 1888-1950, XIX, 572). 116 On Rohault's description and explanation of these phenomena, see Rohault 1681, I, Chap. XXII, Sect. 67-84, 204-214. On Huygens's lack of confidence in Rohault's explanation, see his letters to Moray from 9 December 1663, 20 February and 12 March 1664, resp. in Huygens 1888-1950, IV, 459;V, 29, 41. 117 Christiaan Huygens to Lodewijk Huygens, 18 January 1662, in Huygens 1888-1950, IV, 11. See as well the letter to the same from 4 January, in Huygens 1888-1950, IV, 4. As I'll now show, the period 1665-1690 corresponds to the time when the historiographic cliché developed according to which there was an essential contradiction between Cartesianism and experimentalism. This cliché was not totally unfounded at the time it developed, since Cartesians of that period had as their first goal to make known their master's doctrine, and they were as we have shown in the exemplary case of Rohault, much less experimenters and experimentalist than some of their contemporaries. It would however be an error to think that there was a historical necessity here or an ineluctable destiny set from the very first books of Descartes. Cartesianism was never an essence. It's a category that developed historically, though debates, polemics, and controversies, as well as distortions, misunderstandings, and changes in perspective.

Descartes and the Cartesians: the constitution of a cliché

Descartes's philosophy in general, and his natural philosophy in particular, were often attacked. The intensity and the intent of these attacks varied, however. Initially at least, they concerned neither Descartes' experimental abilities or his disposition toward experimentalism. Professors who, like Vopiscus Fortunatus Plempius (1601-1671), Libertus Fromondus (1587-1653), or Jean-Baptiste Morin (1583-1656) analyzed what the Discourse on Method said about Cartesian physics were not preoccupied with whether this physics used experiments. For them, what was important was to know if, given its principles, it could correctly explain natural things. Astonishingly for us, the Aristotelians thought that Descartes was mistaken, but at least at first, they did not think that his preoccupations were entirely new. Thus Daniel Garber, on considering the reactions of Fromondus and Morin, was able to say about the publication of the Discourse on Method and the Essays that accompanied it, that this was a revolution that did not happen. 118 In the following paragraphs, my goal is to sketch out a cartography of the criticisms of Cartesians physics beginning at the last third of the seventeenth century. It can be shown that, alongside the moral critique from faithful Gassendists like Sorbière and Chapelain on the way Descartes communicates the truth, there appears an epistemological critique concerning, if not the absence of experiments in Cartesian physics, at least the secondary status they held. I will begin by presenting the moral critique of the Gassendists in the 1660s, and show that it can be found in Huygens and Leibniz in the 1690s. I will then present the epistemological critique as it appears in Mariotte, a physicist of the Académie des sciences. I will finally show something much more surprising, that this epistemological critique is also present in the Jesuit Antoine Rochon.

Let's begin with the criticism from the Gassendists Sorbière and Chapelain, who let it be noted, did not care much for one another. 119 Although they did not really contribute to the advancement of scientific knowledge, they are often considered responsible for the exclusion of the Cartesians from the Académie des sciences, as well as important in its experimentalist commitment. 120 At first, that is to say, at the end of the 1630s and the beginning of the 1640s, Descartes was for them an author to be promoted, both for the renewal of philosophy to which he was able to contribute, and for the beauty of his style-which is not without ambivalence, for a beautiful style is also what allows him to pass off uncertain hypotheses as truths. 121 But progressively, and in particular after the metaphysical quarrel between Descartes and Gassendi (1644), the criticism overtook the praise. Although they could have found in Gassendi's arguments against Cartesian physics in terms of experimental practice, whether for the observation of the trajectories of planets, the formation of salts, or the behavior of a weight dropped from the top of a mast, the criticism of Chapelain and Sorbière were primarily on Descartes's dogmatism. 122 For them, dogmatism designates not only a doctrinal content opposed to skepticism; it also refers to, and mainly to, a moral or political attitude revealed by Descartes' practices in terms of the communication of the truth. In the parallels he establishes between Gassendi and Descartes, Sorbière notes that, while the former does not hesitate to present his thoughts in a familiar fashion with those with whom he conversed, the latter refused all dialog and referred those he spoke with to his writings. 123 According to Sorbière, there was something revealing in the way Descartes behaved when compared with other men: he never treats them as equals, but as their master, the "head of a sect," to whom all intellects will submit, obliging everyone he met to learn his doctrines:

