
T h e  In v e n t io n  o f  

M o d e rn  Science

Isabelle Stengers

Translated by Daniel IV. Smith

T h e o r y  o u t  o f  B o u n d s  Volum e 19

M  IN
NESO
TA

U n i v e r s i t y  o f  M i n n e s o t a  P r e s s

M in n e a p o l is  • L o n d o n



T h is translation would not have been possible 
w ithout the support o f a V ice-C h an cello r’s Postdoctoral Fellowship 
in the School o f Philosophy at the U niversity of N ew  South W ales, 

whose generosity is gratefu lly  acknowledged.

C opyrigh t 2000 by the Regents of the U niversity of M innesota

O rig ina lly  published as L ln v em io n  d es s c ien ces  m o d em es  (Paris: La D ecouverte, 1993). 
C opyrigh t 1993 G ius. Laterz.a & F ig li Spa, Rom a-Bari. T h is book is a resu lt of 
the cooperation between Laterza Publish ing H ouse and Sigm a T au  Foundation 

in the “Lezion i Ita liane” series. T h e  E nglish-language edition has been 
arranged through the m ediation o f Eulama L ite rary  Agency.

All righ ts reserved.
No part of th is publication m ay be 

reproduced, stored in  a retrieval system , 
or transm itted , 

in any form or by any means, 
electron ic, m echanical, photocopying, 

recording, o r otherw ise, w ithout 
the prio r w ritten  perm ission of the publisher.

Published by the U n iversity o f M innesota Press 
111 T h ird  Avenue South, Su ite 290 

M inneapolis, M K  55401-2520 
http://www.upress.umn.edu

Printed in the U nited  States o f Am erica on acid-free paper

L I B R A R Y  O F  C O N G R E S S  C  A T  A L O G  1NTG - I  N  -  P I  B L 1 C  A T I O  N  D A T A

Stengers, Isabelle.
[Invention des sciences m odem es. English]

T he invention of m odern science / Isabelle S tengers ; translated by 
D aniel W . Sm ith, 

p. cm. — (T heory out of bounds ; v. 19)
Includes b ib liographical references (p. ) and index.

ISBN  0-8166-3055-0  (he : acid-free paper) — ISBN  0-8166-3056-9  (pb : 
acid-free paper)

1. D iscoveries in  science. 2. Science — Philosophy. I. T itle .
II. Series.

Q 180.55.D 57 S7413 2000 
501— dc21 
00-008711

T he U niversity of M innesota 
is an equal-opportun ity educator and em ployer.

11 10 09 08 07 10 9 8 7 6 5 4 3 2

http://www.upress.umn.edu


For Felix Guattari and Bruno Latour, 
in memory of an encounter that never took place.



Contents

P A R T  I .  

C h a p t e r  1 .

C h a p t e r  2 .  

C h a p t e r  3 .

P A R T  I I .  

C h a p t e r  4 .

C h a p t e r  5 .

C h a p t e r  6 .

P A R T  I I I .  

C h a p t e r  7 .

E x p l o r a t i o n s  l

T h e  Sciences a nd  T h e i r  In t e r p r e t e r s  3

Scandals — Autonomy— A Destructive Science?— The Leibnizian Constraint

Science a nd  No ns cie nc e  21
In the Name of Science — Break or Demarcation? — Popper’s Question —
The Unfindable Criterion — One Historical Tradition among Others?

T h e  Fo r ce  o f  H i s t o r y  39
The Singularity of the History of the Sciences — The Three Worlds — 
Clarifying the Paradigm

C o n s t r u c t i o n  55

I r o n y  a nd  H u m o r  57
Constructing a Difference — Great Divisions— The Political Invention of 
the Sciences — On the Event

Science u n d e r  t h e  Sign o f  the  E v e n t  71
In Search of a Recommencement — The Power of Fiction — A New Use of 
Reason?— The Inclined Plane

M a k i n g  H i s t o r y  89
Negative Truth — Authors to Interest— Bringing into Existence — Mediators- 
Political Questions

P r o p o s i t i o n s  109

A n  A v a i l a b l e  W o r l d ?  111
The Power in Histories — Mobilization — The Patron’s Job — The Politics 
of Networks



C h a p t e r  8 .

C h a p t e r  9 .

Su bj e ct  a nd  O b j e c t  1 3 1

W hat Singularity for the Sciences?—Mathematical Fictions — Darwin’s Heirs 
Demoralizing History — “W hat Does He Want from M e?”

B e c o m i n g s  1 5 1

How to Resist? — Nomads of the Third World — The Production of Expertise 
A Return to the Sophists

N otes  1 6 9

I n d e x  1 7 9



I

H

'ce
<
a.

E x p l o r a t i o n s



T h e S c ie n ces and__

T h e i r  In te r p r e te r s

Scandals
a  d i s t u r b i n g  rumor has been spreading in the world of scientists. It seems that 
there are some researchers — specialists in the human sciences, no less— who are 
challenging the ideal of a pure science. A field is being constituted, born in England 
some twenty years ago,1 prospering in the Anglo-Saxon countries, but now present 
in France.2 This field, known under various names — “social studies in science,” 
“sociology of the sciences,” “anthropology of the sciences” — puts in question any 
separation between the sciences and society. The researchers it brings together 
would dare to claim to study science as a social undertaking like any other, neither 
more detached from the cares of the world nor more universal or rational than any 
other practice. They no longer denounce the numerous infidelities committed by 
scientists against their own norms of autonomy and objectivity, but consider these 
very norms to be empty, as if every science were “impure” by nature and not be- 1< 
cause of its deviation from an ideal.

The thinkers of science sharpen their weapons and rise to the 
defense of a threatened cause. Some of them rely on the very classical argument of 
retaliation [retorsion]. It has been useful, though it still keeps to old paths. In saying 
that science is a social undertaking, doesn’t one subordinate it to the categories of 
sociology? Now, sociology is a science, and in this case it is a science that is trying



to become a superscience, the science that explains all others. But how could it escape 
the very disqualification it brings on the other sciences? Thus, sociology disqualifies 
itself and cannot claim to impose its interpretive grid. Others play the card of real­
ism: if everything is only a social bond, that is, conventional and arbitrary, how have 
we been able to send men to the moon (and, one might add, to explode atom bombs)? 
When the need arises, don’t sociologists of science, like everyone else, run to the doc­
tor, who prescribes vaccines and antibiotics, which are products of science? Others 
suggest that the putting in question of scientific objectivity be assimilated to the 
justification o f a brutal law o f the strongest. Civilization is in danger!

The anxiety of the scientific world is strange, because it repeats, 
as if in a delayed reaction, the anxiety that seized the small world of philosophers of 
science when the historian Thomas Kuhn proposed, in 1962, the category of “normal 
science.” No, asserted Kuhn, the practicing scientist of a given science is not the 
glorious illustration o f a critical mind and the lucid rationality, which these philoso­
phers tried to characterize through the scientist. Scientists do what they have learned 
to do. They treat the phenomena that seem to be the concern of their discipline in 
accordance with a “paradigm”— which is both a practical and a theoretical model — 
that seems obvious to them, and in relation to which they have very little distance. 
Worse, since every paradigm determines the legitimate questions and the criteria 
according to which responses can be recognized as acceptable, it is impossible to 
construct a third position “outside the paradigm” from whence the philosopher would 
be able to evaluate the respective merits of rival interpretations (thesis o f noncom- 
mensurability). Worse yet, the scientist’s subordination to the paradigm of his com­
munity is not a fault. According to Kuhn, what we call “scientific progress”— the 
cumulative process thanks to which ever more phenomena are becoming intelligible, 
technologically controllable, and theoretically interpretable — depends on it. And he 
describes in harsh terms the lucidity of scientists who belong to disciplines without 
a paradigm: either they argue with each other, tear each other apart, accuse one an­
other o f ideological biases, or else they coexist in the indifference o f schools sanc­
tioned by the names of their founders. We speak of “Piagetian” psychology, “Saus- 
surean” linguistics, “Levi-Straussian” ethnology, and the very adjective signals to 
their happy colleagues that here science does not have the power to make scientists 
agree. We do not speak o f “Crickian” biology or “Heisenbergian” quantum mechan­
ics, do we?

T he philosophers of science exhibited a considerable discontent. 
Of course, they reverted to the argument of retaliation [retorsion]: Kuhn proposes
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the idea of a “paradigm” to the historian and philosopher o f science, and thus he 
has no right, according to these very terms, to claim to describe the sciences “as 
they really are.” They claimed that it was impossible to put an outmoded science, 
like the one that thought of water as an element, on the same level as today’s science, 
which water confirms by letting itself be ruthlessly synthesized and decomposed. 
They denounced the tragedy for civilization entailed by reduction of science to mob 
psychology, to a psychology of irrational crowds subject to the effects of fashion and 
imitation.

The majority of scientists, however, did not have, the same reac­
tion at all. They loved Kuhn’s “paradigms” enormously. They recognized in them a 
pertinent description of their activity. The notion o f a “paradigmatic revolution,” in 
which one paradigm displaces another, was for them an appropriate way to describe 
their discipline’s history. And the human sciences began to dream of a paradigm that 
would one day bestow on them the progressive mode of their happy colleagues. “New 
paradigms” began to flourish almost everywhere, from systems theory to anthropol­
ogy or sociology.

W hy did something that scandalized the philosophers satisfy so 
many scientists? And why are they so scandalized now? Hadn’t Kuhn already stressed 
the social dimension of the sciences by showing that the scientist must be described 
as a member o f a community and not as a rational and lucid individual? It is the 
question o f this curious delayed reaction that will be my point of departure.

A u t o n o m y  ' ■ '.L -.'a " ’'■■f'XP ‘j  > -■
We can, I believe, affirm that, from the viewpoint of scientists, Kuhn’s description! 
preserves the essential thing: the autonomy of a scientific community in relation to 
its political and social environment. This autonomy does more than simply preserve 
the community; it institutes this community as the norm and as the condition of pos- 1 
sibility for the fruitful exercise of a science, whether it is a question o f the practice 
of a normal science or the paradigmatic revolutions that rejuvenate it. Not only are 
scientists not asked to give an account of their choices and research priorities, but it 
is just and normal that they are unable to provide such an account. W hat makes the 
paradigm so fruitful is its largely tacit character, transmitted by the pedagogical arti­
fice o f textbook examples and problems to resolve. Because they do not need to ef­
fect a critical distancing, scientists can confront the most disconcerting phenomena 
with confidence, deciphering them without vertigo, in the mode of resemblance to 
their paradigmatic object. Moreover, this confidence also explains the fruitful scandal

T h e  S c i e n c e s  a n d  T h e i r  I n t e r p r e t e r s



that Kuhn associated with the notion o f the “anomaly,” a stumbling point where a 
difference is recognized as significant, putting in question not the scientist’s compe­
tence, but the paradigm itself.

According to Kuhn, the paradigm thus explains not only the cu­
mulative conquest, but also the invention o f the new. The anomaly, both an agent 
provocateur and a point of fixation, puts the scientist in a state of “tension”; he or she 
becomes the vector of a creativity that perhaps would not have inspired a lucid — that 
is, skeptical — attitude toward the power o f theories. Correlatively, the indifference 
of the community toward difficulties or incomprehensible results is justified. In itself, 
no brute, abnormal “fact” has the power to be recognized as an anomaly. And no 
anomaly gives the person who recognizes it the power to claim the attention of the 
collectivity. The “paradigmatic crisis” becomes collective when the scientist has gained 
the power to counterinterpret the results of his colleagues, when a new paradigm, 
the bearer of a new type of intelligibility, imposes a choice. Lucidity is the result of 
a crisis; it must be conquered and cannot be considered normal.

The reading proposed by Thomas Kuhn thus justifies a radical 
differentiation between a scientific community, produced by its own his ton-, endowed 
with instruments that inseparably integrate production (research) and reproduction 
(the training of those authorized to participate in this research), and a milieu that, if 
it wishes to benefit from the repercussions o f this activity, must be content with 
maintaining it without making it give an account o f itself. W ith regard to the scien­
tist at work, no one has to benefit from a relation of force that would allow him or her 

, to impose questions that are not the “good” questions of the community. Every at- 
: tack on the autonomy o f a community working under the; paradigm amounts to 
■ “killing the goose with the golden eggs,” to attacking the very condition of possibility 
I o f scientific progress.

In fact, Thomas Kuhn did not invent this argument, which pro­
hibits one from asking scientists to give an account of their choices and priorities. 

Tn 1958, the physicist Michael Polanyi had already linked the fruitfulness of scien­
tific research to a “tacit knowledge,” which is very different from knowledge that 
deals with the explicit or explainable contents of science. Polanyi’s scientist is similar 
to a connoisseur, in the English sense of an “expert,” and his competence is insepa­
rable from an engagement that implies intelligence, but also gestures, perception, pas­
sion, belief.3

Polanyi emphasized the “phenomenological” description of the 
scientist at work more than the way scientific communities ensure the transmission of 
their mode of engagement. But for all that, his position was not devoid o f any socio-
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political preoccupation. On the contrary: his work was inscribed in a debate that 
was set off in England on the occasion of the Second International Congress on the 
History of Science and Technology (London, 1931). During this congress, Nikolay 
Bukharin, the head of the Russian delegation, had pointed to the “absolutely new 
perspectives” opened up in his country by the rational implementation o f scientific 
production-withift ihe framework of a planned economy.4 Young Marxist scientists 
such as John D. Bernal)and Joseph Needham had been enthusiastic about this per­
spective. In~t9597'Bernal published his The Social Function of Science, which presents 
scientific production and social and economic interests as being bound up with each 
other in fact and in principle.5 Bernal concluded that a profound reorganization of 
science was necessary, one that would make it able to respond to true social needs.
It was against this “Bernalism” that Michael Polanyi, at the beginning of the war, 
created the Society for Freedom in Science.

After the war, the debate was again taken up, but this time the 
threat no longer came from Marxist intellectuals. It was a matter of protesting against 
the projects of planning scientific choices by Western governments. In 1962, Polanyi 
published a doctrinal article, “The Republic of Science,” which explicitly linked the 
claim of science’s “extraterritoriality” with the figure of the “competent” scientist, 
who alone is capable of evaluating research in his own domain, without for all that 
being able to give an account of his evaluative criteria.6 More precisely, Polanyi held 
that scientific communities realize a principle that “in its highest sense” is reduced to 
the market mechanism when applied to economic activities. Every scientist is inserted 
into a network of mutual appreciations that extend well beyond his or her own hori­
zon of competence. The Republic of Science

must advance by supporting independent initiatives, coordinating themselves 
mutually to each other. Such adjustment may include rivalries and opposing 
responses which, in society as a whole, will be far more frequent than they 
are within science. Even so, all these independent initiatives must accept for 
their guidance a traditional authority, enforcing its own self-renewal by cul­
tivating originality among its followers.7

I will not here recount this entire history, which involves, on the 
one hand, the question of the Marxist and then Stalinist conceptions of science (or 
the theses on bourgeois science and proletarian science in postwar France), and, on 
the other hand, the historians’ debate concerning the “internal” and “external” history 
of the sciences, with which names such as Alexandre Koyre and Charles Gillispie 
are associated. I will content myself with emphasizing that the defense of the “in-
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I ternal” history — which holds that scientific knowledge develops according to its 
j own criteria, “external” factors merely playing a subordinate role — must not be 
;! confused with the defense of a “rational” science, in the sense in which most philoso­
p h e rs  of science understood it at the time. This is what Polanyi’s “postcritical” phi­

losophy asserted. And this is what Kuhn’s The Structure of Scientific Revolutions would 
make more explicit.

The novelty of Thomas Kuhn’s work is thus completely relative. 
Above all, it lies in his" explanation of the divergence between the interests of scien­
tists and those of philosophers of science. The former have no need to pass through 
the defense and illustration o f the rationality o f the sciences in order to claim the 
initiative of posing questions and exclusivity in judgments of value and priority. The 
latter thus lose any privileged status: they are neither arbiters nor witnesses, nor are 
they even able to decipher the norms that function implicitly in the sciences and 
that allow science to be distinguished from nonscience.

What, then, is the new “anthropology” or “social history” that 
so scandalizes scientists? It is inscribed explicitly in the wake of Kuhn’s work, but it 
does not display the same respect for scientific productivity. A new discourse is be­
ing constructed, which explicitly distinguishes between the things that interest sci­
entists and the things that interest the people who study scientists. The latter, if 
they want to be recognized as legitimate participants in the new field, must be sub­
jected to a discipline named “the principle of symmetry.” It is a matter of drawing 
conclusions from the fact that no general methodological norm can justify the differ­
ence between winners and losers, which creates the closure o f a controversy. Kuhn 
here relied on a certain rationality o f scientists, who evaluate the fruitfulness and 
power of the competing paradigms. The difference, for him, was by no means arbi­
trary. The principle of symmetry requires that one no longer rely on the hypothesis 

, o f this'TaHonality, which leads the historian to borrow the vocabulary o f the winner 
! when recounting the history of a controversy. On the contrary, what must be brought 

to light is the situation of fundamental indecision, that is, the set of possibly “non- 
||scientific” factors that were at play in the creation of the final relation of force, 
[jwhich we inherit when we think that the crisis has created the difference between 
[(winners and losers.

The paradigm guaranteed the communities’ autonomy and was 
content to interpret what traditionally characterized the ideal o f a “true” science in 
a different manner: cumulative progress, the possibility of consensus, the irreversibil­
ity of the distinction between the outdated past and the unknown future. The prin- 
ciple of symmetry requires the researcher to be attentive to everything that, again
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in traditional terms, was judged to be a gap or a lack in relation to this ideal: relations 
of force and overtly social games of power, differences in resources and prestige be­
tween competing laboratories, possibilities of being aligned with “impure” interests 
(ideological, industrial, state, etc.). Whereas the image of the sciences constructed 
by Polanyi corresponded to the ideal free market, the Kuhnian image o f science, 
which is less focused on the individual scientist, is closer to the Hegelian idea of 
“the cunning o f reason”: through “irrational” means, a history is constructed that 
corresponds, point by point, in an optimal manner, with what we would expect from 
an undertaking with a rational motor. The new image associated with the sociology 
of the sciences brings to light our inability to judge the history we have inherited. 
Because we are the heirs o f the winners, we re-create, with regard to the past, a nar­
rative in which arguments internal to a scientific community would be sufficient to 
designate these winners; it is because these arguments convince us as heirs that we 
retrospectively attribute to them the power to have made the difference.

