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First of all, I would like to say that I found the book extremely interesting, 
nicely written, and thought-provoking. I must say that I was especially interested, 
because I  wrote on similar topics,  on optics and optical  instruments,  on the 
mathematical sciences of the seventeenth-century, and I dealt sometimes with 
almost the same set of texts and authors. I was surprised and pleased to see how 
many tenets that are either expressed or implicit in your book, I do share and have 
been sharing for a long time. Inevitably there are also a few thing with which I 
disagree, I shall come to them, but let me start first with what I found especially 
compelling in your Baroque science.

1/ First, at a very general level, I found the book’s ambition of giving a big 
picture,  a  general  account  of  what  early-modern  science  is  all  about  quite 
refreshing. This sort of ambition has been out of fashion for a long time now. The 
general trend in the present literature on early-modern science is to favor fine 
grained case  studies,  shunning  any  attempt  to  generalizations,  often  on  the 
grounds that the very idea of one unified scientific movement that could be 
accounted for in a “grand narrative” is misconceived. However I do think that we 
sorely need grand narratives, precisely because the old ones, founded on the 
discarded concept of the “scientific revolution” were proven false or inadequate. 
We still need accounts of the big picture, for one thing because science clearly 
became in the seventeenth century a “big thing,” a cumulative and transnational 
enterprise, if not always a collective one – an enterprise that could not anymore be 
conceived as a heterogeneous sum of local accomplishments. Another reason why 
we need the big picture is because case studies do not provide the right scale to get 
a  sense  of  the  cultural  and  philosophical  legacy  of  early-modern  scientific 
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achievements. And I think your book is precisely doing that: giving us such a 
sense. 

Now, in your “grand narrative”,  there are several ideas that I  found 
especially convincing. One is, in fact, the central idea of the whole book: namely 
that there is a principle ambivalence in the ethos of early-modern science – a tension 
between rationalization and estrangement that is not only an occasional difficulty, 
but something at the very heart of the scientific enterprise. A second is the special 
role  you  confer  to  optics,  observational  sciences  and  visuality  in  order  to 
characterize what makes early modern science distinctive. Let me comment a little 
bit on these two features.

2/ Each of the three parts of the book presents a particular illustration of 
the “ambivalence”, (that you also express as “anxiety” or “paradox”) that makes 
early-modern science what you call “baroque science.” One is the tension between 
the extraordinary range of empirical knowledge (especially the one allowed by the 
new instrumentation) and the dismay, estrangement and skepticism towards our 
very senses that these new ways of prying into nature have brought. The second 
concerns the mathematical sciences, and how the idea still present in Kepler, that 
in mathematizing we do simply follow the path of God, “nature’s own drawing”, 
how this idea collapses and gives way to the rather off-putting Hookian and 
Newtonian view that  mathematization of  nature is  grounded on mechanical 
practices, that is on something that is in no way natural, but utterly artificial.  
Finally your last part presents how objective knowledge of nature, as viewed by 
early-modern scientists, and especially by Descartes, rests in a very substantive 
way on a certain use of the imagination, which in turns reveals how easily our 
scientific reason can be led astray by whatever stirs the imagination, that is by our 
own passions.

Thus, a certain feeling of dispossession and estrangement underwrites the 
best accomplishments of early-modern science. If I may, I would like to add some 
remarks of my own on this remarkable thesis, especially on the first illustration. In 
my own work on optical instruments, I was also struck by the ambivalent lessons 
of the instruments. On the one hand they provided a new visible world and 
promised new knowledge of the secret recesses of nature, but on the other hand 
their lesson was also a revelation of how little we knew, and still know, even with 
the best instruments, about a universe whose scale has dramatically changed. A 
striking phrase of Georg Simmel quoted in Hans Blumenberg’s Genesis of the 
Copernican World very aptly captures this reverse relationship between objective 
accomplishments and state of consciousness: “it is true, writes Simmel, that infinite 
distances between ourselves and object have been overcome by microscope and telescope 
alone, but we were first conscious of these distances only at the very same moment in which 
they were overcome.” 

However, your point on optical instruments is not only that they make us 
aware of the infinite extensibility of the visible, but, in a more reflective way, they 
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also make us aware of the intrinsic fallibility and contingency of our own natural 
senses. Our eyes themselves are like “des lunettes naturelles” as Malebranche says, 
and there is no reason to think that the visible world they provide is truer, or offers 
a better view of the divine contrivances, than the visible world of a mite, or the 
visible world of Malebranche’s mad man, whose eyes are framed like telescopes, 
and who goes around preaching that he can see animals and rivers on the moon… 
Nature is not anymore appropriate forour faculties, or accommodated to our 
intelligence. As Galileo puts it in a phrase (which I am very fond of): “nature is 
inexorable”.  Which means:  nature  was  not  made in  order  to  be  known by 
humans,  it  has  no  ears  for  our  prayers.  It  was  made long before  humans’ 
understanding was created, and made able to decipher but a very small part of it.