He did not disapprove in those he wished to instruct what Aristotle asked of a good student, docility and patience to mull over a doctrine in the mind until it was strongly imprinted on the memory.… There is no wonder that after four or five years of assiduous meditation and continuous repetition of certain terms, one does not want to lose the fruit of the pains taken to learn them, and if one convinces oneself in the end, that by the ease that one has acquired in repeating them, they mean more than they are. I am not astonished that Monsieur Descartes, requiring this from his sectators, those who having obeyed him having so shaped their mind to his philosophy, that it seems to me that they hold it closer to heart than he did himself. Even Lullists and Paracelsists end up persuading themselves that the gibberish they have stubbornly learned is founded on good reasons. 124 The terms "sectators" and "sectarian" recur in the letters of Chapelain in the 1660s to designate the Cartesians, and there is no doubt that, although the first term can simply designate the partisans of a philosophical school, it is used by Chapelain in a negative fashion. Thus, he notes that Descartes was "happy to have sectators who swore on his dogma and believed that which he did not believe himself." 125 It is not that they were totally uninterested in Cartesian physics. But beyond the fact that they only did so late in the game, their criticism has nothing to do with the lack of experiments in the physics of Descartes and the Cartesians. Thus what poses a problem for Sorbière is the possibility, in general physics, of obtaining the three Cartesian elements from the "large indefinite body" that is the extended matter. If it is possible to break it, then nothing can "stop my little bodies of a certain size and shape: rather than allowing indefinite division and imagining all of nature as a large, fluid, permeable body, whose motions can divide it at any point of these dimensions." 126 Likewise, Chapelain believes that the affirmation that a vacuum is impossible leads to contradictions, but does not engage at all in the question of whether the explanations proposed by Descartes are or are not plausible with respect to experiments:

The quarrel he [Descartes] had with Monsieur Gassendi, my intimate friend, made me want to look again with more attention at his system. I found great brilliance, great novelty, and a happy use of the ancient doctrine of Democritus for the multiplication of worlds and the modern experiments with magnets for the constitution of his machine, as well as beautiful applications of the nature of motion that could only arise from a greatly inventive mind clever at using everything to his ends. But I was stopped first by his postulata as to the creation of matter, which is less that of a physicist than a theologian, and of motion, which he made without admitting the least vacuum, which according to his own positions I found impossible, and I consequently saw that everything he deduced for the formation of wordly bodies and for particular generations fell apart, and in falling ruined all his claims. I also judged that what made him exclude the vacuum from his universe was only to have the means of explaining light and the tides, and that without this ambition, by admitting the smallest vacuum in the great plan ["plan" says the French; perhaps one should read "plein", i.e., "fullness"], he could have moved his illusion forward and made it if not true, at least beautiful and plausible enough for it to not be easily shown to be false. 127

In the last third of the seventeenth century, what I call the "moral" criticism of Descartes and the Cartesians becomes more acute, for example with Huygens and Leibniz, and there is clearly a backlash from the worldly success of Cartesianism and the propaganda of a now well-defined Cartesian party. Huygens, when he reads Baillet's Vie de Monsieur Descartes, notes that unlike Galileo, Descartes wanted to establish himself as the "head of a sect" and the "author of a new philosophy." Descartes is at fault not for being mistaken, for all errors can be corrected, but for having presented what he proposed as if it were truths established once and for all, so much so that "those who believe him and have become his sectators imagine that they possess the knowledge of the causes of everything, as much as it is possible to know them. Thus they often waste time supporting their master's doctrine, and do not study how to penetrate the true reasons for this great number of natural phenomena about which Descartes came out only with illusions." 128 A year later, in his letters to Gerhard Meier (1646-1703), it is those who claim to be Cartesians that Huygens particularly attacks, for they are mistaken when they think it possible to protect all the theories of this man of great genius (omnia viri ingeniosissimi dogmata). 129 Leibniz's verdict is quite similar. In a letter to Huygens, which also followed the reading of the work of Baillet, Leibniz, who had also noted that "Monsieur Descartes had a strange ambition of becoming the head of a sect," notes that "…the Cartesians are too pre-convinced of their hypotheses. I prefer a Leeuwenhoek who tells me what he sees than a Cartesian who tells me what he thinks," adding, "It is nonetheless necessary to join reasoning to observations." 130 When he addresses himself to Paul Pélisson (1624-1693) or Claude Nicaise (1623-1701) in the Journal des savants, Leibniz insists that the Cartesians are unfaithful to the genius of Descartes in becoming his sectators and his "paraphrasists":