Correlatively, there is the theme of the “great division,” the dif­
ference between the “four European centuries,” during which time modern science 
was created, and all other civilizations, which lose the event-like character conferred 
on them by Kuhn and the group of “internalist” historians. According to Kuhn, it 
was here, and nowhere else, that the condition o f possibility for science was real­
ized— namely, in the existence of societies that give scientific communities the means 
oFexisting and working without intervening in their debates. But these four centuries 
have been marked by other singular innovations. Do not industry, the state, the army, 
and commerce all enter into the history of scientific communities on two fronts, both 
as sources of financing and as beneficiaries of the useful results? Questions about 
the “external” history of the sciences reappear here, but in a much more formidable 
manner. It is no longer a question o f a general thesis concerning the interdepen­
dence of scientific practices and their environment. Like all other human beings, 
scientists are the product of a social, technological, economic, and political history. 
They actively draw on the resources of this environment to win acceptance for their 
theses, and they conceal their strategies under the mask of objectivity. In other words, 
as the product of their epoch, scientists have become actors; and if, as Einstein said, 
it is not necessary to rely on what they say they do, but to look at what they do, this 
is in no way because scientific invention goes beyond words, but because words 
have a strategic function that one must lmow how to decipher. Scientists, rather 
than heroically depriving themselves of any recourse to political authority or the 
public, here seem to be accompanied by a cohort of allies—anyone whose interest 
was able to make a difference in the controversies that set them against their rivals.

T h e  S c i e n c e s  a n d  T h e i r  I n t e r p r e t e r s



A  D e s tru c t iv e  Science?
Most “relativist” sociologists deny any will to “denounce” science^ They merely 
want to do their job, which presupposes a difference in principle between the inter­
pretation a social practice gives of itself and the one constructed by a sociologist. In 
principle, scientists should be no more scandalized than any other social or profes­
sional group that becomes an object of interest for sociologists; and if they are, they 
give themselves away, they admit to claiming an undue authority for themselves, 
thereby confirming the legitimacy of the inquiry. Yet it is here that the argument of 
retaliation [retorsion] can be applied: Is not sociology itself a science? By what right, 
if not in the name of science, can sociologists ignore the fact that, o f all the inter­
pretations given to science, it is their own that clash most painfully with the scien­
tists’? For, to be sure, the sociologist is not alone in interpreting scientific practices; 
there are others that question the meaning and stakes of the sciences in a more de­
termined manner. I will take as my examples the critique o f science as a “techno­
science” and the radical feminist critique of scientific rationality, and I will attempt 
a first characterization of the sciences on the basis of this initial problem: W hy are 
some interpretations that question scientific rationality far less disturbing to scien­
tists than others?

One might think that scientists would protest unanimously against 
the staging of the relation o f radical opposition between “science” and “human cul­
ture,” on which the critique of technosciences is based. How can one accept seeing 
the sciences as the expression of an unbridled rationality, escaping the control of 
humans, intent on denying, subjecting, and destroying everything it cannot reduce 
to the calculable and the manipulable? Now, the protests of scientists are rather 
rare, as if they recognized the painful legitimacy of a hypothesis that celebrates the 
divorce between their undertaking and Enlightenment values, between the service 
of science and that of humanity.

The critique of the “technosciences” identifies “scientific rational­
ity” with a purely operative ̂ rationality, reducing everything it conquers to a calculus 
and technical domination. It denies any possibility of distinguishing between scien­
tific, technical, and technological productions, and refers as often to the sociotech- 
nical apparatuses that effectively transform human practices, such as computer science, 
as to the "scientific visions o f the world” that reduce reality, for example, to an ex­
change of information.

The radical feminist critique begins with the same type of descrip­
tion, but it identifies this rationality not with the destruction of all value, but with 
the triumph of “male” values. For a long time now, a good number of feminist authors
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have emphasized the degree to which scientific research is dominated by the ideals 
of competition, polemical rivalry, sacrificial commitment to an abstract cause, in short, 
to a form of organization that I will later place under the sign of mobilization. However, 
they did not question the very mode of knowledge invented by the sciences. Rather, 
they took aim at fields such as medicine, history, biology, or psychology, which are 
concerned with sexed beings, where it is possible to show that questions can be effec­
tively “biased” by conscious or unconscious presuppositions with regard to women. 
This critique, which is sometimes termed “empiricist,” is opposed to thejgdic^fem i­
nist viewpoint, for which the whole o f the sciences is a “social-sexed product,” the 
result of a society dominated by men.8 In this case, from mathematics to chemistry, 
from physics to molecular biology, nothing must escape the feminist critique.

Both critiques, technoscientific and feminist, assume a perspective 
of resistance, but in both cases, what they are resisting has been depicted in such a 
way that the appeal to resistance takes on a prophetic accent. Whether that rational- 
ity is “all-encompassing” and endowed with its own dynamic, or translates a sexed 
mode of relation to the world and others, it has the power to define its actors, and 
can only be limited, regulated, or transformed from the outside, by a “totally other” 
free from any compromise. Would an “other” science, feminine or feminist, be pos­
sible? The burden of proof falls on women. Scientists, whether they are mocking or 
sincere, can declare themselves to be extremely interested in the perspective of a 
different mathematics or physics. Can a new ethical conscience pose a counterweight 
to technoscientific power? The burden of proof falls on society or the authorities 
that represent its values, and scientists will not balk at participating in “ethics com­
mittees” where they will represent the “ends of science” before various representa­
tives while being confronted with the “ends o f humanity.”

In fact, the price paid by the radical character of. the critique, 
whether technoscientific or feminist, is the respect it accords the scientist as a privi­
leged interpreter of what science is able to do. Scientific rationality, as here criticized, I 
is not identified with respect for a norm, which could be verified. Rather, it is con­
cerned with a destiny, and it is the truth of this destiny that turns every vision of re­
ality into something manipulable, whatever distance there might be between the 
claims of this vision and the practices it authorizes. In this sense, the “radical” cri­
tique of science grants scientists all their pretensions. It recognizes the sociotechnical 
mutations that affect our world as the products of rationality — (techno)scientific or 1 
male — and tends to accept what scientists “say” at face value, even in their most 1 
daring extrapolations. The latter are thus not treated with suspicion, but as truthful !| 
witnesses.

C ' ' '  y ; ' : ' ' ", ' -V '
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We should therefore not be surprised that the question of techno­
science, if  it arises, can be taken up by scientists. For it casts them in the painful but 
honorable role of representatives of a radically new mutation, without equivalent in 
human history, expressions of an inhuman imperative, perhaps, but one that purifies 
them and preserves them from any vulgar questioning. If technoscience celebrates 
the terrible dynamic that makes the rational communicate with the irrational, the 
imperative to control and calculate with the establishment of an autonomous system, 
uncontrollable from the inside, which makes power and the absence of meaning co­
incide, then scientists, technicians, and experts are not subject to questioning, be­
cause, like everyone else, they are waiting for limits to the power o f expansion o f a 
dynamic that defines them beyond their intentions and their myths.

Correlatively, contrary to the relativist sociologists, the radical 
critique o f the sciences is hardly preoccupied with following the details of scientific 
controversies or using the “principle of symmetry” between winners and losers. What­
ever theses they confront, the moment they fall under “technoscience” (or “male” 
science), knowing who will win (and how) matters little. In any case, the victory will 
only sanction a new advance for a purely operative and dominating rationality, which 
makes truth coincide with the sole criterion of “it works,” to the detriment o f culture, 
fts values, its significations. This has very concrete consequences for those who, today, 
in the name of progress or rationality, insist on the necessity of this or that program 
o f research. In particular, they are not concerned, when sitting on “bioethics” com­
mittees, for example, with disreputable antiestablishmentarians, who are persuaded 
a priori that scientists’ arguments are in fact relative to the scientists’ interests, but 
with the protagonists who accept, in principle, their status as representatives of an 
“operative logic,” and argue about the possible bounds to set to this logic.

The great difference between the relativi'st^jescription o f scien­
tific practices and the raclicaX eritique of science thus comes down to a contrast that 
can be taken as a first approach to the singularity o f the sciences. The argument ac­
cording to which scientific progress serves the ends of humanity can be used by sci­
entists if the case arises, but this argument does not seem to convey the intrinsic 
meaning they give to their activity. The argument according to which science is a 
critical and lucid activity is used in certain circumstances, when it is a matter of 
showing how different it is from astrology or parapsychology, for example, but it 
can also be abandoned in favor o f the representation o f a fruitful somnambulist. In 
contrast, the argument according to which the knowledges produced by the sciences 
are not relative to situations of social relations of force, and can take advantage of a
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^^^jeged_rgi^OTiwith regard to the phenomena they are dealing with, seems to be 
crucial. If this relation^notrieutral, if it is reducible to the calculable and the con­
trollable, so be it. But to say that it is arbitrary, that it is the simple product of an 
“understanding” [entente] between scientists and demonstrates nothing more than a 
human convention — this is what is intolerable. If the sciences are full of impurities, 
and embedded in situations where the effects of fashion and social or economic inter­
ests have played a role, so be it. But to deny any distinction between “true science,” 
ideally autonomous in relation to “nonscientific” interests, and the gaps [ earns], fore­
seeable and regrettable, in relation to this ideal — this is what arouses the most scan­
dalized protests.

The specific problem o f the relativist sociological approach to 
the sciences is thus that it seems to have to confront head-on the conception that 
scientists themselves harbor of science. Certainly this could be a claim to glory. 
Whereas the radical critique o f scientific rationality can, if the case arises, stabilize 
what it is aiming at in the conviction — or myth — of its formidable yet honorable 
destiny, here we would finally have the instruments o f a veritable contestation of 
the power of the sciences. But are we so sure of the pertinence of these instruments? 
Do we really want scientists to be willing to bring together strategies that are indif­
ferent to the “truth,” and to be solely interested in allying themselves with the powers 
that can help them make the difference(̂ aire la differenceJ? In return, do we truly 
want these powers to be able to require scientists to stop splitting hairs and to align 
themselves with the demands of normalization, interest, or profitability?9 In whose 
name can the claim to autonomy be ridiculed?

We can comprehend, as if  it were a “cry,” the protest o f scientists 
against the sociologists’ approach, as if it were at once the expression of a wound, a 
revolt, and a disquietude.

^ w o u n clybecause they well “know” that their activity is only a 
social activity “like the others,” that it is exposed to risks, demands, and passions 
without which it would only be a bureaucracy of numbers or an obsessive construc­
tion of metrological networks. They would be the first to recogiii7,e_that iti.s “also” 
all that, but they know that it is not “only” that.

A revo lt, because they are betrayed by those who have at their 
disposal infinitely more “words,” references, and argumentative capacities — that’s 
their job — to takejhe sciences to task. As long as these “gossips” were using their 
resources to construct a privileged image of science, the situation was balanced. 
Scientists could even criticize the all-too-rational image given to their particular
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science — as Einstein did not hesitate to do. But if, as happens today, those people 
whose job it is to speak of science turn their argumentative resources “against” the 
scientists, they are taking advantage, in a revolting manner, of the powers of rhetoric 
against the reality— mute and probative — of science.

• Disquieting) finally, because the rhetorical resources of the dis­
course on science are one of the resources of science, as much with regard to its inter­
nal controversies as to the negotiations between disciplines and frontiers. Recent para­
digms, but also, for more than a century, the epistemological distinction between 
“pure” and “applied” sciences, are among the arguments that allow one to resist, to 
plea, to protect oneself, to attract interest, to ask for help. If these arguments are 
deciphered as a strategic resource and not as an epistemologically grounded expres­
sion of scientific reality, they will no doubt become unusable. If scientific knowledge 
is henceforth reputed to no longer be any more disinterested than other knowledges, 
if it is valid only through the allies it is capable of recruiting, how can minority sci­
entists plead their case?

There is thus a great difference between the respective positions 
of philosophers and scientists I outlined at the beginning of this chapter. Thc^hilosTP? 
phefs ̂ yere requiring the sciences, which they do not practice, to be such that they 
justify the practice of the philosopher of the sciences. They were demanding that 
the sciences illustrate or imply a definition of scientific rationality, which .it would 
be the philosophers’ task to disengage^and which would giye them thc power to 
know, better than the scientists themselves, what defines scientists as such. One of 
the risks of the philosopher’s job is to be disappointed by what one was hoping to be 
able to assign the role of the ground \fondement]. After the protests and indignations 
can come the time for the invention of new questions, perhaps more pertinent, per­
haps capable of transforming, for better or worse, the disappointment into a problem.

Scientists, by contrast, do not have this liberty. It is they who 
are being described, it is their activity one is attempting to characterize, and ever 
since the modern sciences have been imposed as a reference in the landscape of our 
practices and our knowledges, they have never ceased to be described and character­
ized in this manner. Most of the time, certainly, description and characterization have 
been strategic resources for them, but that is not enough to justify, like the return 
of a well-deserved stick, a description that scandalizes them, that seems to them to 
deny the truth of their engagement and their passion. And the good intentions of 
those who intend to “demythify” science are not enough either. Can they guarantee 
that other protagonists will not be interested in taking them literally, that is, in using 
their theses in order to put science a little more in the service of their own interests?
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T h e  L e ib n iz ia n  C o n s tra in t
No statement, if  it is held in the name of truth, or good sense, or the will not to let 
oneself count on it, is able to control the consequences of its enunciation. This, in any 
case, is the principle to which I wanted to subject my interpretation of the sciences. 
More precisely, the latter would have to respond to the “Leibnizian constraint” ac- 
cording to which philosophy should not have as its ideal the “reversal of established 
sentiments.”! 0

Few philosophical statements have been as badly viewed as this 
one. Even Gilles Deleuze has spoken in this regard of Leibniz’s “shameful declara­
tion.” And yet it is easy to “speak the truth” against established sentiments, and 
then to be proud of the effects of hatred, ressentiment, and panicked rigidity one 
has aroused as so many proofs that one has “reached the beast” — even at the price 
of persecution, since the martyr and the truth are good bedfellows. Leibniz, the 
diplomat who desperately sought to create conditions for peace between religions, 
knew this well, living in a Europe bending under the legacy o f so many martyrs. If 
his aim was to “respect” established sentiments, it seems to me, it was much as a 
mathematician “respects” the constraints that give meaning and interest to his prob­
lem. And this constraint— not to clash with, not to reverse established sentiments — 
does not mean not to clash with anyone, to make everyone agree. IIow could Leib­
niz not have known that the way he used references to the Western tradition was 
going to clash with all those who made use o f “established sentiments” to maintain 
and stabilize hateful mobilizations? The problem designated b j  the Leibnizian con-\ 
straint ties together truth and becoming, and assigns to the statement o f what one 
believes to be true the responsibility not to hinder becoming: not to collide with es­
tablished sentiments, so as to try to open them to what their established identity led 
them to refuse, combat, misunderstand.

We should not be overly hasty in identifying this project with a 
naive optimism. It is more a question of a technical optimism, expressing the tech­
nical know-how of the diplomat with regard to the crimes entailed by the heroism 
of truth. If nature makes no leaps, nothing, as Samuel Butler noted, is more fearsome 
than humans who believe they have made one, converts who, ferociously or devot- 
edly, turn against those who remain in the illusion from which they have just extracted 
themselves.11

Today, we no longer kill or die to defend scientific objectivity or 
the right to put it on trial. But the words we use have the power to clash with others, 
to scandalize, to provoke hateful misunderstandings. In this book, I will dare to asso- 
ciate scientific reason and politics. I know I run the risk o f offending those for whom
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nothing is more important existentially, intellectually, and politically than to main­
tain a difference between the two. But in the name of this established and eminently 
respectable sentiment, must we conserve the categories that, each and every day, give 
proof of their own vulnerability? “In the name of science,” “in the name of scien­
tific objectivity,” we see definitions and redefinitions of problems being constructed 
that implicate human history. Is it not necessary to invent words that would permit 
this reference to be rendered discussable, to make science political?

The challenge of this book is thus to try to articulate what we 
understand by science and what we understand lay politics, without clashing with, 
not all “sentiments,” but what I will call, following Leibniz, the established sentiments, 
those that provide a point o f reference, that cannot be threatened without leading 
to panicked rigidity, indignation, or misunderstanding. To do this, I will try to put 

Jto work what I will call, following Bruno Latour, to  whom this book is dedicated, a 
“principle of irreduiltiQD,-” T his principle constitutes both a “putting on guard” and 
and a demand whose target is the set of theses that lend themselves to a slight mod­
ification, and indeed, that implicitly call for one: the passage from “this is that” to 
“this is not that” or “is only that.” To speak of science in a political register, for ex­
ample, would become “science is only politics,” an enterprise in which power is at 
stake, protected by an illusory ideology, managing to impose its particular beliefs as 
universal truths. On the contrary, to protest that science transcends political divisions 
would be to implicitly identify the political register with the arbitrary, tumultuous, 
and irrational waves of human controversies that lick the feet of the scientific fortress, 
and in some cases, that take elements born in innocence and put them to perverse, 
harmful, or irresponsible uses. Each o f these theses either asserts a reductibility _or 
denies the possibility of a reduction in the name o f a transcendence, which implies 
that the person who is speaking knows what he is talking about, in other words, that 
he is himself in the position of a judge. He knows, in this case, what “science” and 
“politics” are, and gives or refuses to one of these terms the power to explain the 
other. The principle of irreduction prescribes a retreat from this claimJ:o know and 
to judge. For what if what we today call “politics” was marked by the tendency to 
exclude science from itself, so that what we call the “sciences” had to present them­
selves as “apolitical”? W hat are these “words” — objectivity, reality, rationality, truth, 
progress — if they are not taken as shams dissimulating one human enterprise “like 
any another,” nor as guarantees o f an essential difference?

Irreduction thus signifies a certain distrust of all the “words” 
that lead quasi-automatically to the temptation to explain by reducing, or to construct 
a difference between two terms that reduces them to a relation of irreducible oppo-
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sition. In other words — and here again I am appealing to the demand posed by Latour 
in We Have Never Been Modern — it is a matter o f learning to use words that do not 
bestow, as if it were their vocation, the power to unveil (the truth behind appear- 
ances) or_^ _ dgjtSUUce_ (the appearances that veil the truth). We must be clear that 
this does not mean we will reach a world where everyone would be beautiful and 
kind. I hope to make myself hated, but I would like to try not to be hated by thosen 
whom I have no desire to offend — that is, all those who submit to the mobilizing]! 
power o f words that recruits them into antagonistic camps, without for all that hay- n 
ing an active stake in the maintenance of this antagonism. !\

The stakes in an approach to science that respects the “Leibniz­
ian constraint” can also be stated in terms of the mode of laughter that should be 
“relearned” with regard to science. There was a time, not so long ago, when science 
was discussed in the salons. During this time, Denis Diderot imagined the mathe­
matician d’Alembert transported by a dream in which he experienced himself as 
matter, and Dr. Bordeu speaking to Mile de Lespinasse of “varied and regular at­
tempts” to create, possibly, a race o f “foot-goats,” intelligent, indefatigable, and 
fas t.. .who would make excellent servants.12 W hat philosopher would today dare 
the fiction o f a mathematician known to be transported by a delirious dream, and 
who would dare to laugh at the things discussed and regulated by jurists, moralists, 
theologians, and doctors on what are called “ethics committees”? And yet I have no 
desire to be mobilized in a denunciative cohort before having learned to laugh^ before: 
having learned how not to let myself be redefined as the member of a group with a 
minority vocation, which itself also seeks to impose its “values,” its “imperatives,” 
its “vision of the world.” I do not want to have a seat on an “ethical commission”
next to a theologian, a psychoanalyst, a philosopher specializing in technoscience, 
and a doctor who is a mandarin scientist and moralist. I want to be able — and to incite 
people other than myself to be able — to intervene in this history without arousing a 
past in which other moral majorities were dominant.