This  is  a  deep philosophical  view, whose sway on the philosophical 
literature of the time is still to be studied. One may perhaps regret that, with the 
exception of Descartes (to whom I will return), philosophers are not very much 
present  in  your  book,  especially  philosophers  from  the  so  called  empiricist 
tradition,  people  like  Gassendi,  Glanvill  or  Locke.  This  is  somewhat  of  a 
shortcoming,  because  I  do  think  that  a  distinctive  feature  of  this  empiricist 
tradition is precisely a keen awareness of the ambivalent meaning of modern 
science. 

3/ A second very interesting feature of the book is, as I said, the central 
place that it gives to optics, optical instruments and visuality. This central role is all 
the more striking if we compare your account of early-modern science to the 
classical  (Koyréan) account of  the “scientific  revolution” – an account which 
hinges on the assessment of the overwhelming importance of the cosmological/
Copernican  reform.  In  your  account,  the  primary  change  is  certainly  less 
conspicuous, but in some sense it is deeper because it is more mundane, more 
ingrained in our very lives, affecting the experience we have of the sensible world, 
here down on earth, as well as of the heavens. Early-modern obsession with visual 
matters and visuality owes much to the fact that the very structure of sensitive 
experience has been deeply reshaped in early-modern times. Perspective drawing 
on the one hand, optical instruments (including the camera obscura, the telescope 
and the microscope) on the other have suggested new ways of considering the 
relation between what is seen and what is to be seen, between surface and depth, 
and  between  nature  and  artifice.  And,  as  you  show  in  the  book,  the  new 
Keplerian, and then Cartesian optical science seats these new visual experiences 
on novel experimental and conceptual basis.

In your approach towards this new vision of vision, you single out two 
main points or symptoms. One is the Keplerian account of the eye, his discovery 
that the eye is no more a window or a faithful mirror of nature, but an opaque 
screen, where a more or less distorted picture of the world is drawn by nature 
herself, who acts here like a mechanical, or blind painter. The other point is the 
disappearance of « vision » as the main subject matter of optical treatises, and as a 
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consequence what you call “the estrangement of the observer”. This point is 
certainly related to the other, because it is the naturalization of the eye that causes 
this process of estrangement. Modern optical writers, starting with Kepler, tend to 
consider light as a distinct natural entity whose qualities and physical effects 
should be studied per se, independently of the fact that they are seen or perceived. 
Optics became the science that deals primarily with these effects and qualities, the 
geometry of light rays, and the physics of the interactions between light and 
matter. Then, as you say, ‘The study of vision (which was before the central topic 
of optics) is either exiled in physiological treatises or simply treated as a sub-
subject for the physics of light, the eye being the seat for natural (dioptrical) 
phenomena’. The story of this shift has already been told, for example in Vasco 
Ronchi L’optique science de la vision. But whereas Ronchi presents this shift as a 
dramatic error and pleads for a return to what he calls the “anthropomorphic 
optics” of the Ancients, [an integrative science combining psychology, physiology 
and physics, against the current usage that made optics “a chapter of physics that 
aims  to  withdraw  as  much  as  possible  from  the  observer”],  you  take  the 
estrangement of the observer at face value, as a distinctive mark of early-modern 
science, or as the price one has to pay for it. 

I think this is just right, and I would like to make a suggestion that could 
have made your point on estrangement perhaps even stronger. This suggestion is 
about the modern theory of qualities. At one point, you mention the famous 
Galilean text of the Saggiatore, but without noting a feature in the way this theory 
is presented which seems to me quite remarkable. About the sensory qualities that 
do not really exist in bodies, Galileo writes ‘if the living creature were removed, all 
these qualities would be removed and annihilated’ (Galileo, E. N, VI, 347; Shea 
1977: 100); In other terms, to understand what the world really is, one has to 
withdraw the living, sensitive creature. The same annihilating hypothesis appears 
both in Boyle and Locke’s presentation of the secondary quality thesis. Locke 
famously writes in the Essay: ‘there would yet be no more Light, or Heat in the 
World, than there would be Pain if there were no sensible Creature to feel it, 
though the Sun should continue just as it is now, and Mount Aetna flame higher 
than ever it did.” (Essay concerning human understanding, II, 31, 2)

So it seems that the estrangement of the observer, besides being a sequel of 
the naturalization of the eye, is also a pre-condition for one of the most distinctive 
thesis of early modern science: the deep epistemological divide between two 
images of the world: one presenting it as it looks – the commonsensical world of 
ordinary experience, colored, tasteful, and humanized; the other presenting it as it 
is, even before or after anyone could contemplate it, that is, sub specie aeternitatis, in 
its pristine and inexorable existence: a disincarnated world of pure extension and 
motion, or colliding corpuscles. 