I have infinite esteem for Monsieur Descartes, and I recognize his value perhaps better than some who declare themselves Cartesians.… But I find that nothing brings more harm to the sciences than the spirit of a sect and than servitude. And indeed, the Cartesians find almost nothing new, and barely progress. 131 The best response that the Cartesians could make would…to get rid themselves of the spirit of a sect, always contrary to the advancement of science…, of taking on experiments and demonstrations instead of general reasonings that serve only to maintain idleness and cover ignorance. They should try to take a few steps forward and not content themselves with being simple paraphrasists of their master. They should not neglect or despise anatomy, languages, criticism, for want of knowing their importance and value.… I would add that I do not know and by what star, whose influence is the enemy of all sorts of secrets, the Cartesians have done almost nothing new, and that almost all the discoveries have been made by people who are not Cartesians. I know only the little pipes of Monsieur Rohault that deserve the name of a discovery by a Cartesian. It seems to me that those who are attached to a single master thus reduce themselves by this sort of slavery, and conceive of almost nothing after him. 132 But the moral critique of the Cartesian's herd mentality is joined by an epistemological critique on the role of experiments in Cartesian physics. This was in particular the case for the member of the Académie des sciences Edme Mariotte (1620-1684), whose radical experimentalism I have studied elsewhere. 133 Three of the reasons given by him in his Essai de logique published anonymously in 1678 for the lack of progress made by physics came from the negligence of experiments by Cartesians. First, notes Mariotte, "several philosophers" stubbornly search for the causes of the principles of experience, when instead it would be better to use these principles as principles, in other words, to use them to deduce several "beautiful consequences." The examples he later gives of cases where this error has been commited leave no room for doubt as to the fact that he's thinking of Cartesians: he mentions the Cartesian type of explanation of elasticitity and magnetism. 134 A second reason for the lack of progress in physics can also be attributed to Cartesians: "most philosophers," affirms Mariotte, are infaturated with a few hypotheses that are insufficiently established from an experimental perspective, yet want to use them to explain everything. 135 Although he gives no examples of this fault, from his physics essays we see that one of these poorly established hypotheses was the Cartesians' subtle matter. 136 The case is even clearer for a third cause of the lack of progress in physics, the way in which some claim to explain a natural effect by a single cause, when several causes contribute to producing it. Mariotte follows this diagnostic by a summary of some of the propositions of his Traité de la percussion that establish that one cannot explain the communication of motion between bodies solely by the conservation of motion, one of the Cartesian laws of nature, or even the fundamental Cartesian law of nature. 137 It is known that in their teaching at least, the Jesuits made way for new observations and experiments that were performed in the first half of the century; 138 in these conditions one should not be surprised if, in the polemical texts they wrote against Descartes after the condemnation of his writings, some of them insisted on his inability to take seriously the experimental character of the new science. The Lettre d'un philosophe à un cartésien de ses amis, published anonymously in 1672, is here the most telling. It seems to have been published by Antoine Rochon (1637-???), a professor of philosophy in Bordeaux and prédicateur in Toulouse who finally quit the Jesuits for the Benedictines in 1685. It is said that another Jesuit scientist, Ignace-Gaston Pardies (1636-1674) polished up Rochon's book.

It's quite interesting that, far from being content to deal solely with matters of faith, Rochon defends a certain way of proceeding in physics. Thus he opposes Cartesians first with the recent experimental discoveries that go against Descartes' physics. Steno and the members of the Académie des sciences have shown, "unless one has more deference for the idea of Monsieur Descartes than for the testimony of ones own eyes," that no nerve reaches the pineal gland, that no valve explains the motion of our limbs, and that Mariotte has shown that the optical nerve does not end on the retina. 139 Descartes rested his entire physics on top the laws of motion, but the "author of the Discours du mouvement local [Ignace-Gaston Pardies] claims to show that of the seven rules of motion Monsieur Descartes wished to establish, only one is true." 140 Rochon then considers the argument of the new philosophers that Aristotelian qualities, virtues and forms do not bring any new knowledge. 141 Against this argument, Rochon insists, in the specific instance of the growing of plants, that Cartesian explanations add nothing to what everybody knows. If the explanation of a given phenomenon is to say that certain corpuscles animated by certain motions produce this phenomenon, it has no informational content. Pointing out that Descartes had challenged the Jesuits to find an issue on which his philosophy would not be more satisfactory than the philosophy of the School, Rochon challenges a whole assembly of Cartesians to explain the simplest thing, the formation of a pumpkin in a single night. His prognosis is, as one might guess, that they will be unable to do better than to parade once again with their "certain figures," "certain shaped pores," "certain motions" and "certain ways". 143 Rochon notes at this point that the Cartesians claim to anticipate the outcome of experiments (prévenir l'expérience):