The king is not naked: more or less everywhere, there are proce­
dures, experts, and bureaucracies functioning that are authorized by science. They 
will not disappear, as if by a miracle, if we recover the taste that was cultivated in 
the eighteenth-century salons: the taste to be interested in science and technology, 
which also means, since the two are indissociable, the freedom to laugh at them. 
And yet to relearn how to laugh is never insignificant. How much time and energy 
is lost today by those who have reason to struggle, to charge at the red rags being 
waved under their noses with the names of “scientific rationality” or “objectivity”? 
The laughter of someone who has to be impressed always complicates the life of
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power. It is always power that is dissimulated behind objectivity or rationality when 
the latter becomes the argument of authority.

But above all it is the quality of the laughter that interests me. I 
do not want a mocking laughter, or a laughter of derision, an irony that always and 
without risk recognizes the same thing beyond the differences. I would like to make 
possible the laughter of humor, which comprehends and appreciates without wait­
ing for salvation, and can refuse without letting itself terrorize. I would like to make 
possible a laughter that does not exist at the expense of scientists, but one that could, 
ideally, be shared with them.

Briefly outlined, this is the problematic landscape within which 
this book is inscribed. I claim neither to demonstrate, with many references, nor to 
describe in an objective, complete, exhaustive manner. I will often proceed via case 
studies, but here these cases have the status o f “figure cases” [cas de figure], as one 
says in mathematics: they are not there to prove, but to explore the possibilities of 
using the political register to describe the sciences, without excluding myself from 
this register, that is to say, in the knowledge that the “sentiment of truth" is by no 
means an excuse to not take into account the consequences o f what one believes to 
be true.



Wonscience

In th e  N a m e  o f  Science
i n  t h e  Science Question in Feminism, Sandra Harding opposes the “empiricist” cri­
tique of the sciences to the “radical” critique, a perspective that should be able to set 
us on the path of laughter: “Can it be that feminism and similarly estranged [mino- 
ritaire] inquiries are the true heirs o f the creation of Copernicus, Galileo, and New­
ton? And that this is true even as feminism and other movements of the alienated 
undermine the epistemology that Hume, Locke, Descartes, and Kant developed to 
justify to their cultures the new kinds of knowledge that modern science produces?”1 

W ith “Hume, Locke, Descartes, Kant,” and so many others, we 
are dealing with those theoreticians of knowledge that epistemology traditionally 
takes as its starting point. W ith them, scientific practice tries to express its “objec­
tive” practice, in principle generalizable to every field of positive knowledge: “the 
same scientist” could extend “the same type of objectivity” to whatever he directs 
his attention toward. Against the “methodological and ontological continuum” that 
takes theoretico-experimental practices as its model, Sandra Harding invokes another 
continuum, that of the ethical, political, and historical lucidity required of scientists 
by the science they practice: “A maximally objective science, natural or social, will 
be one that includes a self-conscious and critical examination of the relationship be­
tween the social experience of its creators and the kinds of cognitive structures favored



in its inquiry.”2 From this perspective, the experimental sciences no longer represent 
the entirety of the scientific field. The “cognitive structures” it privileges in fact cor­
respond to a very specific “social experience,” that of the laboratory, and on this 
point the two are so interdependent, as we will see, that the inclusion of a “conscious 
and critical” examination of their relation is more difficult here than anywhere else. 
This is why Harding can see herself as a descendant of Copernicus, Galileo, and 
Newton, while refusing to take them as models, insisting that their true heirs are 
those (such as feminists and other minoritarian movements) who refuse to extend 
“outside the laboratory,” in the name of science, the norms of objectivity to which 
the laboratory gives meaning.

“Hume, Locke, Descartes, Kant” obviously do not explain any­
thing in themselves. The image, which they ground in philosophical terms, o f an 
objective scientific procedure, addressing itself to a world in principle subjected to 
its requirements, would have no pertinence had it not encountered a large number 
of protagonists with little interest in philosophy but a very great interest in the bene­
fits o f the label of “scientificity,” which procures a resemblance to this image. Whether 
the latter refers to God or the theory of knowledge, to epistemology or transcenden­
tal philosophy, to operative reasons or the constitutive conditions of scientific prog­
ress, it is the consequence that counts: the scientist is transformed into the accred­
ited representative of a procedure, in relation to which every form o f resistance 
could be said to be obscurantist or irrational.

The interest of scientists explains nothing in itself, however, as 
long as it is isolated from other interests that are also focused on the making available 
of the world, that is to say, on the disqualification of everything that seems to pose 
an obstacle to them. We will return to this problem. Let us first of all pause at the 
problem posed by the coexistence, within contemporary science, of the practices 
that Harding’s criteria allow us to differentiate, even though they all lay claim to 
the same model of objectivity: creative experimental practices (I am thinking of the 
deciphering o f the genetic code in the 1960s), practices centered on the power o f an 
Instrument (such as those focused on the brain, for which the development of ever 

I more sophisticated instrumental technologies allows us to accumulate data we will 
| one day understand), and practices that straightforwardly mime experimentation, 
| with the systematic production of beings constrained to “obey” the apparatus that 
> will allow them to be quantified (such as the all-too-famous rats and pigeons of the 
| experimental psychology laboratories). “In the name of science,” innumerable ani- 
i mals have been vivisected, decerebrated, and tortured in order to produce “objec­
tive” data. “In the name of science,” Stanley Milgram has taken on the responsibility
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of “repeating” an experiment already realized by human history, and has shown that 
torturers could be fabricated “in the name of science” just as others have done so 
“in the name of the state” or “in the name of the good of the human species.”

Obviously, I will have to define what I mean by “creative experi­
mental practices.” But I can already characterize the slippage of meaning affecting 
the term scientific “objectivity ” in the different cases cited. Already, the accumulation 
of sophisticated instrumental data requires a specific social experiment, one that is 
not capable of creating itself for this experiment is constructed on the belief in a model 
of unique progress: all science would begin in an empirical manner; then, through 
“maturation,” it would acquire the mode of production proper to its forebears. The 
epistemological image guarantees, here, that one day intelligibility will give birth to 
data; a paradigm or a theory will come along to recompense the empirical effort. 
W hen the data itself is relative to an apparatus that unilaterally “creates” the possi­
bility to subject anything and anyone at all to quantitative measurements, the very 
meaning of the operation presupposes another definition, which is that o f science: 
what it permits, what it forbids, what it authorizes to mutilate. Finally, when “in the 
name o f science” an experimenter reproduces the conditions under which humans 
have obeyed the orders that have created executioners, he or she demonstrates the 
existence of a social experiment in which, in the name of science, the different signi­
fications of the terms to obey and to be submitted to can be confused. “In the name of 
science,” Milgram’s subjects obeyed the orders that turned them into torturers. “In 
the name of science,” Milgram submitted them to an apparatus that put himself in 
the position o f Himmler or Eichmann.

Last figure case [cas de figure]-, the one in which cognitive struc­
tures privileged by scientists, far from being reflected in a conscious or critical man­
ner, claim to impose an “each” on everyone, that is to say, where the public, defined 
as “nonscientific,” is called on to make common cause with the interests of scientific 
rationality. This is the case, for example, in the conflict that opposes official, so-called 
scientific, medicine to the “soft” or parallel medicines.

It is not by chance that medicine is one of those places where 
the loop closes back on itself, where the public is exhorted to adhere to the values 
of science. As opposed to other so-called scientific practices, medicine is supposed 
to have been pursuing the “same” aim — healing— since the beginning of time, and 
the question of knowing who has the right to practice medicine is itself more ancient 
than the reference to science. The conflict between “licensed” doctors and those 
denounced as charlatans, which is indissociable from the “social experiment” of medi­
cine, was not created “in the name of science,” but the reference to science has given
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it a new turn. The stakes of this reference, on a terrain that has always immediately 
associated practitioners and public — since the target of the denunciation of charla­
tans has always been the “fooled public” — are all the more interesting insofar as no 
one, here, would be tempted to “reiativize” the difference between doctors o f the 
seventeenth century, for example, and those we go and see today. “Scientific medicine” 
has effectively hollowed out a difference, whose meaning we can evaluate.

At what point does the reference to science transform the conflict 
between “doctors” and “charlatans”? I will here put forward the hypothesis, that 
what allows medicine to lay claim to the title of science is not this or that jrieiJical 
innovation, but rather the way it diagnosed the power of the charlatan and explained 
the reasons to disqualify his power. According to this hypothesis, “scientific medicine” 

J would begin when doctors “discover” that not all cures are equally valid. A cure as 
such proves nothing; a popular cure-all or a few magnetic passes can have an effect, 
but they do not qualify as a cause.3 The charlatan is thereby disqualified as someone 
who takes this effect as a proof.

This definition of the difference between “rational” medicine 
and charlatanism is important. It has given rise to a set of practices for testing med­
ications that is grounded on a comparison with “placebo effects.” However, it has 
had the particularity of transforming a singular feature of the living body— namely, 
its ability to be healed for “bad reasons” — into an obstacle. It implies that scientific 
medical practice, far from staging the singularity o f what medicine deals with (in 
order to comprehend it), tries to understand how the sick body could, despite every­
thing, assess the difference between the “true remedy” and the “fictive remedy.” It 
therefore takes as a parasitical and annoying effect something that distinguishes a 
living body from an experimental system, namely, the singularity of making a fiction 
“true,” that is to say, efficacious. “In the name o f science,” identified with the experi­
mental model, the “cognitive structures” privileged by medical inquiry, whether 
with regard to research or the formation of therapists, are then determined by the 
“social experiment” of a practice defining itself against the charlatans, that is to say, 
also against the power (to which charlatans testify) that fiction seems to have over 
the body.

When scientific medicine asks the public to share its values, it is 
asking the public to resist the temptation to be cured “for bad reasons,” and in par­
ticular to learn how to tell the difference between nonreproducible cures, which de­
pend on persons and circumstances, and cures produced by proven means, which 
are active and efficacious fo r anyone at all, at least statistically. But why would ill 
people, who are interested only in their own cure, accept this distinction? They are



2 4 , 5

not “anyone at all,” anonymous members of a statistical sample. W hat does it mat­
ter to them if the cure, or the change for the better, of which they will be the possible 
beneficiary, constitutes neither a proof nor an illustration o f the efficacity of the 
treatment to which they have submitted themselves?

The living body, sensitive to hypnotizers, charlatans, and other 
placebo effects, is an obstacle to the experimental method, which requires the cre­
ation of bodies capable of bearing witness to the difference between “true causes” and 
anecdotal appearances. Medicine, which derives its legitimacy from the theoretico- 
experimental model, tends to see this obstacle as something that “still” resists it, but 
that will one day be subjugated. The effective functioning of medicine, defined by a 
network of administrative, managerial, industrial, and professional constraints, system­
atically privileges heavy technical and pharmaceutical investment, the alleged vector 
of the future on which the obstacle will be subjugated. The doctor, who does not 
want to resemble a charlatan, experiences the thaumaturgical dimension of his ac­
tivity with uneasiness. The patient, accused o f irrationality, enjoined to be cured for 
“good” reasons, hesitates. W here is the “objectivity” in this entanglement o f prob­
lems, interests, constraints, fears, and images? The argument “in the name of science” 
is found everywhere, but its meaning is continually changing.

B re a k  o r  D e m a rc a t io n ?
The definition of “science” is never neutral, for from the beginning of modern sci­
ence, the title of science has conferred certain rights and duties on those who call 
themselves “scientific.” Every definition excludes and includes, justifies or puts in 
question, creates or prohibits a model. From this viewpoint, strategies that seek defi­
nitions through a break or through the search for a criterion of demarcation distin­
guish themselves in a completely interesting manner. A “break” proceeds by establish­
ing a contrast between the “before” and the “after,” which disqualifies the “before.” 
The quest for a criterion o f demarcation seeks to qualify the legitimate claimants to 
the title of science in a positive manner.

The term epistemological break comes from Gaston Bachelard, but 
its extraordinary influence in French epistemoTogy appears to be linked less to the 
specific content Bachelard constructed for it through examples drawn from physics 
or chemistry than to the strategic function it played in domains he himself did not 
tackle. Having become a “cut,” it allowed Louis Althusser to sanction the scientific 
character of Marxist theory. Today it still permits one to posit the institution of 
“Freudian rationality” as a point of no return, whatever vulgar problems may still 
be posed by the cure.4 From this strategic viewpoint, it is possible to affirm (cum

S c i e n c e  a n d  N o n s c i e n c e



grano salis, given the intentions and distinction o f the authors) that the definition of 
science in terms of its break with what preceded it has entered into the field o f the 
“positivist” definitions of science.

Where, in this perspective, can we recognize a positive defini­
tion of science? In that it proceeds above all through a disqualification of the “non­
science” that it succeeds. For Gaston Bachelard, this disqualification is associated 
with the notion of “opinion,” which “thinks badly,” “does not think,” “translates the 
needs of understanding.”5 Thus science is always constituted “against” the obstacle 
constituted by opinion, an obstacle Bachelard defined as a quasi-anthropological 
given. This struggle of science against opinion becomes, in its most lyrical moments, 
the confrontation between the “interests of life” (to which opinion is subordinated) 
and the “interests of the mind” (the vectors o f science). In this sense, Bachelard is 
closer to the “great positivism” associated with Auguste Comte than to the episte­
mological positivism associated with the Vienna Circle. For the “Viennese,” such as 
Moritz Schlick, Philip Frank, or Rudolf Carnap, the distinction between “science” 
and “nonscience” does not have the fascinating allure of a creative revolt o f the 
mind against the subjection of life. Rather, it advocates a purification, an elimination 
of any proposition that lacks empirical content, which implies, first and foremost, 
the elimination o f any “metaphysical” proposition that cannot be deduced from the 
facts by a legitimate logical procedure.

My “definition” of positivism thus incorporates thoughts that 
are not only heterogeneous, but explicitly opposed with regard to their objectives. 
Whereas the theoreticians of the Vienna Circle were seeking a definition of science 
that was also a promise of the unification of the sciences, all subjected to criteria 
that are valid independent of their field o f application, Gaston Bachelard celebrates 
the conceptual mutations associated with the work of “geniuses,” who are both inven­
tors and illustrations of the difference between science and opinion. However, the 
common point that my definition makes explicit— the disqualification of what is 
not recognized as scientific — has the merit of bringing to light not only the truth 
of authors, but the strategic resources they offer to those for whom the title of science 
is at stake. From this point of view, the “break,” whether it is of the order of a purifi­
cation or a mutation, creates a radical asymmetry that deprives what “science” con­
stitutes itself against o f any possibility of contesting its legitimacy or pertinence.6

This asymmetry, which characterizes what I am calling positivism, 
is what permits me to suggest that the difference between this way of characterizing 
the sciences and their denunciation as “technoscience” is not very great. Above all, 
it is subject to an inversion. W hat positivism disqualifies can also be described as
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the object of an irremediable loss, the victim of a destruction o f signification and 
value. Another typical trait of this asymmetry is that the characterization of “non­
science” is much more clear and more assured than that of “science.” Bachelard 
emphasizes the fact that the “historical” history o f the sciences is permeated by 
opinion, or, in Althusser’s terms, by ideology. The problem is that the image of a 
“slowed-down and hesitant” history, ceaselessly delayed by the “effective pressure 
of popular science that realizes.. .  all errors,”7 presupposes a morality that the history 
of the sciences does not manifest, namely, the separable, because not fecund, charac­
ter of the error or ideology, which would then denounce themselves. If we think 
that, by definition, an “ideological claim” cannot make history in the properly scien­
tific sense, we will quickly come to the point o f having to slice off entire portions of 
science that are perfectly recognized today.8

The fact that the denunciation of nonscience, as opinion, is more 
assured in Bachelard than the definition of science has very serious consequences. 
The disqualification of opinion forbids us from opposing to the definition a science 
that gives its “object” anything to which this object, thus defined, gives no meaning, 
or which it denies. For then it is “opinion,” which is interested in what the object 
denies, that would be made to bear witness against science. At the limit, this denial, 
in itself, can “prove science”: science can demonstrate that it has made a break by 
daring to neglect what everyone was interested in “beforehand.” The more the work 
of mourning for the required past appears tedious and crippling, the more efficacious 
the theme of the break becomes.

W hat is interesting about the demarcationist tradition, whose ; 
origin is associated with the name of Karl Popper, is that it takes as its point of de- ; 
parturejihe critique of positivism (in its logical form developed in Vienna). It does 
so on two points. On the one hand, Popper does not accept the assimilation of non- ; 
scientific propositions to propositions devoid o f meaning. For him, “metaphysical” 
questions do not belong to a disqualified past, but express a search for meaning for 
which the sciences can provide no substitute. On the other hand, the Viennese defini­
tion o f scientific propositions is too large. It grants the title of science to claimants 
that Popper deems to be illegitimate. For Popper, these claimants were first and * 1 
foremost Marxism and psychoanalysis. But for some contemporary epistemologists, 
such as Alan Chalmers, they can be found in a proliferating population of academic 
undertakings, from the sciences of communication to administrative sciences, from 
economics to the pedagogical sciences, which seek in facts, measurements, logic, 
and statistical correlations the guarantee that they are indeed sciences.9 It is from 
this perspective that I will here interest myself in the demarcationist tradition. I will
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not linger over Popper’s “political” theses on the “open society” or his opinions 
concerning the social sciences. I will focus on the imperative he first puts forward 
in The Logic of Scientific Discovery (1934): we must clarify the difference between 
“Einstein” and an illegitimate candidate to the title of science.

The fact that Popper takes Einstein as a “scientific type” does 
not only stem from the renown of relativity, which impassioned the young philoso­
pher. Einstein also expresses the failure of Viennese positivism. The latter had ac­
corded itself two tutelary figures, Ernst Mach and Albert Einstein. Einstein, through 
his elimination of absolute space and time, seemed to confirm Mach’s theses concern­
ing the necessity of purifying science of all metaphysical presuppositions. During 
the 1920s, however, Einstein broke the alliance that had been imposed on him. He 
called Mach a “deplorable philosopher,” denying any influence, in the fecund sense 
of this term: Mach’s philosophy is good only for “killing vermin.” And he confessed 
to a truly metaphysical motive: the passionate search for a true access to reality.10 
Einstein, who will always be the “true scientist” for Popper, thus explicitly put the 
positivist reading o f science in question.

Thus, for me, what is interesting about the search for a criterion 
of demarcation between science and nonscience boils down to its attempt to provide 
a “positive” definition of “true” science. As we shall see, the fact that this attempt 
might end in failure does not point to the impertinence o f the question, which is es­
sential for resisting what is advanced “in the name of science,” but to the problem 
of finding the means o f putting it to work. In this sense, this failure — as opposed to 
strategies that disqualify what a science, in order to impose itself, has already van­
quished— will itself be instructive.