4/ Now I come to some questions and possible grounds of disagreement. 
The aspect that I found the most debatable in the book is what I see as a certain 
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tendency to blur the differences between the several authors that are considered. I 
concede that this criticism is probably unfair in consideration of the second part, 
which is built precisely on the distinction between two early-modern treatments of 
mathematics. But for the rest of the book, I had sometimes the feeling that the 
whole story was already contained in the initial account of Kepler or Galileo, as if 
everything was already fully understood and displayed by these authors, whereas 
in my view in order to get the full consequences of the Keplerian treatment of the 
eye, or of Galileo’s use of the instrument, one has to follow several steps, and 
sometimes accept taking a step to the side, explore other possible avenues or 
perhaps dead ends. In other words, the story culminating in Hooke’s “radical 
instrumentalism” or in what you call “visual skepticism” is a long and sinuous 
one. 

For example, it is not clear to me whether Kepler was fully aware of the 
revolutionary consequences of his own approach of vision, consequences that are 
spelled out by Descartes. Kepler seems sometimes ready to accept the old idea that 
vision is mediated by resembling pictures  – the retinal images would be in this 
sense the last avatar of the perfect punctiform and flat species that the medieval 
optical authors were situating in the crystalline lens. In the dioptrics of 1611, when 
he defines vision Kepler actually suggests that it might be the case that the retinal 
image is not transmitted to the seat of sense, but that the visual spirits are sent 
from  there  in  order  to  contemplate  it  where  it  is,  that  is  without  loss  of 
resemblance, with the exact lights and colors. But this view of a second eye in your 
head contemplating the picture in the eye is precisely the view that Descartes is 
strongly criticizing.

Another example of what seems to me a not-so-smooth-story is Galileo’s 
attitude  towards  the  telescope.  In  your  very  interesting  presentation  of  the 
arguments of the Saggiatore, one could think that Galileo is just inventing, against 
the more traditional views of Grassi, the very idea of what you call “radical 
instrumentalism”, that is this idea that the instrument is not an extension of the 
natural  senses,  but  rather  a  mathematical  substitute  for  them which  allows 
observation to be depersonalized or objectivized. I somewhat disagree with this. I 
think that Galileo’s epistemological use and understanding of the telescope is 
ambiguous,  and  in  some important  respects  still  belongs  to  the  old  optical 
tradition. Of course Galileo often says that the instrument is a “perfect sense”, 
much better than the natural ones, a sense that not only enlarges but corrects the 
errors of natural vision. And he is also very keen to say that this instrument is a 
mathematical one. However, as Galileo lacks a right understanding of refractions, 
he tends to conceive the telescope, not at all in a Keplerian way, as an instrument 
enlarging the retinal picture, but as a Euclidian operator, whose sole effect is to 
enlarge the visual cone, so that what used to fall outside the range of faithful 
vision, becomes now truly visible, and apt to be adequately judged by the sensory 
faculties.  For Galileo, the telescope is a perfect sense, but it is still a sense and it 
allows  the  same  kind  of  self-authenticating  sensory  judgments  that  were 
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considered in the Aristotelian and optical tradition as the most faithful source of 
truth. Galileo, in the Dialogo, says that he admires the audacity of Copernicus and 
Aristarchus because they could blindly follow their reason against the testimony 
of the sense; he admires them but he is not imitating them: perhaps for pragmatic 
reasons, his own epistemological strategy is still an empiricist one: the telescope is 
presented as an instrument that can offer something like a sensory experience of 
the new cosmos to people who are not ready to yield to purely abstract arguments, 
who don’t want to believe anything else than their own eyes.     

Similar remarks could be made about the Baconians, people like Robert 
Hooke or Joseph Glanvill. Here again the epistemological sources and lessons of 
their radical instrumentalism are somewhat ambiguous. The old Paulinian idea 
that now we see through a glass,  darkly, has been revivified by the puritan 
tradition, as for example Nathanael Culverwell’s “spiritual opticks” testifies: the 
“ophtalmia” of the soul is clearly conceived now as a consequence of the original 
sin. As Glanvill writes in his Vanity of Dogmatizing, “Adam needed no spectacles”, 
which means that he could see, with his own eyes, as if with telescopes and 
microscopes, the motions of the stars and the hidden schematisms of nature. In 
this intellectual and religious context, the new science and its “instruments” could 
be conceived not so much as producing “mechanical objectivity”, but rather a new 
apotheosis of sensory experience – a redemption of the senses and a return to the 
perfect prelapsarian observer, allowing him to be born again, as a perfect autopten 
of nature, or a “faithfull eye” – the very phrase that Hooke uses in the preface of 
the Micrographia to describe his observational ethos. 