It is true that your gentlemen do wonders when they can latch on to an experiment they have done a hundred times to be sure of it. In that case they are happy to show the beauty of their doctrine by anticipating, they say, the experiment [en prevenant, disent-ils, l'experience], and by showing that it must follow their principles. This is called devining everything one sees and precisely predicting the past. I never hear of this advantage they give themselves of anticipating the effects of nature without remembering what happened to Cardano. 144 If Cartesians are to be compared to Cardano, it's because Cardano would defend his rules in astrology by drawing up the horoscopes of the dead. When he tried however to extend his computations to future events concerning the living, what actually happened obliged him to resume his computations retroactively to adapt them to the actual events. Thus, if it is true that "in the experiments they have already done," "everything is in marvelous agreement with nature," to be truly convincing, Cartesians would need to be able to say "what would happen if one carried out a certain experiment that I suggest to them, and that they probably had never done." 145 Thus it is in the period 1670-1690 that was constituted the affirmation that Cartesianism is essentially in contradiction with experimentalism, an affirmation destined to become a cliché in the eighteenth century. 146 Where there's smoke there's fire applies to the Cartesians when faced with the first scientific institutions focused on experimentation and observation, but this certainly does not apply to Descartes himself, unless insofar as he had become in the hands of the Cartesians the object of a paraphrase and a Scholastic teaching. This explains in part the contradictory verdicts given to the function of experiments in the Cartesian sciences.

The fate of an expression can illustrate this. We know that Descartes presented the World as a fable, and that in the letter-preface that he wrote in 1647 for the Principles of Philosophy he recommended to his readers that they read the book "first in whole as if a novel," that is to say, as he says himself, all at once, not interrupting ones reading, and suspending the question of truth. 147 Readers critical of Descartes quickly adopted this expression to ridicule him. Thus we know the witticism of Pascal as reported by: "the late Monsieur Pascal called Cartesian philosophy the novel of nature, more or less the same as the story of Don Quixote." In the years that concern us, we can find this idea everywhere, in Chapelain, Sorbière, Huygens, Leibniz, or Charles Perrault. 148

Conclusions

In the great silence of their libraries and classrooms, today's historians no longer see the conflicts that marked the history of science, or at least, they cannot perceive what was so clear and distinct about them. Even when they develop an irenic vision of this history, they can be tempted to project on certain moments of the past lines of conflict that did not yet exist, or that on the contrary, had in the meantime disappeared.

The doctrines of empiricism and experimentalism, even if they could be defined in absolute terms, as I did at the beginning of this chapter, must be the object of a historical modulation when they are used to characterize a philosopher with respect to the philosophers of his time. Indeed, this kind of characterization is necessarily relative, for it refers to positions that existed at that time. The main idea of this chapter is in particular that the kind of experimentalist commitment there was at the time of Descartes was no longer the case in the 1660s: the very existence of the Académie des sciences and the scientific movement that had prepared its foundation introduced significant modifications in the field of natural philosophy. Rohault and Descartes had the same epistemological positions, but they are modulated differently when compared to the field formed by the philosophical positions of the 1630s or that of the 1660s.

It would nonetheless be a mistake to draw from this chapter ammunition to strengthen the historiographic prejudice according to which France was blinded by a rationalism so blinkered that it could claim to be universally applicable, while England benefited from the lights of full-fledged experimentalism. I believe on the contrary, as I indicated in the second part of this chapter, that the epistemological styles of France of the first Académie des sciences and of England of the first Royal Society are identical, at least with regard to the use of experiments. Many things have masked this similarity: the philosophical confusion between empiricism and experimentalism, or the confusion between carrying out experiments and having a doctrine of experimentation, the difficulty of distinguishing three hundred years later between the social and intellectual issues of the 1630s and the 1660s, and finally, the existence of founding national myths, with their pantheons of great men. It was not however my aim in this chapter to explore all these issues.

  Everything you say gives no knowledge of the particular and of what is in fact in a plant. You content yourselves by saying that the pores are arranged in a certain manner, that they are of a certain figure, that the parts that conform to certain openings pass through, and that others are stopped. You try to get away with "a certain." But if I ask you what this certain figure is, and what the certain manner and what is this certain juice and these certain parts, you have nothing to say other than that you know no more. 142

  Did this break bring out a transformation of the category of Cartesianism? My response to this question is affirmative. While the criticism of Samuel Sorbière (1615-1670) and Jean Chapelain (1595-1674) with respect to Descartes was based on his dogmatic pretentions, there emerges in the last thirty years of the seventeenth century, among all sorts of adversaries of Cartesianism, what has since become a historiographic 5 For some comments on the refusal of empiricism among most Cartesians, see Clarke 1989, 43-70. There were however some exceptions, for example Dom Robert Desgabets, Henricus Regius or Pierre-Sylvain Régis. On Desgabets and Régis, see Schmaltz 2002; on Regius, see Chap. 7 by Bellis; on Desgabets, see Chap. 8 by Easton.
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