P o p p e r 's  Q u e s tio n
All too often, what is retained from The Logic of Scientific Discovery is Popper’s “falsi- 
ficationist” position: whereas no accumulation of facts, however large, is enough to 
confirm a universal proposition, a single fact is enough to refute (falsify) such a 
proposition. His adversaries have attributed to him an ambition to establish a method­
ology for the sciences grounded in this position. Moreover, his student Imre Lakatos 
has suggested that we distinguish between “three” Poppers: Popper,,, the “dogmatic” 
or “naturalist” falsificationist, who would have had this ambition but never wrote a 
single line; Popper,, the “naive” falsificationist” of 1920; and Popper2, the “sophis­
ticated” falsificationist, which the true Popper had never really been, but which he, 
Lakatos, had need of in order to arrive at his own solution.11
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The “triple Popper,” the result of Lakatos’s rational reconstruc­
tion, is not a sign of the complexity of Popper’s thought, which has always been per­
fectly explicit. Rather, it signals a tension, characteristic of this position, with regard 
to the scope and power o f the sought-after “criterion of demarcation.” Certainly, it 
must make clear a difference, but does it have to guarantee the possibility that the 
entirety of science will respect this difference? If this were the case, the definition 
of the difference between science and nonscience could engender a “methodologi­
cal” definition o f the productive procedure of science. This is the position attrib­
uted to Popper0, and it leads to a variant of positivism, because any procedure infring­
ing on the criterion would thereby find itself disqualified. But if this is not the case, 
then what does the possibility for a field of research to become “scientific” depend 
on? The position philosophers take in relation to the sciences depends on this equiv­
ocality. Should they abandon any claim to judge or produce norms, which would al­
low them to tell the scientist “you should have . . . , ” so as to ally themselves with 
“art critics,” who know that they do not have to give lessons to artists but devote 
themselves to commentary, for nonartists, on the singularity of the artistic work?

Popper always adopted a position rather close to that of the “art 
critic,” for above all he “loved” science as Einstein symbolized it for him. The invari­
ant of his career was always: whatever the criterion, it must allow us to understand 
why Einstein is a scientist and why the Marxists and psychoanalysts are not. His 
students sought to construct norms that could, if not explain science, at least demon­
strate that scientists must subject themselves to certain constraints that would per­
mit their rationality to be verified. By everyone’s account, the starting point of the 
tradition, The Logic of Scientific Discovery, published in 1934, is resolutely “antinatu­
ralist”: science does not adhere to a “natural” definition of rationality. Popper, after 
establishing the logical difference between confirmation and refutation, in effect 
shows that, once one distances oneself from the logical universe in which propositions 
are defined in a univocal manner, this difference is insufficient. Logic will never be 
sufficient to impose the conclusion that a proposition has been refuted by an obser­
vation— something that Pierre Duhem had already explained in 1906 in The Aim 
and Structure of Physical Theory.12 In effect, no observation can be stated without 
having recourse to a language that confers a signification on it and that permits its 
confrontation with the theory— today we say that every fact is “impregnated” with 
theory. Scientists are thus perfectly free to annul a possible contradiction between 
observation and theory. They can redefine the theoretical terms, or else introduce 
new conditions o f application of either the theory or the instrument producing the
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annoying “fact.” In Popper’s vocabulary, they can “immunize their theory” thanks 
to a “conventionalist stratagem.” In itself, this phrase expresses Popper’s judgment 
against the “conventionalist” interpretation of science associated with Henri Poincare, 
Einstein’s adversary. If all our scientific definitions were only conventions, which 
could therefore be modified at will, Einstein would never have been able to triumph 
over Lorentz’s rival interpretation, which Poincare supported. Consequently, the de­
marcation insists on a refusal of the freedom that logic leaves to the scientist: truly 
scientific people are those who know how to renounce the free redefinition of “basic 
statements” (which permit the statement of observation) and accept the need to de­
liberately expose their theory to the test of the thus-stabilized facts.

The asymmetry between confirmation and falsification thus en­
genders no logical rule. Rather, for Popper, it has the status o f an occasion for an ethic. 
Scientists are scientific because they exploit this asymmetry— something logic does 
not constrain them to do, but which they can decide to do. This decision finds its 
meaning in the “aim” of science: the production of the new, new experiments, new 
arguments, new theories. Those who, like Marxists or psychoanalysts, profit from 
the relation o f force that will always allow them to interpret the facts in a way that 
leaves their theory intact, according to Popper, will be logically irreproachable, but 
they will never produce a new idea. Those who, like the Popperian Einstein, choose 
to expose themselves to refutation will take the only path open to the search for 
truth, which Popper thus associates with an aesthetic of risk and audacity. In relation 
to the “aim” o f science, our subjective convictions and our search for certainties are 
defined as venerated idols, as obstacles.

In 1934, then, there is no Popperian theory of science, but rather 
a characterization of the scientist that is, one could say, at once ethical, aesthetic, 
and ethological. The question is not “How can one be scientific?” but “How can 
scientists be recognized?” By what passions can they be distinguished? W hat engage­
ment, which nothing imposes on them rationally, gives value to their quest? W hat 
expectations characterize the way they address themselves to the facts? In short, 
what is their “practice” (in the sense in which this term unites what Kant meant to 
distinguish in the Critique of Pure Reason and the Critique of Practical Reason)}13 What 
brings the Popperian scientist into existence is not a truth it would be possible to 
possess, in return for a respect for certain rules, but rather the truth as an aim, au­
thenticated by a manner of relating to the world, exposing oneself to its challenges, ac- 

j cepting the possibility that it will disappoint our anticipations.
) There are many questions to be asked regarding this Popperian

characterization. The first, which was asked neither by Popper nor by the demarca-
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tionist tradition, is the question of knowing what this characterization is in fact 
aiming at: the scientist in general, or the specialist in the experimental sciences? 
For, as Alan Chalmers recognizes, for instance, the set of examples discussed by the 
demarcationist school is drawn from physics and chemistry, and Popper himself was 
interested in history and the social sciences primarily in order to criticize historicist, 
dialectical, and hermeneutic theories, among others, but he never found an equiva­
lent to “Einstein” in such fields.14 However, even with regard to sciences whose ex­
perimental nature is incontestable, we can ask what meaning the criterion of demar­
cation would have. Is it a “realist” criterion, which would claim to characterize the 
norms to which true scientists in fact conform themselves? Is this criterion enough 
to define the activity o f the scientist? Does it allow us to understand the history of 
the sciences we are tempted to recognize as “truly scientific”? This is the question 
pursued by Popper’s principal student, Imre Lakatos.

Popper himself came to recognize rather quickly that, if there is 
no fact that constitutes “progress,” then the fact that scientists manage to produce 
theories that resist falsification during a period of time, and to replace falsified theories 
by “better” theories that successfully foresee new effects, means that the practice of 
falsification would tend to make the history of science a rather disheartening ceme­
tery o f theories. The latter, as Popper has written, would certainly have managed to 
prove their scientific character by having themselves refuted, but the doleful repetition 
of this proof does not constitute a very exalting perspective. The heroism of scientists 
who accept the need to “expose” their theories certainly implies the acceptance of a 
risk, but not the resignation of permanent refutation. To be a “true” scientist, accord­
ing to Popper, one must belong to a field that gives scientists reason to hope that 
their theory will resist, a field in which the possibility of “progress” is seen as some­
thing acquired. But the analysis then becomes tautological. If the condition that allows 
scientists to conduct themselves in this manner is nothing other than progress, we 
cannot explain the “progressive” character of the sciences by the behavior of scien­
tists, by the possibility they have to learn and to produce the new. This is what we 
have to understand.

As we shall see, with regard to the sciences, Popper himself came 
to adopt a perspective that affirms this tautology in its most radical mode, and gave 
it a “cosmological” meaning. The singularity of the sciences in relation to the psy­
chological quest for certitudes and confirmations must not be explained by a psychol­
ogy of the scientist. Like the appearance of life out of material processes, its singular­
ity must be emphasized, and it is this singularity that explains the subjective difference 
between Einstein and the Marxist or the psychoanalyst. By contrast, the demarcation-
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ist school sought to construct a “better criterion” that could claim to describe in a 
normative manner the constraints to which scientific rationality, even in physics, is 
subjected “outside tautology.”

T h e  U n f in d a b le  C r ite r io n
The singularity o f the demarcationist tradition stemming from Popper can be located 
in the way it made use o f the history of the sciences, which was seen as a kind of a 
“testing ground” for the different criteria of demarcation that were proposed. Accord­
ing to Lakatos, whom I am here accepting as a guide, these criteria must allow for a 
rational reconstruction of this history that clearly establishes the difference between 
the anecdotal dimension and progress. Thus, a criterion that disqualifies a position 
we judge to be useful and necessary to scientific progress would not pass the test of 
history. And the first victim of this test was Popper’s “heroic falsification.”

What would have happened if Copernicus had been a heroic fal­
sificationist? A disaster, for he would have heroically abandoned his heliocentric po­
sition, which was refuted by the fact that the theory implied that Venus had phases 
like the Moon, something that astronomers had never observed. As Lakatos says, 
every theory “is born refuted." lo have a chance o f succeeding, it needs to be pro­
tected and cherished by its promoters. One might then try to define a “sophisticated 
falsificationism,” centered on the notion of progress. The judgments of scientists 
would henceforth have to be oriented around the possibility of confirming audacious 
conjectures, such as the heliocentric theory, or falsifying prudent conjectures, those 
derived from a knowledge that can be considered as acquired. The first consequence 
of this position is that the judgment of rationality must be made according to the 
references of the epoch, which defines audacity as much as acquired knowledge.

However, falsificationism, whether naive or sophisticated, remains 
centered on a typical “scene,” the confrontation between a theoretical position and 
an observation. This scene is directly inspired by a positivism of the logicist type, 
which reduces science to a double source o f knowledge: facts that are observable 
and particular, and a reasoning (whether of the inductive or falsificationist type) that 
constructs a general theoretical proposition from the facts. But, Lakatos protests, the 
history of the sciences manifests such scenes only through an artificial a posteriori 
reconstruction. The “crucial experiment,” in which the scientist deliberately exposes 
his or her theory to experimental proof, is probably the most rhetorical and artifi­
cial scene of history. More often than not, it is after the experiment, once it has succeeded, 
that it is put on stage as having been crucial; and it in fact constitutes the public and 
highly ritualized putting to death of a rival hypothesis.
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In other words, it is not enough to say that facts are “impregnated 
with theory” and thus can be reinterpreted at will. This way of presenting things 
tends to transform itself into a difficulty, an obstacle to the “primordial scene,” that 
of the confrontation between fact and theory, which is, according to Lakatos, the 
very material of the history of the sciences. Historically, an observable fact is not 
confcoiitgd with a proposition, which it verifies or refutes; it finds its meaning in a 
research program. "\
---- -----------  Like “sophisticated falsificationism,” which implies that “auda­
cious conjectures” can be verified, the notion o f the research program, we must em­
phasize, presupposes the sucgjess.Q£the„sciencesit characterizes. In effect, this notion 
expresses a differentiation that would have no meaning if  a theory were content to 
“survive” without creating the conviction that it indeed constitutes a path of privi­
leged access to the phenomena it concerns: the differentiation between the “hard 
core,” to which this privilege will be linked, and the “protective belt,” where there 
will be ceaseless negotiations between the significations relative to the “facts” and 
the statements with which the hard core is concerned.

In the dynamic viewpoint instituted by the research program, 
there is therefore no confrontation between a fact and the research program as such, 
for in itself the fact is never capable o f putting the core o f the program in question. 
The confrontation takes place only between theories that belong to the “belt,” theo­
ries that can be modified in numerous ways while still confirming the veracity of the 
core. Within a program, the mode o f negotiation thus emerges naturally from the 
“conventionalist strategems” that Popper denounced, immunizing the core from 
any refutation by the facts. Scientists do not have to “decide,” according to dogmatic, 
naive, or sophisticated criteria, whether or not there has been a refutation. Within 
their research program, they must “accommodate” the facts with this or that part of 
the protective belt in a way that reestablishes the coherence of the whole. But where, 
then, does the demarcation lie, that is, the difference between a truly scientific pro­
gram and “false science”? The decisive site, for Lakatos, lies in the evaluation of the 
mode o f transformation of the program in the long run: Is it progressive or degen­
erating? Scientists do not have to make an instantaneous decision, as in the scene of 
confrontation, but they must ask themselves if the modifications brought about in 
the protective belt o f their program have, in the course o f time, accrued for it a pre­
dictive power, have given it access to new types of facts, have been testable indepen­
dent of their function of accommodation — or if, on the contrary, the program is 
constantly weighed down by ad hoc accommodations, accommodations in which no 
other signification can be recognized other than that of having protected the hard

w
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core. If he concludes that his program is degenerating, the rational scientist, in a 
progressive phase, will abandon it for another program.

Lakatos thus preserves the necessity for a decision, and above all 
the definition of criteria that allow scientists to judge the decision they are making, 
in this case, whether or not to abandon a program. It is here, in fact, that the demar- 
cationist tradition recognizes its own: whoever states an imperative of decision 
states the possibility of evaluating “true” scientists by their lucidity, by the critical 
relation they maintain with their own activity. True scientists are not subjected to a 
norm, as is the case with Kuhn’s normal scientist; they subject themselves to a norm, 
thereby assuring that science escapes a sociopsychological description and is subjected 
to a theory o f rationality. In order to guarantee the possibility of judging, however, 
the norm must be explainable. And it is here that Lakatos’s research programs in 
turn encounter the test o f history. Just before his death, Lakatos himself wound up 
recognizing that the judgment o f the “man o f science” could only take place retro­
actively.15 It is we who now know that this or that program was degenerating. But 
in this case, it is history itself that gives philosophers the power to judge, to deter­
mine “at what point” it was rational to abandon this program for another. And this 
power, conferred by history, is in fact redundant, philosophers confirm the “losers” 
that they have indeed lost, but they have no proper resource for evaluating and 
judging the reason for which these losers hung on to their program; they can only 
say that history has not retained these reasons.

Lakatos’s conceptions encounter other difficulties, which I will 
not linger over here. They imply, notably, that the normal situation in science is the 
competition between rival research programs— which is what allows scientists to 
exercise their critical capacities. Here, the historical style o f Lakatos and his disciples 
comes into conflict with the style of Kuhn and his disciples, who emphasize the soli­
darity between the “crisis” that traverses a program and the invention o f an alterna­
tive program. But the most important point, which in my eyes marks the end of the 
demarcationist tradition, remains the impossibility of formulating in explicit terms 
a set of criteria that, while informed by the past, would be valid for the present. In 
other words, it does not provide an explanation o f the rationality at work in science, 
but rather of the history that gives the philosopher of science the power to judge, 
and this only to the degree that that history can be read, in physics as in chemistry, 

j through the mode of progress. The demarcationist tradition, far from explaining 
I the progress that recompenses “true" scienc e, winds up leading to a commentary on 
j the way the “true sciences” have progressed.
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One  H is to r ic a l  T r a d i t i o n  a m o n g  O th ers?
Reason: there are many possible readings of this word that haunts philosophy. We 
could justly say that one of the poorest readings is that of normative rationality: the 
search for a criterion to which anyone who wants to be a scientist must agree to 
subject himself or herself. But its importance lies in the fact that it was born out of 
the concern to demonstrate that science is indeed irreducible to the registers we are 
accustomed to use in deciphering human activities — that is, to demonstrate in an 
explicit manner what scientists themselves affirm about science.

The failure of this formulation, moreover, stems from this very 
concern. Its failure does not threaten thinkers who isolate, in scientific production, 
a moment or a work in which the labor o f “reason,” as they conceive it, has allowed 
itself to be apprehended. Such readings of science must be termed edifying to the 
degree that, just as the lives o f the saints illustrate the power of grace, the life o f the 
sciences or its concepts can illustrate an idea of reason. Philosophers attribute to 
themselves the right and duty to identify certain conceptual mutations in the sciences 
that they judge, rightly or wrongly, to be significant, and to construct a philosophical 
characterization o f reason on this basis. Against this undoubtedly exalting vision, I 
have the weakness of preferring a more vulnerable approach to history, one that will 
allow us — despite the power to judge that we have conferred on ourselves, the heirs 
of the judgments o f this history— to speak of “failure.”

Nonetheless, what are we to make of this failure? What are we 
to make of the impossibility o f formulating criteria that would validate science in a 
general manner, and thus grounding the possibility of a discourse on science that 
would differentiate science from what merely resembles it? Should we conclude, 
with Paul Feyerabend, a disenchanted disciple o f Popper, that any claim to define 
“the” difference is only propaganda?

In Against Method, (^eyeraijen^)clashed with established senti­
ments by comparing scientific activity with astrology, voodoo, and indeed the Mafia, 
and he paid a price for this strategy: those he was clashing with reduced the prob­
lem he posed to this scandalous comparison.16 But what was at stake in Feyera- 
bend’s “relativist” position was not the assimilation of Einstein to an astrologer or 
Galileo to a mafioso. He vvastryingtQ,sh.<)w that, in order to succeed in making his- ; 
tory, in making us accept what he proposes as “objective” knowledge, a scientist j 
cannot be content with what the philosopher thinks of as “objective.” The construc­
tion o f objectivity has nothing objective about it: it involves a singular but not ex­
emplary manner of relating to things and to others, like a mafioso activity.17 But
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this does not mean that it originates in the same type of engagement as does mafioso 
activity.

Feverabend’s thesis is thus not directed against scientific practice, 
but against assimiktingj^ecdvity to the product of an objective procedure.18 Despite 

i its apparent character as a truism, this assimilation is in fact an instrument of formi- 
fdable power. It makes objectivity the general destiny of our knowledges, the ideal at 
| which they must aim. Every practice of knowledge will be called on to differentiate 
.the things it tends to confuse if  it is not scientific: objective, scientific knowledge on 
the one hand, and projects, values, significations, and intentionality on the other.

In this sense, Feyerabend’s first target is positivism as I have de­
fined it, including its denunciative variant, insofar as the latter assimilates the advance 
of “technoscience” to a destiny determined by its inexorable identity, stronger than 
the (good) intentions o f scientists. Also included among his targets is the marvelously 
scientistic discourse held by so many theoreticians of human subjectivity who hand 
over to objective science everything that is not “the subject,” its rights, its values, its 
freedom, and so on. There is nothing neutral about this gesture: to render unto 
Caesar what is Caesar’s is also to claim for oneself everything that does not belong 
to him. The generalizable triumph of objectivity, recognized in principle, depends 
on the possibility o f setting oneself up as the representative o f subjectivity as such, 
which is then recognized as the other pole, indestructible and inalienable, of the human 
mode of existence.

It is against this distribution, in which brothers who are appar­
ently enemies are in fact thick as thieves, that Feyerabend writes: “Decisions con­
cerning the value and the use of science are not scientific decisions; they are what 
one might call ‘existential’ decisions; they are decisions to live, think, feel, behave in 

! a certain way.”19 In other words, objectivity, when it is produced, in no way permits 
one to designate subjectivity as its other pole, finally purified and free to define itself. 
Thus defined, the “subjective moment”20 is merely a “remainder,” the product of 
the forgetting of the “decision” that produced objectivity, and of its consequences 
for the way we “live, think, feel, and behave.”