I don’t have much time, so I won’t say much about Descartes, although I 
had some trouble understanding the place you give him in your story. I am not 
quite convinced of your account of universal doubt leading to what you call 
“visual skepticism”: ‘an anxiety that originates in the analysis of perception which 
cuts it in two heterogeneous halves, one physical the other mental’. You seem to 
think that Rorty is right (if not always accurate) when he attached the hyperbolic 
doubt  to  the  estrangement  of  the  mind from nature,  its  imprisonment  in  a 
domestic, private space where it represents entities of a completely different kind. 
Well this does not look right to me. Descartes, in fact never expressed any anxiety 
of this sort. His doubt is not skeptical. I would not say that the result of the doubt is 
the estrangement of the mind, but quite the contrary: it delivers the absolute 
certainty that we need not only to assess the existence of the mind, but also the 
true nature of bodies, that sensory perception is only confusedly expressing.     

d/ My last critical remark concerns the use of the label “baroque” in the 
title of the book. The term, I think you concede it, is a bit provocative. It seems that 
you needed it in order to counter the traditional view that scientific reason was 
born in the seventeenth century with all the attributes of a fully-fledge Athena, 
with its logical order, rigorous standards of certainty, advancing towards progress 
with the most perfect confidence and peacefulness of mind. Early-modern science 
is a much more messy and anxiety-provoking affair, and as one can find a similar 
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sense of anxiety, ambivalence or paradox in contemporary productions of art that 
have been described as “baroque”, baroque science may be after all a good term. 
But how good a term it is, is still a question. 

The term “baroque” is clearly not an actor category – it was probably 
invented by 19th century historian of arts to describe a certain style of painting and 
architecture, and even among historian of art or literature, its appropriateness is 
much discussed. It is not usually applied to science or philosophy (with some 
notable exceptions such as Deleuze on Leibniz).

One thing the comparison with art  suggests  is  that  the characteristic 
ambivalence  of  early-modern  science  should  be  described  as  a  somewhat 
“stylistic”  feature  of  science,  an  aesthetic  sensibility  that  pervade  intellectual 
productions of a given period as well as artistic ones. However, this, clearly, is not 
your point – the paradoxes of modern science are intrinsic to it – they are not the 
resulting  effect  of  an  aesthetic  attitude  similar  to  the  one  that,  according to 
Panofsky’s famous article, determines Galileo’s preference for spheres or Kepler’s 
admission of ellipses. In fact, in your account, Galileo is no less “baroque” than 
Kepler, or Descartes or Hooke. Baroqueness applies equally to all. In the cover 
page, it is said that the new science is here revealed as deeply entrenched in the 
culture of its time. But again, it is not what the book shows. The paradoxes of the 
new science don’t seem to be the result of cultural impregnation, if by this we 
mean effects of a local and historically circumscribed context . Although the way 
these  paradoxes  were  expressed was  certainly  connected  with  early-modern 
culture,, I tend to think that the paradoxes themselves do not depend upon it. 
They are still with us, still defining features of our science. A case could be made 
for the mathematization of nature as artifice.  As for the case of optics, it seems to 
me that the estrangement of the observer is no less apparent now than it was in the 
seventeenth  century.  Although  “optics”  is  still  (as  it  was  then)  in  principle 
restricted to the study of visible light, not only visibility is no longer considered as 
an essential property of light – but the “baroque suggestion” (if I may say) that 
some rays of light might indeed be properly invisible (a suggestion that was made 
to Newton by Joshua Madock, and that Newton actually dismissed) has been 
since elaborated, notably by William Herschel, before becoming in the 19th and 20th 
centuries a central tenet of the electromagnetic theory of light.

Although I do not think that we should necessarily use actor categories in 
order to understand what is going on in a given period, I wonder whether another 
term, that was actually used in 17th century, would not be more appropriate to 
capture  the  kind  of  ambivalences  and  tensions  you  are  pointing.  I  mean 
melancholia.  In Bruegel’s and Rubens’s allegory of sight that you are commenting 
in your introduction Venus is quite typically a melancholic figure: art and science 
is all around her but her gaze and pose suggest that she is not concerned; she is, 
somehow “estranged”. There is indeed a quite typical “melancholic attitude” 
which  came  with  modernity,  and  modern  science,  a  certain  despair  and 
disenchantment attached to knowledge itself, together with a yearning for the 
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ancient times, when it was still possible to think that the world is fitting to our 
faculties.  An  interesting  expression  of  this  typical  early-modern  melancholic 
brooding can be found in these famous words of the late Newton (with which I 
will end this talk): “I do not know what I may appear to the world, but to myself I seem to 
have been only like a boy playing on the sea-shore, and diverting myself in now and then 
finding a smoother pebble or a prettier shell than ordinary, whilst the great ocean of truth 
lay all undiscovered before me.” (From Brewster, Memoirs of Newton vol II, 331 (1860))
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