Nonetheless, Feyerabend’s strategy, to the degree that it is rooted 
in a failure — that o f the formulation o f general criteria o f scientificity— has its 
weaknesses. It effectively destroys the relation o f belief in objectivity, but the thesis 
according to whicK"“tHere exist no ‘objective’ reasons for preferring science and 
Western rationalism to other traditions,”21 salubrious though it may be, is a rather 
abstract solution to the problem of the “great division” separating our societies, 
which have produced “science,” from all others. Certainly, to the question posed by
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Feyerabend with regard to nonscientific traditions — “Were they eliminated on ra­
tional grounds, by letting them compete with science in an impartial and controlled 
way, or was their disappearance the result of military (political, economic, etc.) pres­
sures?”22— it is difficult to respond otherwise than he does, but the alternative is no 
more pertinent. Is the fact that “Western science has now infected the whole world j 
like an infectious disease”23 entirely determined by military, economic, and political I 
relations of force? Does it owe nothing to the sciences themselves? Is not Feyerabend J / 
the relativist still too rationalist when he presents an “impartial and controlled com- 
petition” as the only arena in which the sciences could legitimate the proper role 
they have played in the triumph over other traditions? In other words, the thesis ac- ; r  
cording to_which science constitutes-one historical, tradition-.among ..others,is_ vul- I 
nerable when it is translated into reductionist terms: science only constitutes one ; 
historical tradition among others, the only “true” differences being external factors— j 
political, military, economic. A strategy o f unveiling and denunciation. J

The first book signed by Feyerabend the “relativist,” Against 
Method, was dedicated to Imre Lakatos, “friend and brother in anarchism.” It was 
Lakatos’s failure to construct a demarcation, as well as the lucid honesty with which 
Lakatos recognized his failure, that Feyerabend saw himself inheriting. And the vul­
nerability o f his thesis in relation to his reductionist rendering is also an inheritance 
of demarcationist epistemology: if science cannot claim any epistemological privi­
lege, it loses any title to affirm its difference from the epistemological point of view. 
Instead of saying “farewell toxeasotu” Feyerabend could have said “farewelLto„.epis- 
temology.” This is what I will do here, conserving fi.omjhis inquiry the impossibil­
ity of understanding the activity of the individual scientist independent of the histor­
ical tradition in which his engagement, and perhaps his singularity, is rooted.

S c i e n c e  a n d  N o n s c i e n c e



T h e  Fo rce  of  H is t o r y

T h e  S in g u la r i t y  o f  th e  H is to ry  o f  th e  Sciences
s c i e n c e  o f t e n  gives the impression o f being an “ahistorical” enterprise. If Bee­
thoven had died at birth, his symphonies would never have seen the light of day. By 
contrast, if Newton had died when he was fifteen, someone else, in his place.. .  This 
difference obviously refers in part to the stability of certain problems, in this case the 
observable regularity of celestial movements, a question that was undoubtedly able 
to persist for a long time. Moreover, it is not as general a question as one might 
think. Thus, I believe I can say that if Carnot had died at birth, thermodynamics 
would not be what it is. But the impression of ahistoricity is nonetheless a singularity 
of the history of the sciences, which contributes to the explanation of why, until 
now, it has been rather little frequented by professional historians.

The very existence, some years ago, of a quarrel between “inter­
nalist” and “externalist” historians is one symptom of this. W hat other field could 
provoke the idea of a division of this sort, between the history proper of scientific 
productions on the one hand, and, on the other, the history of institutions, of scien­
tists’ relations with their milieu, or of the social, economic, and institutional con­
straints or opportunities that affect the scientific field during a given epoch? We can 
certainly posit the principle that the sciences must, like every other human practice, be 
situated in history, and that, from this viewpoint, they cannot exist there in a compro-



mised or half-finished manner. But this legitimate ideal does not get at the economy 
of the problem: W hy is it that this situating in history does not go without saying?

It is not enough, here, to invoke the “technical” character of 
scientific questions, or the fact that historians can allow themselves to be impressed 
by scientists or epistemologists. These arguments, which lead to solutions of the 
“it’s only” [il n ’y a que] type, seem to me to mask a much more interesting problem, 
immediately linked with the conviction that is shared, as we have seen, by many 
participants in the adventure of the modern sciences: the sciences are not one social 
practice among others. In other words, the question of the history of the sciences 
will permit me to take a new approach to the singularity of the sciences, as a putting 
to the test of the historians’ practice.

In a general manner, serious historians will protest if one suspects 
them of using the passing of time as an instrument of power, allowing them to judge 
a past situation, to sort out what the people they bring on the scene knew, believed, 
wanted, or thought. But usually, the discipline they impose on themselves is made 
easier by the passing of time, which has already allowed them to “equalize” those 
who, in the past, could believe themselves the victors or to live as the vanquished. 
In the future that has since come to pass, they have all been subjected to multiple 
interpretations and reductions. This is what allows historians to construct their own 
positions — they are the ones who refuse this facility and try to recompose what has 
been decomposed.

Now the history o f sciences brings onto the stage actors whose 
singularity seems to be, precisely, that they aim at things that the passing o f time 
cannot “make equal.” One way of stating the imperative of objectivity— to which 
any proposition recognized as scientific must correspond, in one way or another — is 
the following: “That no one, in the present and if  possible in the future, would be 
able to reduce what I am proposing, to distinguish, in my propositions, what is at­
tached to my ideas, to my ambitions, and to things; that no one could identify me as 
the author in the usual sense of the term.” Innovative scientists are not only subjected 
to a history that would define their degrees of freedom; on the contrary, they take 
the risk of being inscribed in a history and trying to transform it. The actors in the 
history o f the sciences are not humans “in the service o f truth,” if this truth must be 
defined by criteria that.escape history, but humans “in the service of history,” whose 
problem is to transform history, and to transform it in such a way that their colleagues, 
but also those who, after them, will write history, are constrained to speak of their invention 

 ̂as a “discovery ” that others could have made. The truth, then, is what succeeds in making 
' 'history in accordance with this constraint. To the degree that something an author
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produces effectively succeeds in making history, this history, far from facilitating 
the work of the historian, will thereby create a differentiation that becomes ever 
more difficult to put in question. As for the “vanquished,” the historian can even 
try, in his free time, to make their convictions intelligible; he can also bring to the 
fore the way the winners were “despite everything” the children of their epoch, by 
showing the contrast between what they believed they discovered and what science 
now tells us they discovered. But this contrast itself expresses the power o f the discov­
ered truth, because the historian here lets himself be defined by the passing of time, 
by the difference between what the history of the sciences makes him capable of putting 
in question, and what this history has defined as incontestable.

Thus, in Etudes sur Helene Metzger, Bernadette Bensaude-Vincent 
has shown that the “history o f ideas and doctrines” style adopted by the historian of 
science Helene Metzger in one of her books, La Chimie, brutally gives way, for 
chemistry after 1830, to a pedagogical account of discoveries and theories that fol­
low one upon the other and accumulate.1 In the same work, Gad Freudenthal read 
the narrative style that Metzger adopted for chemistry before 1830 as part of the 
hermeneutical tradition: it was a question o f “doing justice” to authors, rehabilitat­
ing them, making them interesting, situating them within their epoch by reconstitut­
ing their horizon o f thought. Does the hermeneutical style o f history cease to hold 
once chemistry becomes “serious” or “truly scientific”? Is there no longer any need 
to “understand” the chemist? Has the latter become “objective”? Or escaped the air 
of the time? This was the thesis of Hans-Georg Gadamer, who excluded scientific 
practices from the hermeneutical field. But this exclusion is in itself a confession, 
which brings to light the power that historians usually benefit from with regard to 
their actors — namely, the power conferred by the distance of time.

As Judith Schlanger has noted, in the same set o f studies, this 
situation puts Metzger’s style in question at the very points she would be capable of 
utilizing it. As is often the case when historians o f science are inspired by the proce­
dures o f art historians, this style tends to overvalue the emergence of a new mode of 
perception and to undervalue the practices of argumentation. It translates the fact 
that we are no longer taking seriously the arguments exchanged by the actors o f the 
epoch (since the intervening history has made them outdated...). For Schlanger, 
there cannot be a single historical process applicable to the history of philosophy, 
art, and science, for each of these enterprises is defined by a specific relationship with 
its own past. In this case, we can conclude that, contrary to what Gadamer thinks, 
scientific practices and hermeneutical practices nourish a very strict relationship, but 
in the sense that the former can be defined by its antagonism toward what the latter
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requires. W hen the historian “succeeds” in rehabilitating an author by situating 
him in his epoch, what the historian is conveying is the undoing of this author as a 
scientist, for he shows that we can henceforth enter his laboratory as if it were a 
windmill, open to all the influences of the epoch.2

Thus, at the heart of the history of the sciences, whether it is in­
spired by hermeneutics or sociology there is a difficult relation of force between his­
torians and their actors. And this relation is all the more difficult in that historians 
themselves have the greatest difficulty in not adhering, if only on the quiet, to the 
idea that there is indeed progress in the sciences. The asymmetry established between 
the victors and the vanquished of history is not only an aspect of the situation that 
historians have to study; it is also an aspect of the heritage that constitutes the his­
torians themselves. How, in fact, could they not think, like all of us, that the Earth 
revolves around the Sun, that microbes are the vectors of epidemics, and that the anti- 
atomists were wrong to see an irrational speculation in atoms from which chemistry 
would have to be purified? It is easy for them to put Christopher Columbus in history 
because Christopher Columbus, by all accounts, did not know that he was going to 
“discover America.” It is difficult for them to recount the work of Jean Perrin, trying 
to impose atoms on his contemporaries by showing that it was possible to count them, 
without repeating Perrin’s own words, that is, without ratifying the success of what 
one might call the scientist’s “vocation”: to oblige historians to pass through his own 
reasons in recounting his work.

“Putting to the test” does not signify an obstacle. The history of 
the sciences is not an obstacle to the history o f the historians, but requires jhe-latter 
to effectively conform to the “principle of irreduction,” refusing to reduce a situation 
to what the passing of time gives us power to say about it today. The big difference 
is that this principle, here, is not synonymous with a “methodological decision” that 
requires the historian to abstain from bringing into play the power conferred by the 
passing of time. He can, certainly, as did Feyerabend and as do most sociologists of 
science, attach himself to the indecisive part o f a controversy, or to cases where a 
controversy was not closed in a stable manner.3 But he should not be surprised to 
have “hurt the feelings” o f those he describes, and who think, for their part, that 
history should not demonstrate its method in cases where the adversary is weak, but 
where he shows himself to be strongest (which is what I will try to do with Galileo).

T h e  T h r e e  W o rld s
Let us approach the question of the “force of history” constructed by scientists from 
the point of view of its effects on one representative of the epistemological tradition,
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Karl Popper. The theory of the “three worlds” developed by Popper in 1968 is both 
a radical expression of the problem created by the force o f this history and a very 
curious attempt at a solution, which abandons epistemology for a form of generalized 
philosophy o f evolution.

Everything begins, in an apparently trivial manner, with what 
Popper calls “the principle o f transferral.” Psychophilosophical theories o f the indi­
vidual acquisition o f knowledge, theories of scientific rationality and the collective 
growth o f knowledge, and biological theories o f evolution all attempt to characterize 
a progress, the production of something new and interesting. But how should we 
characterize this thing that is “produced”? The temptation is obviously to look for a 
positive foundation that can explain how the new can in fact claim to be “better,” 
that is, that allows us to judge and authenticate the legitimacy of this claim. This is 
what logicist epistemology tried to do in the sciences: to ground the validity claims 
of the theories produced, and thus to justify the fact that some are more valid than 
others. Now, Popper reminds us, logic fails us here, because if we trust it no general 
proposition could ever discover facts in a valid manner: the procedure o f induction, 
which allows us to pass from a set o f particular statements to a general statement, 
does not allow us to prove this statement, that is, to exclude the possibility that 
some day or another a fact will come to light to falsify it. Now what is true in logic is 
true elsewhere: this is the principle of transferral. All the modes through which we 
characterize progress must thus be subjected to the fact that a novelty never founds 
a positive foundation, which guarantees its (adaptive) value, (psychological) certainty, 
or (scientific) truth.

The description of the heroic scientist, if  it had been adopted as 
an “explanation” of progress, would already have put epistemology in communica­
tion with a psychological theory of apprenticeship through trial and error and with 
a “mutationist” version of Darwinism through the proliferation and elimination of 
mutants. The selection eliminates those of whom we can say nothing more than 
“they were unable to resist the selection.” O f the survivors, we can only say “they 
have not yet been eliminated.” The general weakness of this triple theory is that it 
defines trials, mutants, and theories as indefinitely renewable commodities, which 
we are never lacking.4 But when he explicitly introduced the principle of transferral, 
Popper was already adhering to a nonmutationist version of Darwinian evolution: 
the success of a living being is not a “survival” but the coinvention o f a world of 
possible resources and a way o f relating to this world. In the same way, as Popper 
notes in The Unrealized Quest, infants learn because they are disposed to learn from 
birth, the success of the innate dispositions to learn implying the human world with­
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out which they would have no meaning. In the same way again, scientific theories 
require a positive characterization: for their refutation to teach us something, it is first 
of all necessary for them to have had a certain success, for them to have signified a 
progress in knowledge, the invention of a world they render (partially) intelligible. 
In all three cases, novelty has no signification independent of the situation. The 
whole must be described, and not judged by criteria more general than the situation 
itself.

But how to describe a situation? According to Popper, it is in 
terms of anticipation, which give meaning to the world by selecting and interpreting 
certain of its traits, and in terms o f the risks these anticipations entail. The first term 
has become the “problem,” which creates a new situation (even if the novelty of the 
problem often cannot be perceived independently o f the formulation of a new type 
of solution). The “problem” is recognized in its capacity to subsist throughout vari­
ous “attempts at a solution” or “conjectures” (physiological, behavioral, or conscious), 
and it is this subsistence that allows us to understand the elimination of “erroneous” 
solutions and the possible creation o f new problems. According to Popper’s now- 
omnipresent schema, PI engenders T T  (tentative theory), which engenders EE (elim­
ination of errors), and can engender P2.

A decisive moment is produced here. The subject of the evolu­
tion of science is no longer the individual, whether psychological or ethical. The sci­
entist is defined by the situation. Consequently, the ethical prescription is no longer 
necessary to define science, and the disqualification of the adversary takes place in 
these new terms: Marxist or psychoanalytic, the adversaries are those who hang on to 
their hypotheses and refuse the problems posed by their situation in the world. But 
this disqualification has now become “ontological.” Marxists and psychoanalysts, like 
the amoeba and every other animal, are enclosed in the “second world,” that of be­
liefs and convictions, desires and intentions, whereas the “true” scientist is defined 
by the emergence of a “third world,” that o f objective knowledge. The master con­
trast is displaced, it now bears on the difference between Einstein and the amoeba: 
the latter is identified with its hypotheses and dies with them, whereas Einstein lets 
his hypotheses die in his place.

At first sight, the reader might consider Popper’s solution to be 
calamitous, for the difference between science and nonscience — a problem that sci­
entists, after all, do not seem to have much trouble resolving— here implies an onto­
logical difference between the second world, that of living beings with their convic­
tions, their fears, their desires, their intentions, their beliefs, whether conscious or 
not, whether psychic or incarnated in the organs of perception and their metabolism,
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and the third world, that of objective knowledge. But the reader would be wrong to 
think that, having made this distinction, Popper once again takes up purely and 
simply with the tradition o f “great positivism,” with a few cosmic frescoes presenting 
humanity’s ascent toward reason. This would lose sight of the distinctiveness of path 
taken by Popper, whose starting point is logic’s inability to give an account of scien­
tific knowledge, and the generalization of this inability by the “principle of trans­
ferral.” The singularity of this starting point is that it poses the problem of “the 
force of the sciences” by beginning with the question of the pertinence of our antic­
ipations when we want to describe them. Before interrogating the products of a situ­
ation, we must first of all recognize the references it itself has produced. Because 
logic cannot justify science, it is not necessary to conclude that science is illogical, 
but that, with science, a logic of the situation has emerged in relation to which logic 
is not pertinent.

The difference between the second world and the first world — 
the world of material, geological, physicochemical, and meteorological processes — 
is exemplary in this regard. When we are dealing with a living being, we know that 
the pertinent mode of description must include the living being’s “point of view” on 
its world, whether this point of view is indissociable from its metabolism, as is the 
case with the amoeba, or whether it can refer to a psychic dimension, as seems to be 
the case with mammals. W hether dealing with amoebas, chimpanzees, or ourselves, 
we cannot be described without taking into account the fact that not all environments are 
the same for us. In other words, the distinction between the first and second world 
celebrates the emergence of beings that can certainly be analyzed in terms of a process 
belonging to the first world, but that imposes, in order to be understood in a perti­
nent manner, a new language. It is in this language, notably, that we can with good 
reason hesitate between “cause” and “reason,” that is, we can, without metaphor or 
anthropomorphic projection, speak of “differences that make a difference,” as Gregory 
Bateson would have said. The second world is the world in which meaning emerges.

There are many ways of distinguishing between meaning and sig­
nification [sens et signification}. One of these ways, which I will adopt here, creates the 
terrain required by the Popperian distinction between the second and third world: 
as opposed to meaning, signification implies that the people for whom it is a refer­
ence are not surprised to be asked to explain or justify it. This distinction is aes­
thetic, ethical, and ethological: it characterizes a way of existing in a mode that implies 
that, if need be, one might “have to give an account” of the way one exists. Significa­
tion implies the emergence of a possibility of describing, examining, and discussing 
which, by vocation, attributes to the interlocutor an anonymous and impersonal po­
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sition. This possibility corresponds to a new problem, to a logic of the new situa­
tion— and often to the institution of a relation of force between those who ask for 
or look for accounts and those who do not even know they have to give an account. 
One thinks here of grammarians and other regulators o f language in relation to 
those, like Monsieur Jourdain, for whom speaking is like breathing. But in no case 
does this correspond to the guarantee that the account given would be capable of 
grounding its own adequation, that the explanation would be sufficient, coherent, 
and true.

It goes without saying that, for Popper, everything that is human 
confuses meaning and signification. But for him, the distinctiveness o f science is 
that, from this “terrain” that constitutes living beings who “seek to give an account” 
and thus posit themselves as the problem of truth, legitimacy, and certainty, it makes 
a dynamic emerge that transcends this preoccupation. To give an example, it is pos­
sible that the mathematical demonstration invented by the Greeks had been, at the 
beginning, little more than a way o f grounding the certainty of the statement, but 
the very activity of definition and demonstration led to a completely different history. 
With “irrational numbers,” a scandal for Greek reason, one has the archetypal exam­
ple of an inhabitant of the third world, capable of imposing itself despite the inten­
tions and convictions of the subjects of the second world.

For Popper, the force of the history constructed by scientists is 
thus linked to the fact that “psychological” subjects are not its masters, but rather 
are constrained by the problems they make emerge. And correlatively, what this 
history imposes on those who want to describe it is that they must take into considera­
tion the third world and its relative autonomy in relation to subjects endowed with 
intentions and convictions in their search for certainty. Science celebrates the cross­
ing o f a threshold from which it is impossible not to recognize that the central actor of 
evolution is no longer the subject belonging to the second world but the objective 
problem inhabiting the third world. Those who do not recognize this try to ground 
scientific knowledge in terms o f criteria of legitimacy or proof, which corresponds 
to the search for certainty by the inhabitants of the second world— even if this 
means that, if they fail, they become relativists like Feyerabend rather than asking if 
their questions were pertinent.

The articulation between the second and third world thus repro­
duces the one that prevails between the first and second world. Every problem has 
as its condition the emergence of activity of a subject (a nonintentional activity rela­
tive to the event of emergence), but once it exists, it subsists and provokes those who
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will subsequently be at its service, those whose intentions, convictions, and projects 
can no longer be described independent of this new type of situation.5

I have just presented the Popperian theory of the “three worlds” 
in the guise of a challenge rather than as a solution. The challenge is a pertinent 
one. It concerns, in its maximal radicality, the question of power that the distance of 
time gives the historian in relation to the problems o f its actors and their arguments, 
and puts the singularity of the history of the sciences under the sign of the confronta­
tion between two powers: that of interpretation, which recognizes beliefs, convic­
tions, and ideas everywhere, and that o f the problem, whose imperative gives rise to 
the existence of the scientist.6 But if this is the challenge, the solution proposed by 
Popper, for its part, is “impregnated” with the epistemological preoccupations of 
his starting point. I will here point to three major weaknesses, which at the same 
time designate three constraints for the construction of the solution I will suggest 
in what follows.

On the one hand, Popper’s staging is undertaken in order to lead 
to a perspective that conserves the ideal of a pure science and the correlative defini­
tion of an “external milieu” as impure, which always risks contaminating scientific 
purity and putting science in danger. In other words, one of the vocations of the 
world of Popperian problems is obviously to clear out any political dimension, which 
Popper would identify without hesitation as the second world. Can we transform the 
use of the words politics and scientific problem radically enough so that their vocation 
will no longer be to mobilize arguments in the perspective of a confrontation?

On the other hand, Popper’s third world ratifies the privilege of 
the mathematical and experimental sciences, because it is in these sciences that history 
or progress seems to refer in the most plausible manner to the problem as a product 
emerging from human activity, the function o f the world being that of submitting 
to the questions inspired by these problems. The idea that the world could itself 
pose a problem, in the sense that it could itself become the “central actor” that sub­
sists and provokes those who describe it, is foreign to Popper’s theory, but, as we shall 
see, it can intervene in the question of the difference between the experimental sci­
ences and the field sciences [sciences de terrain]. Can we comprehend the practical differ­
ences between the sciences without ratifying their hierarchization?

Finally, and above all, the three Popperian worlds constitute a 
perspective that is at once too vast, allowing us to create a contrast between Einstein 
and the amoeba, and too poor, remaining silent on the difference between the way a 
problem, scientific or not, is able to impose its conditions and the way a scientific
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production is imposed historically, and too determinist, giving the problem the power 
of assessing the difference between those who will be its vectors, and the rest, who 
will be seen as mere obstacles coming from the second world. Can we avoid confer­
ring on the problem the power of defining science, that is, of transforming its history into an 
ontologico-evolutionist model?

What, then, in the end, should we retain from Popper? That 
historians of science certainly have no need to feel obliged to recount history the 
way its actors recount it, but also that they have no need to decide a priori whether 
what its actors say, when they speak of their own engagement, is mythical, ideologi­
cal, deceptive, or too tainted with epistemology. A situation — to the degree that it 
arouses actors who refer explicitly to the constraints it brought into existence — is 
not reducible to its milieu o f emergence, any more than the way of relating to the 
world that invents a new species is reducible to the constraints that, as we know a 
priori, must be satisfied: reproducing, finding enough food, having a sporting chance 
to escape from predators, and so on. This does not mean, of course, that the inven­
tion or the situation can be separated from the milieu in which it is produced. It is 
because he respects this irreducibility that Thomas Kuhn, I believe, was so well 
understood by scientists, whereas he scandalized epistemologists, including Karl 
Popper.

C la r ify in g  the  P a ra d ig m
The misunderstanding that has surrounded the notion of the “paradigm” introduced 
by Kuhn results from the reductionist image that assimilates it to a merely profes­
sional and institutionalized norm, a purely human convention imposed with dog­
matism by hunting down and stifling any lucidity and critical spirit. We could also 
speak of a “crowd psychology,” as Lakatos does, or suggest that a discipline is founded 
by making reign a rather strict repressive order so as to eliminate the proliferation 
of rival hypotheses, or affirm that the notion of paradigm saves us once and for all 
from the care of having to determine how nature has a voice in the subject matter 
of the sciences: it does not have it here any more than elsewhere. Kuhn, in this 
sense, would herald and prepare the terrain for Feyerabend.

Kuhn relates how an enthusiastic colleague said to him during a 
conference, “ ‘Well, Tom, it seems to me that your biggest problem now is showing 
in which sense science can be empirical.’ M y jaw dropped, and still sags slightly. I 
have total visual recall o f that scene and o f no other since de Gaulle’s entry into 
Paris in 1944.”7 This imperishable memory conveys the depth of the misunderstand­
ing between the author and those who made use of his work. From the start, Kuhn
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has played a central role in my staging because o f the completely divergent reactions 
he evoked among epistemological philosophers and scientists. But the satisfaction 
of scientists does not merely stem from the way Kuhn preserves the autonomy of 
scientific communities; as we will see, it can also be explained by the intrinsic link 
he constructs between this autonomy and the impossibility of reducing the paradigm 
to a sociological or psychological reading.

Whatever Kuhn might be criticized for, there is one thing on 
which he is perfectly clear: the paradigm cannot be interpreted as a “purely human” 
decision, whatever decision theory one might like to invoke. No human decision, 
no constraint, no indoctrination can eliminate the difference between sciences in 
which a paradigm has “come about” and those in which it has not. This is because a 
paradigm is not simply a way of “seeing” things or of posing questions and interpret­
ing results. A paradigm, first and foremost, is o f a practical order.8 W hat is transmit­
ted is not a vision of the world but a way of doing, a way not only of judging phenom­
ena, o f giving them a theoretical signification, but also o f intervening,9 of submitting 
them to unexpected stagings, of exploiting the slightest implied consequence or effect 
in order to create a new experimentation situation. All these are what Kuhn terms 
“puzzles.” This term means that, during a normal period, the failure to solve a prob­
lem o f this type will put in question the competence of the scientist and not the per­
tinence of the paradigm, exactly as in a social game. But the mentality of a “puzzle 
lover” is created neither by indoctrination nor by the repressive rarefaction o f rival 
“rules of the game.” It is not enough, no matter where one looks, to find situations 
that resemble a model or confirm a theory. It is necessary for the appetite to be 
sharpened by the challenge — not by a monotonous and unanimous landscape, where 
one always “recognizes” the same thing, but by an undulating landscape, rich with 
subtle differences that must be invented, where the term recognize does not refer to 
the observation o f a resemblance but to the challenge of actualizing it.

Like Kuhn, Lakatos emphasized the highly artificial character 
of the logicist mise-en-scene confronting an isolatable proposition and data that 
either confirm or invalidate it. But his own mise-en-scene, inasmuch as it remained 
centered on the confrontation between “observable facts” and the “research program” 
(equipped with its protective belt devoted to a negotiation with the facts) remained 
equally dependent on logicism. In effect, it inspires the idea o f a gathering o f facts 
that can be defined independently of the theory, so that one can then compare and 
negotiate between the facts and the theory. Against this idea, Kuhn introduced the 
notion of incommensurability between the empirical reference of rival paradigms. 
This, of course, caused a scandal among philosophers: Does not the fact that no
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common language can create the scene o f an “impartial and controlled competition” 
between two theories faced with the same facts prove that scientists are fanatically 
enclosed within their own version of the world? This misunderstanding stems from 
the fact that the notion of the paradigm corresponds not to a new version o f the 
“impregnation” of facts by theories, but to the notion of the invention of facts. To 
speak of impregnation is to conserve the ideal of a pure fact, gathered as such, and 
to designate a gap or a lack, surmountable or not, in relation to this ideal. To speak 
of invention is to abandon this ideal and to affirm that experimental facts are “au­
thorized” by the paradigm, in both senses of this term, referring both to the source 
of legitimacy and the responsibility of the “author.” Facts lose all relation with the 
idea of a common material whose ideal vocation would be to assure the possibility 
of comparison or confrontation (the logicist or normative mise-en-scene). Their 
primary definition is not to be observable but to constitute active productions of ob­
servability, which require and presuppose the paradigmatic language.10 This is why, 
according to Kuhn, two “paradigms” or “research programs” usually do not coexist 
in such a way that the scientist has to evaluate their respective modes of development. 
Such a coexistence involves the idea that, in a general manner, facts are preexistent 
and can nourish one or more programs; it does not recognize their invention. Nor­
mal science less explains what preexists it than it creates what it explains.

In short, it is precisely because a paradigm must have the power 
to invent facts, practically and operationally, that it itself is not invented, or in any 
case not in the same sense. The invention of facts is competent, discussable, and as­
tute, whereas the “invention” of a paradigm, for Kuhn, is imposed in the manner of 
an event, creating its before and after. A rare event, for it constitutes the discovery 
of a way of learning, saying, and doing that institutes a singular relation of force with 
the corresponding phenomenal field. The tradition of demarcation collides with a 
general problem, that of the power of interpretation, the power possessed by every 
language to bend the facts, to negotiate significations. Kuhn’s paradigm designates 
an event-power: a mode of mobilizing phenomena manifests itself, in an unexpected 
manner, almost scandalously fecund. Even more than some sort of indoctrination, it 
is this scandal that nourishes the conviction o f the scientist: this mobilization must 
join together a truth of more or less independent phenomena with the power of inter­
pretation, and therefore must always be able to be extended further (the mentality 
of the puzzle solver). The scientist working under a paradigm cannot avoid being a 
“realist.”

The question of progress had already changed meaning in the 
demarcationist tradition: from being the consequence of a healthy methodology, it
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had become the condition, giving a de facto privilege to physics and the other exper­
imental sciences in the strict sense. Here, the reversal o f the terms is complete, for 
the condition has lost all appearance o f generality. The paradigm celebrates an event, 
and it is this event that historians such as Helene Metzger submit to, historians who 
seek to reconstitute the interpretive ideas and systems o f their actors. Suddenly, ac­
cess is closed and, in order to discover the interpretive aspect, the solidarity with 
the air of the time, it is now necessary to go through the scientists themselves, 
through their work o f reformulation, and no longer through their “context.” For 
language, here, loses its general power of interpretation in order to enter into a rela­
tion of risky invention with things.

A paradigmatic theoretico-experimental science can be recognized 
not only by the singularity of its mode of fabrication of facts but also by its pre­
occupation with the artifact. We could say that every fact is here an artifact, a “fact 
of art,” but precisely because it is essential to distinguish facts depending on whether 
they refer to a form o f general, unilateral power or to an event-power. The artifact 
the experimenter fears is an observable fact that he is convinced has been dictated by 
experimental conditions, which are then recognized not as conditions o f the staging, 
but as the conditions of production, creative of observable phenomena. The risk of 
the artifact singularizes the paradigmatic sciences in relation to the set of other sci­
ences in which phenomena are subjected to the practices o f the laboratory. The first 
celebrates a phenomenon that allows itself to be staged; the second uses the general 
power to subject anything at all to an imperative of measurement and quantification.

W hat brings us to this putting in question of the notion of the 
paradigm, which links it to the singularity o f the theoretico-experimental sciences? 
Very precisely, it is a first approach to what Popper put under the sign of emergence: 
a description of the social organization of paradigmatic disciplines as a consequence 
of what will henceforth be their point o f reference. “Before” the event, in the “pre- 
paradigmatic” stage, a scientific practice is, according to Kuhn, in a state of double 
dependence: in relation to facts o f all types, which lend themselves to all sorts of 
discordant interpretations; in relation to a social and cultural environment that is 
equally interested in the facts, proposing interpretations, questions, visions of the 
world. The scientist, then, must try to cultivate the virtues of lucidity and a critical 
spirit, which is the only way o f assessing the difference between these multiple other 
interpreters of the facts. After the event, the difference between these multiple others 
is created by transforming the mode of production of facts. It is the event that takes 
advantage o f the communities in order to make itself close in on them and decree 
their conditions of production (transmission of the paradigm). The relation of social
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force — the scientific community, the sole judge of “good questions” — intensifies a 
relation of force irreducible to the social, at least in the purely human sense. We 
thus understand why the practitioners of the paradigmatic sciences recognize them­
selves so well in Kuhn’s description. The psychosocial dimension does not disturb 
them, for it translates,11 sanctions, and, as we will see later, amplifies an irreducible 
difference from social analysis.

But the problem returns, for one of the essential attributes of 
the paradigm, its rarity, seems to be contradicted by an attribute equally essential to 
science as a historical tradition, namely, the claim to constitute a general enterprise 
of the production of intelligibility. Philosophers o f science, who have failed to spec­
ify the criterion that grounds this claim, did not invent it. The academic structure 
that divides what we are dealing with into territories bearing the name of a science is 
not the simple product o f a philosophical error. The notion o f the paradigm can thus 
lead in turn to a position o f denunciation: all sciences that do not operate by means 
of a paradigm are only ideological claims. Moreover, this is not far from Kuhn’s 
own position, though he does not denounce the unfortunate “pre-paradigmatic” 
human sciences but simply feels sorry for them. This is what the practitioners of 
the theoretico-experimental sciences, on the other hand, are most often disposed to 
admit.

In fact, Kuhn’s historical description is not historical enough. It 
does not teach us to laugh but only to celebrate. Most notably, it confuses the celebra­
tion o f the event, in the sense that it creates a before and an after, with a celebration 
of the type o f “progress” that follows the event. It also confuses “crisis” and “revolu­
tion,” and does not take into account the fact that if the crises are, to a certain degree, 
forced upon scientists, revolutions, for their part, are constructed by scientists. Not 
every crisis will be proclaimed to be “revolutionary”; on the contrary, certain crises 
will be narrated in a style that accentuates the continuity of development, and not 
the break. Finally, it confuses the construction of borders between the disciplinary 
domain and the “exterior” with a naturally autonomous development of the disci­
pline, which the “exterior” should respect under pain of hindering the inventiveness 
of the sciences. Without the paradigm, certainly, scientists would be unable to assess 
the difference between “good” questions, those authorized by the paradigm, and the 
questions that interest their contemporaries. In this sense, the paradigm inspires in 
scientists a certain passion for anything that allows them to make this difference be 
recognized. But this in no way means that a science working under a paradigm “is” 
autonomous, in the sense that it could be separated from the rest of society by a
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kind o f “informational closure,”12 letting in material resources, but determined by 
the only landscape of puzzles it engenders through its own dynamic.

In all these cases, Thomas Kuhn’s description thus accentuates 
the image o f a science developing in the way a natural phenomenon does, with 
“normal” evolutions marked by crises — an image that seems to be, if not produced, 
at least stabilized by the rhetorical strategies of scientists. To describe the life of the 
sciences as a natural phenomenon is to say that that there is only one choice: either 
to hamper them or to give them the means to continue. But if the historian recognized 
that the proclamation of a revolution, as the claim of autonomy, is a strategic move, 
if he regained his freedom faced with scientists who are themselves more free than 
they make him think, what type of laughter would he learn: the laughter of irony or 
the laughter of humor?
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I r o n y  and  H u m o r

C o n s tru c t in g  a D iffe re n c e
w h a t  s h o u l d  we retain of the approaches to science we have now marked out, if not 
that this singular enterprise seems devoted to pushing its interpreters’ backs up against 
the wall? Either, like epistemological philosophers such as Thomas Kuhn and Karl 
Popper, they seek a means of ratifying the difference to which scientists lay claim, or 
else, like Feyerabend and most contemporary sociologists of science practicing the 
so-called strong program, they seek to deny it any “objective” import whatsoever.1

In both cases, the instruments and finalities vary. Karl Popper 
never admitted his proximity to Thomas Kuhn, though they both celebrated scientific 
practice as the product of a novelty that escapes human intentions and calculations, 
and irreversibly transforms them. In one sense, “normal” scientists, working within 
a paradigm, are indeed typical examples o f the subjects of the “second world” as re­
defined by an inhabitant of the “third world,” to which their anticipations, hopes, 
and practices are subordinated. In accordance with the epistemological tradition, 
Popper wanted to make scientific practice coincide with the ideal of critical lucidity. 
To the great scandal of the Popperians,2 Kuhn depicted a social organization of the 
sciences that gave the inhabitants of the third world a maximal power, since it made 
the subjects of the second world the vectors of a “way of posing problems” without



“asking oneself questions.” In the same way, in the sociology of the sciences, the finali­
ties and emphases vary between Feyerabend and the partisans of the “strong pro­
gram.” Feyerabend denounces relations of force and trickery, while the sociologists 
understand themselves to be doing their job, just their job. They do not denounce 
illusion, because according to them every human activity tends to present itself in a 
mode that is unique to it, to give a biased image of itself. They “only” claim the 
ability to do with scientific practices what they do with other practices, namely, to 
stage the difference between these practices and the image they give of themselves.

As for myself, the singularity of the sciences that I am seeking to 
construct would be rejected by the sociologists in question because it takes the sci­
entists’ scandal seriously when it reduces their claims to objectivity to a “particular 
folklore,” susceptible to the same type o f analysis as the folklores of other human 
practices. I must emphasize here that my project does not thereby seek to ground a 
privilege for the sciences, which alone would escape sociological analysis. The same 
type of question should be posed with regard to other practices. We know that certain 
ethnologists, such as Jean Rouch, present their films to “expert” members of the 
groups filmed and accept the test constituted by their reactions and criticisms. The 
“Leibnizian constraint” not to “go against established sentiments” here becomes a 
vector of knowledge: it constitutes one o f the constraints in which the pertinence of 
the interpretation is put at risk.

In order to stabilize the difference between the “sociological ap­
proach,” in the sense illustrated by the strong program in the sociology of the sciences, 
and the approach I am trying to practice, I will have recourse to making a contrast 
between “sociology” and “politics.” This contrast does not designate a stable differ­
ence between what are called “sociology” and the “political sciences.” It is rather a 
matter of “creating” this difference so as to demonstrate a divergence in their inter­
ests. I want to show that the singularity of the sciences does not need to be denied 
in order to become discussable. In order to make scientists actors like any others in 
the life of the city (the “political” preoccupation), it is not necessary to describe 
their practice as “similar” to all other practices (the “sociological” preoccupation). 
The quotation marks (which I will omit in what follows) indicate that the differen­
tiation is related to the difference I am creating, without any ambition to define the 
specter of the real practices.3

I will start with an apparently trivial contrast. There are rather 
few veritable “theories” in the political sciences, which are today instead engaged in 
historical studies or a labor of more or less speculative commentary, which always
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depend on the situations and stakes created by history. By contrast, sociology remains 
haunted by the model of the positive sciences, those that can lay claim to a stable 
object in relation to history, authorizing the scientist to define a priori the questions 
it is proper to ask of every society.

This contrast can be attenuated. The ideal of the positive sciences 
does not define all o f sociology, and many sociologists actively take into account the 
irreducibly historical and political character of any definition of what a society “is.” 
Some of them also take into account the fact that their own activity as sociologists 
actively contributes to this definition. The important point, from the viewpoint of the 
difference I am proposing, is that today no sociologist engaged in this type of prac­
tice is unaware that he is participating in a “reflective,” “nonpositivist,” or “nonobjec- 
tivist” sociology. In other words, the ideal of a sociology copied from the model of the 
positive sciences remains dominant enough that no sociologist can be unaware of it.

I have decided to exploit this contrast because it seems to me to 
be capable of conveying a difference that is less empirical. O f sociology, it is neces­
sary to say that it is the science o f the sociologists: “society” as such brings together 
multiple actors, but none of these actors, except the sociologists, have any particular 
interest in defining what a society “is.” The situation is very different in the politi­
cal field. Politics, in the practical sense, in the sense that we can today say that it is, 
or should be, “everybody’s business,” is certainly what specialists in political science 
seek to understand; but they are always preceded by practices that are explicitly af­
firmed as political practices. In other words, from my perspective, the position of the 
commentator “following” history— which is the position o f the specialist in political 
science — is not a weakness, but the expression of the fact that this specialist is situ­
ated among other actors who are asking questions similar to his own; who ceaselessly 
invent the way in which references to legitimacy and authority are discussed and de­
cided,, as well as the distribution of rights and duties, and the distinction between those 
who have the right to speak and the others.

T he primary advantage of deciding to accentuate the difference 
between sociology and “politics” is that it clarifies the disquietude of scientists faced 
with the idea of a “sociology of science.” It is difficult to count on a butcher for the 
quality of the meat. It is difficult to reassure scientists, as practitioners of the positive 
sciences, about the sociologists’ claim to be “doing their job, just their job.” They 
are aware of the actively selective character that allows a science “to give itself an 
object.” They fear that what interests them in their activity might be actively elimi­
nated by the sociology of science, as an obstacle to its own definition of what a “social
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object” is. Does not the “strong program” o f the sociology of science take on the 
principle of assimilating their “proofs” and “refutations” to simple effects o f belief?

We are returning here to the mobilizing power of words that 
claim to judge or explain. Sociology, as I am here defining it, gives itself as its legit­
imate ideal the power to judge, to unveil “the same” beyond the differences that 
merely belong to the lived experience o f the actors. W hat do the thoughts of scien­
tists matter? W hat do their “myths” of truth and objectivity matter? The duty of 
the sociologist of science is to ignore these beliefs in order to unveil what scientists 
are participating in, whether they know it or not, and the type of enterprise that de­
fines them, whether or not they believe themselves to be “autonomous” actors. From 
this viewpoint, methodological differences — notably, for example, those that opposed 
sociologists who start with the actors and those who start with structures — count 
less than the common ambition: to define the “social” object in general, and to use 
this definition to select the common traits beyond the differences, which will then 
be termed “empirical.”

According to the “difference” between sociology and politics that 
I am proposing— which I realize is radically asymmetrical — the relative absence of 
theory on the material of the political sciences takes on a positive significance. The 
specialist in political science deals with a dimension of human societies that is not 
the material for an “objective” definition, practiced “in the name of science,” because 
in itself this dimension corresponds to an invention of definitions: W ho is a citizen? 
W hat are his or her rights and duties? Where does the private end? W here does the 
public begin? These are modern questions, to be sure. But the fact that we recognize 
how the problems we are posing are expressed and regulated in other societies does 
not give the specialist the power o f judging, but only the possibility o f following the 
construction of the solutions that every collectivity brings to the problem.4

In one sense, Feyerabend’s denunciation of the privileges claimed 
by Western science is indeed political, but in the sense that, instead of following the 
construction of this claim, it contests it. Feyerabend does not practice a political ap­
proach to the sciences, he does politics. The disappointment experienced by episte- 
mology faced with the impossibility o f grounding the legitimacy o f science — and, 
of course, with the spectacle of the ravages committed “in the name of science” — has 
made the role of the analyst swing over to that of the actor. The aim o f the “politi­
cal” approach I would like to attempt is not to forbid this role changing but to clar­
ify it. Political engagement is a choice, and not the result of a disappointment linked 
to the discovery of the political dimension of the practices that reason was supposed 
to regulate.
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G re a t  D iv is io n s
Among the formulations, definitions, and inventions of the political, there is one that 
stands out insofar as it implies an explanation of the problem as such. “Politics” comes 
from a Greek word, but — and I am here referring to Jean-Pierre Vernant— the 
Greek city is less the admirable site where “our” democratic ideal was invented than 
the site where the various means through which a human society constitutes itself 
were put into words and problematized. Through what type of order, through what 
“arrangement” among those who are recognized as actors (in this case, this would 
be male citizens, not women or slaves) will political power construct itself? To this 
desacralization, which deprives power of the power to justify itself, there corresponds 
the Aristotelian definition of man as the “political animal.”

Aristotle also happened to define man as the “rational animal.” 
The tension between these two definitions is highly significant for our purposes. If 
it is “reason” or the “logos” that dominates, then politics will itself be subordinated 
and judged by the quality o f its relationships with a nonpolitical authority, the Good 
or the True, which allows discordant and uncertain opinions to be silenced. The 
Sophists, experts in the logos that reorients, arranges, and creates opinion, must be 
condemned. This was Plato’s position, this is the reading Heidegger gives of Aristotle, 
this is also the “established sentiment” that presides over the modern definition of a 
science “outside politics,” which can only apprehend the possible play of politics in 
its midst in terms o f impurity, lack, distance from the ideal. But what happens if, 
like Hannah Arendt, one puts in question this opposition between the (false) truth 
of the Sophists, for whom man is the measure, and rational truth, if one admits as 
one’s starting point that “speech is what makes man a political being.”5 Once again 
we find ourselves in a situation of “irreduction,” in which the modes “opinion” and 
“reason” lose their power o f self-definition and are opposed to each other. It is then 
necessary to follow the way opinion and reason are defined in relation to each other, 
and in particular the type of test that presides over their differentiation.

It will be noted that this mutual definition concerns both politics 
and knowledge, which find themselves not confused but associated by the same type 
of problematization. The same question presents itself with regard to the person who 
claims to speak for others as it does with regard to the theory that claims to represent 
the facts: “How does one recognize the legitimate claimant?” We can, in this sense, 
speak of the birth of a politics of knowledge and of a science of politics at one and the 
same time. The solutions produced will be capable of diverging, and of selecting emi­
nently different criteria; but it will always be a question of “arranging” and distrib­
uting, of defining rights and prescribing duties. The fact that, since Aristotle, politics
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had been traditionally defined by the concern to organize the common life of humans 
(praxis), whereas that which addresses itself to things (poiesis) was derived from an ac­
tivity defined by utilitarian ends, was from this perspective part of a particular set of 
solutions, and not part of the problem. The stability of this solution depends on the 
claims, rights, and duties that the relation to things can or cannot give rise to.

From this perspective, the double definition of the political and 
the rational by the Greeks is new in that it explains the double problem of the legiti­
macy of power and the legitimacy of knowledge. The multiple and controversial so­
lutions given to these problems do not divide up human history into those who were 
ignorant of politics and reason and those who “discovered” the problem, but they sig­
nal a difference whose consequences must be followed: claims to power and knowl­
edge will now have to give an account o f themselves. For the specialist in politics, 
the politologist, politics is not born with the Greek city, but the Greek city forces 
the politologist to recognize that its actors will henceforth be explicitly asking them­
selves questions similar to his own.

Rather curiously, an analogous problem arises with regard to the 
second “great division” that haunts our modernity. We are referring to the Greeks 
for the definition o f reason we are putting to work, we who have invented the sci­
ences, whereas all other human societies let themselves be defined by their tradition. 
We are referring to human traditions for the definition of “culture,” we “humans” 
who are beings o f culture, whereas all other “animal societies” let themselves be de­
fined by the specific codes to which they are subjected. In fact, from the modern per­
spective, the two questions are one. As if the definition of the human as opposed to 
the animal found its full actualization with “us,” we moderns who know ourselves, 
according to certain authors, to be “free,” according to others, “rational.” But the 
two criteria converge in that they are both opposed, through different aesthetics, to 
the same “illusions” of belonging and determination. Now the questioning o f the 
“great division” between opinion and reason produced by Aristotle’s “political” read­
ing finds its analogue in the questioning of the great division between the human 
and the animal.

The privileged site where the division between man and animal 
is discussed is, o f course, primatology. Classical primatology adhered to the thesis of 
the great division because it gave itself the mission of identifying the rules that the 
specific organization of a group of primates (for example, chimpanzees or baboons) 
would obey. In this sense, primate society was the dream of the “sociologist,” as I 
have defined him: an object whose stability is guaranteed by the identity of the
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species, to which the individuals as well as their relations are submitted. Now, some 
contemporary pvYmato\og\stsYme proposed a very \n\erest\r\g “Wiesy.” Mtet \vvmg 
among them, Shirley Strum concluded that baboons are “socially overendowed.”6 It 
seemed to her that the baboons she observed, by their very activity, were ceaselessly 
creating responses to the questions that classical primatology was asking its subject: 
W hat are allies? How does one make allies? Through whom does one have to pass 
in order to be accepted? Whom should one distrust? They would ceaselessly nego­
tiate or renegotiate their roles, their mutual relations, their networks of alliance, 
the tests that identify a weak ally, or put one in question — in short, the very structure 
of their society. In other words, primatology must abandon the search for invariants 
to which individuals submit as members of a society in order to follow the construc­
tion of a social link insofar as it is, for the primates-actors, a problem and not a given.

It will be noted that I am here following a strategy of the “Pop- 
perian” type, in the sense that Popper characterized the three worlds in terms of 
the different questions that they force one to ask. O f course, the baboons did not ad­
dress themselves to Shirley Strum to ask her to recognize their political behavior, nor 
were they scandalized to see it rejected by classical primatologists.7 Nonetheless, 
Strum’s narrative stages a quest for pertinence, at the end of which she must, since 
she defines herself as a scientist, assert that her study of baboons compels her to de­
clare that her observations are incompatible with the idea of a submission to rules 
inscribed in the species.

If the baboons “do politics,” in the sense that they ceaselessly 
constitute their societies, could the same be true for ants or rats? “Where should we 
place with certainty the beginnings o f political behavior? Should we exclude social 
insects under the pretext that the major negotiations take place before the appear­
ance of phenotypes?”8 To this perplexing question, a single response is stable: the 
one that deals with the question of the words that the object we are dealing with 
forces us to use. To this day, it is the primates who have been able to make their 
specialists explicitly recognize in them a “speculative” activity, individual strategies 
that actively take into account an abstract notion of society that must be created or 
maintained. In this sense, the “politologist” of primates is hardly distinguishable 
from the “ethnomethodologist,” for whom it is relations between actors that cease­
lessly construct society, except that here it is not a question of “methodology.” To 
this day, only humans have been able to impose a state of permanent controversy on 
their specialists with regard the question of knowing what comes first, actors or 
structures. For it is they who have imposed on themselves “heavy” differentiations,
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like those that explicitly disqualify certain social actors as political actors (women, 
slaves, and foreigners with the Greeks, immigrant workers and minors in France).9

T h e  P o lit ic a l  In v e n t io n  o f  th e  Sciences
We are, from all appearances, very far from the question o f the sciences. Yet are we 
as distant as we think? W hether it is a question of the indignation of scientists faced 
with the idea that their activity can be reduced to an object of sociology, or the 
question of the differentiation between those who have a right to intervene in a scien­
tific debate and those who must be excluded from it, the question obviously being 
asked is that of the distinction between science and opinion. W hat is at stake in 
every question concerning the autonomy o f the sciences is the distinction between 
those who have the right to intervene in scientific debates (the right to propose crite­
ria, priorities, and questions) and those who do not have this right. The opposition 
of scientists to any sociology of the sciences can then be understood in political terms. 
The singularity of the primates is conveyed, as we have seen, by the fact that they 
have been able to impose on primatologists the nonpertinence o f a gaze that would 
submit them to codes and rules from which their behaviors could be deduced; the 
singularity of scientific communities is conveyed by the fact that they demand of 
their environment that it recognize the distinction between the products o f their 
activity and all other human productions.

Just as human politics is not reducible to the politics of baboons, 
the “politics o f reason” I am trying to characterize is not reducible to the games of 
power we today associate with “political politics.” To recognize a political dimen­
sion constitutive o f the sciences is first of all to understand why the conflict between 
the sciences and their interpreters is a foreseeable one once the latter undertake to 
judge — that is, to relativize — the distinction between science and nonscience. Scien­
tists, in the course of their history, have shown themselves to be remarkably toler­
ant, and indeed indifferent, to the means utilized by their interpreters to give an ac­
count of this distinction. On this subject, they themselves have advanced all sorts of 
interpretations, from pure positivism to a mystical quest. Putting the distinction in 
question, by contrast, is not a matter of interpretation but the subject o f conflict. 
Whence the interest of a political approach to this distinction, an approach that allows 
a problematic space to be created where one will be able to attend to the construc­
tion of the difference between science and nonscience, in the same way that the 
politologist can attend to the consequences, on political life, of the Greek invention 
of politics as a problem.
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Designating a problematic landscape in no way authorizes one 
to reduce the solutions that are inscribed in it to a common trait. The possible 
common traits, or the relations o f resemblance, are derived from a comparison of 
the solutions, and not from an identification of the problem through these solutions. 
This also means that the analysis of the tests through which solutions o f the politi­
cal type are invented (Who are legitimate actors? How are propositions deserving 
of authority to be selected?) confers on the analyst no a priori superiority, no stable 
position of judgment. Analysts can submit themselves to a “principle of asymmetry,” 
but only in the sense that asymmetry is a requirement they turn against themselves, 
a test they impose on themselves in order to try to escape the judgments o f history 
they have inherited. But not in the sense that it would confer on them a right to 
judge, to lead differences back to a “same” shared equally by all solutions. The multi­
plicity, as a multiplicity of invented solutions, gives no superiority as such to the 
person who deciphers it. Rather, it institutes a relation o f proximity with those who, 
since they do not share the tests we have invented for ourselves, appear to us, us 
moderns, so easy to disqualify. We here join up with the trajectory o f We Have 
Never Been Modern, thanks to which Bruno Latour — in a difficult success — can 
posit, as the horizon o f the new tests we will have to invent, the fact that “we are 
not all that far from the premoderns.”

This is why, moreover, the history of the sciences constitutes 
the test par excellence for historical practices. For historians are also tempted to 
think of themselves as “modern,” heirs of the great political division between scien­
tific practice and opinion. For example, in order to historicize the passage from the 
epoch where “we did not yet know” the Earth revolves around the Sun to the one 
where “we do know,” the historian might think that a “modest” solution is sufficient, 
a solution that consists of complicating the usual narrative by showing that the “dis­
covery” does not have limpid simplicity attributed to it. But it is not enough to stop 
there, for historians do not suspend the certainties they themselves share with their 
contemporaries: the Earth is indeed a planet. What happened to our human histories 
when the Sun entered with them into this new relation that now forbids us from 
doubting that it is the Earth and not the Sun that “revolves”? For are they not, as 
historians, themselves the heirs of numerous social, political, ethical, affective, and 
aesthetic transformations to which we have all been subjected, whether or not we 
are scientists, and which, on balance, permit us to say, “You would have to be a crazy, 
dramatically ignorant, lunatic, or culturally backward person to doubt the movement 
of the Earth”?

I r o n y  a n d  H u m o r



This is why Bruno Latour can make the social history o f the 
construction of scientific knowledges the focus of his argument that “we have never 
been modern.” This implies, correlatively, that the only person who could do this 
history is a historian who would know what it meant for him “to have been modern,” 
without for all that denouncing what he had been, or unveiling the trickeries and illu­
sions o f which he had been the victim; that is, without opposing the truths con­
structed by the sciences to another truth with a greater power — even if it is the a 
priori challenge of any truth that is not reduced to a belief “like the others.”

I will call “humor” the capacity to recognize oneself as a product 
of the history whose construction one is trying to follow— and this in a sense in which 
humor is first of all distinguished from irony.

As Steve Woolgar has shown, the sociological reading o f the sci­
ences o f the relativist type puts its specialists in the position of being “ironists.”10 
They are those who will not let themselves count, who will bring to light the claims 
of the sciences. They know they will always encounter the same difference in point 
of view between themselves and scientists, which guarantees that they have conquered, 
once and for all, the means for listening to scientists without letting themselves be 
impressed by them. Some authors can advocate an “ironic” reading of their own 
texts because the latter are equally scientific (dynamic irony). The fact remains that 
the position in principle requires a reference by the author to a transcendence (stable 
or dynamic), to a more lucid and more universal power to judge that assures his or 
her difference from those being studied.

Humor, by contrast, is an art o f immanence. The difference be­
tween science and nonscience cannot be judged in the name o f a transcendence, in 
relation to which we would designate ourselves as free, and where only those who 
remain indifferent to it are free. For our dependence on this transcendence in no 
way reduces our degrees o f liberty, our choice as to the way we will attend to the 
problems created by the constitution o f this difference. The situation is the same as 
that of politologists, who know that their problem would have no meaning had not 
the Greeks invented an “art of politics.” They are themselves a product of this inven­
tion, which they thus cannot reduce to nothingness. But they remain free to put this 
invention in history.

In this sense, irony and humor constitute two distinct political 
projects, two ways of discussing the sciences and o f producing debate with scientists. 
Irony opposes power to power. Humor produces (to the degree it itself manages to 
be produced) the possibility of a shared perplexity, which effectively turns those it 
brings together into equals. To these two projects, there correspond two distinct
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versions of the principle of symmetry: an instrument of reduction or a vector o f un­
certainty.

On th e  E v e n t
There is a beautiful Talmudic narrative that puts on stage three rabbis confronted with 
a point o f interpretation o f the Law.11 Rabbi Eliezer, to make his viewpoint prevail, 
has recourse to miracles: a carob tree is torn from the earth, a river starts flowing 
backward, the walls of the house of study lean inward — but none of these argu­
ments is judged to be admissible. Then Rabbi Eliezer appeals to the Most High, 
and a celestial voice confirms his authority. But Rabbi Joshua rises and cites Deuteron­
omy: the Torah “is not in the heavens.” The Most High has given the text to men so 
that they can discuss it. He no longer needs to intervene in the discussion o f the 
text’s meaning.

The scansion, the event that constitutes the gift of the divine 
text, establishes a difference between before and after— but what is this difference? 
What does this difference bear upon? W hen and how? The event does not say, and 
the Jewish traditions tell us that this is the way it must be. A great number o f actors, 
all o f whom have been, in one way or another, produced by the text, undertake to 
draw lessons from it. All are situated in the space it has opened; none can claim to 
have a privileged relation o f truth with it.

The notion of event that I have just introduced allows me to 
specify the relative positions o f scientists and their interpreters. The decisive point 
here is no longer to deny the differences scientists claim for themselves, but to avoid 
any way of describing them which implies that scientists have a privileged knowl­
edge of what this difference that singularizes them signifies.

It is the event that opens up this perspective — as long as one af­
firms that, as the creator o f difference, the event is not for all that the bearer o f sig­
nification. The invention o f the “art of politics” by the Greeks was an event, it cre­
ated a difference, but the signification this difference will take on, the solutions that 
will be brought to the open problem, and the commentaries and criticisms these solu­
tions will provoke are all part of what follows the event, not its attributes. The event 
is not identified with the significations that those who follow will create for it, and 
it does not even designate a priori those for whom it will make a difference. It has 
neither a privileged representative nor legitimate scope. The scope of the event is 
part of its effects, o f the problem posed in the future it creates. Its measure is the 
object of multiple interpretations, but it can also be measured by the very multiplicity 
of these interpretations: all those who, in one way or another, refer to it or invent a
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way o f using it to construct their own position, become part of the event’s effects. 
In other words, every reading— even a reading that denounces the event and calls it 
a fake — still situates the one who proposes the reading as an heir, as belonging to 
the future whose creation the event contributed to. In itself, no reading can claim 
to “prove” that in fact nothing in particular has happened. Only indifference “proves” 
the limits of the scope of the event.

Just as the event, in itself, does not have the power to dictate 
how it will be narrated or the consequences that will be authorized on its behalf, 
neither does it have the power to select among its narrators. Some o f these narrators 
will try to augment to the maximum the scope and rights authorized by the event, 
while others will aim at minimizing them. W hoever undertakes this work will have, 
as his sole constraint, the recognition that he himself is the heir of what has taken 
place, that the event situates him, whether he likes it or not (cf. the retaliation to 
which relativists are exposed in matters relating to the sciences when they want an 
X-ray exam or a prescription of antibiotics), that is, the recognition that he himself 
is a constructor of the history that follows the event, one constructor of signification 
among others.

This indeterminate character of the event gives its meaning to 
the difference between philosophers and scientists, which is what concerns us here, 
given Thomas Kuhn’s description. The scientists have recognized one part of the 
event, and have recognized themselves, practitioners of a normal science “provoked 
by the event.” The philosophers, by contrast, were asking more: they were demand­
ing that the history provoked by the event be capable of grounding its legitimacy. 
We here meet up with the contrast between the “foundation” \fondationj and the 
“ground” \fondement] proposed by Gilles Deleuze: “The foundation concerns the soil: 
it shows how something is established on this soil, how it occupies and possesses it; 
whereas the ground comes rather from the sky, it goes from the summit to its foun­
dations, and measures the possessor and the soil against one another according to a 
title of ownership.”12

The ironic relativist ceaselessly repeats and celebrates the failure 
of the philosophies of the ground. No title o f ownership can measure the rights of 
scientists to possess the “soil” they occupy. They are convinced, to their own satisfac­
tion, that no procedure recognized as scientific is capable of dictating, in controver­
sial cases, the outcome that the “true scientist” would have to choose. According to 
the viewpoint I am defending, the scope of the demonstration is zero, for it assumes 
that the foundational event can give an account of itself. W hat scientists know, as I 
am trying to singularize them — thus excluding the systematic producers of artifacts
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“in the name of science” or “in the name of objectivity” — what their tradition tells 
them, is that the foundation has already given way to diverse reprises, that the soils 
have been occupied, that is, that the event can be repeated. No procedure, however 
rational it might be, and no submission to criteria, whatever it may be, can guarantee 
this repetition. But the repetition would not find the terrain where it could be pro­
duced were not the scientists acting with a view toward its production.

If we can risk a parallel with the theory of grace (an interesting 
theory o f the event), I would situate the position o f scientists outside both the harsh 
perspective of Paul and Augustine, where God alone decides, whatever the actions, 
wills, and works of humans, and the soft semi-Pelagian perspective, according to 
which grace inevitably responds to the soul’s movement toward God (which allows 
one to affirm that, even if man is incapable o f attaining salvation without grace, an 
initial movement, o f which he is capable, is enough to open up the path o f salvation 
to him). Rather, they are situated in the perspective invented by Leibniz’s monadol- 
ogy. No finite being has the power to know how to act, uncertainty reigns, with no 
way out; but we know that, in one way or another, this world is the best possible 
world; the only coherent attitude is thus to try to live in harmony with the principle 
of God’s choice of this world, to seek to do the best one is capable o f while hoping 
that the accomplishment of this best is included in the divine definition of the world. 
To the idea of the best of all possible worlds there corresponds the idea o f proposi­
tions whose scientific character would be decidable. W ith neither guarantee nor 
promise of success. But not without precedent.

Obviously, we still need to understand the type of events that 
create a precedent for scientists, and to understand them in a way that allows us to 
follow the construction of the sciences without either ratifying or denouncing them, 
to appreciate the engagement and passion o f scientists without losing the possibility 
of laughing at them. W th  humor or irony, depending on the way they situate them­
selves in the scientific tradition: depending on whether they invent the means to 
prolong it, or claim it as their own in order to disqualify obstacles to its prolongation.
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In Search off a R e c o m m e n c e m e n t
t o  p u t  the question of the sciences under the sign of the event is to accept— against 
the ahistorical criterion of rationality— the possibility of establishing a parallel with 
the way Gilles Deleuze and Felix Guattari characterize philosophy as a contingent 
process.

Philosophy was born in Greece. Should the power to explain 
this fact be attributed to the historical Greek singularity? Or, on the contrary, should 
this singularity be referred back to the general conditions that allowed thought to 
discover itself, conditions for a nonevent, for the passage to the reality of a possibil­
ity whose rights and duties would be derived only from itself? In What Is Philosophy? 
Deleuze and Guattari respond that Greek philosophy was not the “friend” of the 
city any more than modern philosophy is the friend of capitalism, but that neither 
the city nor capitalism are “neutral” milieus for a philosophy that would derive its 
right to exist from a universal, ahistorical imperative. The philosopher, in the Greek 
city, pushes to the absolute the problem of a community of men who will themselves 
to be free and to be rivals. How can we recognize the true friend of thought or the 
concept? How can we differentiate it from its simulating rivals? W hat tests should 
its statements be submitted to in order to distinguish them from opinion? How do



these tests convey the power possessed by the concept to affirm its difference from 
opinion? The life of the city provides much more than a context for all these ques­
tions— the questions of Platonic philosophy— for they would have had no meaning 
elsewhere or beforehand. But they nonetheless create an event: against the solutions 
invented by the city for other problems, they set the demands of a problem these 
solutions neither imposed nor foresaw, but of which they constituted the terrain of 
invention.

The idea of a contingent process excludes explanation, which 
would transform the description into a deduction. It also excludes arbitrariness, which 
would insist on the contingency only in order to affirm, in a monotonous manner, 
that nothing has taken place, that the constructed significations and engendered 
problems are all valid because they are all relative to their context. The contingent 
process invites us to “follow” it, each effect being both a prolongation and a reinven­
tion. “The contingent recommencement of a same contingent process, in different 
conditions.”1

How, then, should we characterize the history of the modern sci­
ences as a contingent process? It is not enough to speak, with Kuhn, of the contingent 
existence of those societies that have admitted or respected the autonomy of scientific 
communities. Nor is it enough to locate, with Kuhn, the contingent advent of a para­
digm. In both cases, as soon as it finds the occasion of its beginning, the contin­
gency would preside over the advent of a process endowed with its own necessity. 
In order to avoid simply ratifying what is, I will have to try to interpret the ensem­
ble of modern sciences, those that are and those that might be, that is, to prolong, 
to reinvent, “to recommence with other givens.” This is why I have to invent a new 
mode of astonishment, a point of interrogation that does not commit me to privileg­
ing the experimental sciences, and to identify a “motif” (in the double sense, both 
musical and desiring) that would singularize “science” and make it capable of becom­
ing, certainly not an object of definition, but a subject of history.

My astonishment, like my motif, is going to take me back to 
Galileo. In the wake of so many others, for Galileo’s scientific work— but also the 
“Galileo affair,” his condemnation by the church — constitutes a quasi-obligatory 
reference for all narrations o f the origin of modern science. And this reference is 
not merely a historical artifact. Galileo himself appears to have been perfectly con­
scious of the fact that, with him, something new was in the process of coming into 
being. His public work celebrates an event — not only a “new world system,” but 
also a new way of arguing, to which he attributes the power to make his adversaries
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give way through ridicule, and to force Rome to bow down and modify its interpre­
tation of the Scriptures. In other words, Galileo presents us with both the problem 
of an event and the first explorations of its effects, and the signification that Galileo 
himself confers on it insofar as he is created-situated-produced by the event.

W hat subject of astonishment emerges with Galileo? I would 
like to situate him “before” the astronomical controversy, and thus before the Galileo 
“affair” properly speaking. As a first approximation, in any case, I take Galileo the 
astronomer to be inscribed in a history that he does not invent. Certainly, the tele­
scope allows him to make observations that were inaccessible to others, and thus to 
present original arguments. But it is enough to listen to the anxious tones of Kepler, 
who is asking for a telescope, who would give his soul for a telescope, to conclude 
that, despite the controveries he aroused, Galileo’s use of the telescope is not enough 
to singularize him. Galileo’s astronomical work can, without too much difficulty, be 
judged by historians, who will pose the problem o f his refusals — of Kepler’s ellipses, 
for example — and will admire the formidable intelligence of his arguments. By con­
trast, historians hesitate when faced with the work o f Galileo as the creator of the 
mathematical description o f the accelerated motion of heavy bodies. How can they 
recount the production of something that, in its essentials, is still accepted by physi­
cists, and that is still taught in the schools? How can they locate in history something 
that, since Galileo’s time, seems to have resisted history? How can they explain that, 
when we see an inclined plane, we are always the near contemporaries of Galileo?

This would be my subject of astonishment: this force of an oeuvre 
that has remained stable, capable o f triumphing over the relativity o f opinions and 
viewpoints. This was a subject of astonishment for many philosophers, beginning 
with Kant, when they realized the scope o f what that science, which debuts with 
Galileo, implies and imposes: a new type of truth. But Kant’s example precisely 
warned of the dangers of this astonishment, of the slippery slope it involves. For the 
Kantian question — how to retranslate in an admissible philosophical mode the fact 
that Galileo (and Newton) indeed seemed to have made nature speak, to have made 
it confess its laws — manifests an astonishing disproponion with what Galileo in fact 
did, namely, describe a motion whose prototype is the descent of highly polished 
balls down the length of a smooth inclined plane, or the eternal oscillation o f an 
ideal pendulum.

M y subject of astonishment would then be displaced slightly: 
How can we understand, whatever the interest o f rolling balls or an oscillating pen­
dulum, the fact that we, who are, like Kant, the heirs of the event of their description,
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are so easily led to describe it as “the discovery o f the laws of motion,” and not, 
for example, as “the practical identification of the (limited) class of accelerated mo­
tions whose prototype is pendular motion or the fall of bodies in the absence of 
friction”?

We now come to the motif that, to me, seems to singularize the 
modern sciences as such. If normative epistemology failed to identify a criterion of 
demarcation between science and nonscience, we need to recognize that the search 
for such a criterion could seem to be justified. Ever since Galileo constituted the 
reference for what we now call “modern science” — a power to which another power, 
that of the church, would eventually give way— the question “Is it scientific?” has 
become the decisive question, the question that arouses passions and provokes inven­
tion, the question on which the raison d’etre of the sciences apparently depends. This 
question is not identical with the question concerning the validity or falseness o f a 
proposition; it precedes it, something that Popper had indeed seen from the start, 
when he refused to identify the scientific proposition with the valid proposition.

But do the norms that seemed to be evoked by the question “Is 
it scientific?” — if they cannot be identified by the epistemologist-judge — merely 
amount to simple affirmations that the ironic sociologist would be free to interpret, 
that is, to reduce to “a repertory of discourses available to justify actions undertook 
for completely different reasons”?2 In other words, did Galileo “fabricate” the refer­
ence to science in his attempt to vanquish the power of Rome? Or were Galileo and 
his struggle against Rome provoked by the event that constitutes the possibility of affirming 
“This is scientific!”} It is this second viewpoint I will try to adopt. According to this 
viewpoint, what singularizes science is not the submission to criteria that would define 
a scientific procedure. The common “motif,” taken up in different practical modes 
and regimes, repeats the invention that makes the response to the question “Is it 
scientific?” decidable — at a given moment and in a given domain.

Obviously, we are not yet done with the ironist, who of course 
will be able to point to a remarkable tautology: what is scientific is whatever scien­
tists, at a given moment, decide it is. The position o f the humorist, which I am try­
ing to make my own, takes into account the passion, the relentless effort, the risk. If 
the response to the question “Is it scientific?” is a construction of scientists, it is not 
the fruit of an agreement among scientists, deciding among themselves something a 
detached observer can recognize as always undecidable. The gaze that sees the same, 
the undecidable, where those he is observing have as their raison d’etre to create 
difference, is the gaze of power.
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In fact, as I am now going to show, relativist skepticism— which 
reduces the difference that the scientist claims to create to the same, to the undecid- 
able — is nothing new. It even constitutes, one might say, the “primal scene,” out of 
which is born the singularity of what we call “the modern sciences.”

T h e  P o w e r  o f  F ic t io n
It is in the course of the third day of the Discourse concerning Two New Sciences that 
Galileo, under the mask of his spokesman Salviati, states the definition of uniformly 
accelerated motion, and I would like to understand how and why this “creates an 
event”: “By steady or uniform motion, I mean one in which the distances traversed 
by the moving particle during any equal intervals o f time, are themselves equal.”3 It 
is not without interest to see how Galileo himself will stage the event, that is, how 
the interlocutors Galileo has provided for Salviati — Sagredo and Simplicio — are 
going to react. The question is all the more interesting in that the roles of Sagredo 
and Simplicio changed between the Dialogue, written in 1633, and the Discourse, 
which was composed after his condemnation, in 1637.

In the Dialogue, Simplicio represents all o f Galileo’s adversaries, 
whereas Sagredo is the man of good sense, the man with whom Galileo’s readers 
should identify. This strategy, moreover, has a formidable efficaciousness, for when 
Sagredo, forgetting his supposed impartiality, allies himself with Salviati in order to 
shower insults on the unfortunate Simplicio, and with him all those he represents, 
it is we readers who are, at the same time, made to participate in a veritable intellec­
tual lynching. The new type of truth invented by Galileo is openly announced in 
the Dialogue like a truth of combat, verifying itself by its ability to silence or ridicule 
those who contest it. But in my reading hypothesis, which privileges the science of 
motion over the astronomical controversy, it is also announced in a quasi-clandestine 
manner. The composition o f the Dialogue concentrates one’s attention on the astro­
nomical debate, and it is in its service — notably to show that the Earth can be in mo­
tion without our being aware of i t— that the statements on movement are presented.

In the Discourse, the tone changed. Galileo has been condemned. 
Now an old man, he knows his death is at hand. He is writing clandestinely for 
readers he will never know. He is writing for the future, more for his successors 
than for the public. Theorems, propositions, and corollaries are lined up in good 
order. Simplicio and Sagredo have become simple stand-ins, asking the questions 
and posing the objections Galileo needs in order to bring to light the novelty and 
signification of his proposals.
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When Galileo states his definition of uniformly accelerated mo­
tion, it is Sagredo who reacts:

Although I can offer no rational objection to this or indeed to any other de­
finition, devised by any author whomsoever, since all definitions are arbitrary, 
I may nevertheless without offense be allowed to doubt whether such a def­
inition as the above, established in an abstract manner, corresponds to and 
describes that kind of accelerated motion which we meet in nature in the 
case of freely falling bodies.4

It thus seems that Galileo is expecting that the principal misunderstanding, the one 
he himself is the first to raise, will be the result of a skeptical reaction. His statement 
could be confused with an abstract definition, which refers to an author in the sense 
that this author, whoever he might be — there is no reason to take offense at this — 
does not have the power to cross the distance between the abstraction he creates and 
the world where, notably, bodies fall naturally.

In other words, Sagredo is a “relativist” avant la lettre: no author 
of an abstract proposition has the means to make nature a witness in order to carry 
the decision concerning its truth. The rivalry of human, purely human, points of 
view is unsurpassable. Every definition is arbitrary. Every definition, we shall say, is 
a fiction, referring to an author.

What authorizes us to make this observation? Nothing, if it were 
a matter of constructing a historical thesis. Slightly more, if we recall that Sagredo 
is not an author but a fictional character, and thus he conveys the diagnostic posed 
by Galileo himself, not in a “neutral” situation, but on the point of optimal encounter 
between the force and novelty of his expose and the reactions of the educated public, 
the “savants” to whom he is addressing himself. In the Dialogue, Sagredo never hesi­
tates to draw the most realist of conclusions from the astronomical demonstrations 
of Salviati, who never ceases to call him back to prudence. Galileo was thus able to 
plead that he himself (Salviati) would not encourage but rather discourage such ex­
cesses, contrary to the decision of Rome. It was not his fault if the “public,” repre­
sented by Sagredo, refused to understand. In the Discourse, where it is a question of 
science and not the system o f the world, Galileo thus seems to anticipate a rather 
different reaction from the public he is trying to interest. He has to impose himself 
“despite” the relativist skepticism that will greet, he fears, any abstract proposition, 
whoever its author might be.

The “relativist” reaction that Galileo stages is not without anal­
ogy to the argument that the Roman power had opposed to his own claims. Cardi­
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nal Oregio, who had become the personal theologian or P Urban VIII, has left 
us his recollection of the interview that the latter, then U v  : • \t.-ffeo Barberini, 
had with Galileo after the first condemnation o f 1616.

He asked him whether it was beyond God’s power a n :  • —  -- i r . e e  and 
move the orbs and the stars in a different way while v s -- .  ~he- 
nomena displayed in the heavens, all that is taught about :h ; - - —
their order, position, relative distances, and arrangement. If vom - - - 
tain that God cannot and knows not how to do this, you mu-:. ; 
prelate, demonstrate that all these things could not be obtained bv ■ - 
different from the one you have conceived, that such a system would 
contradiction.5

The great scholar, concludes Cardinal Oregio, remained silent.
The fact that Urban VIII, upon discovering his own argument 

in Simplicio’s mouth at the end of the Dialogue, concluded that Galileo had thereby 
meant to ridicule him, since everything Simplicio says is by definition ridiculous, 
belongs to the legendary history of Galileo’s condemnation, which I will not linger 
over here. On the other hand, the argument itself interests me because it breaks the 
staging that Galileo himself had elaborated, and which is all too often taken up by 
those seeking to characterize the singularity of the so-called modern sciences. Galileo’s 
adversaries were not only the belated heirs of Aristotle, which would have the effect 
of putting the Middle Ages in parentheses. The truth announced by Galileo not 
only had to impose itself against another truth that it contradicted. It first, and 
above all, had to to impose itself against the idea that all general and “abstract” under­
standing is essentially a fiction, that is, that human reason does not have the power 
to link up with the reason of things, that the latter refers to the order o f Aristotelian 
causalities or to mathematics.

We know that when Barberini, the future Urban VIII, evokes 
God’s omnipotence (“God can do anything that does not imply a contradiction”), 
he is taking up the famous argument of Etienne Tempier, the bishop o f Paris, who, 
in 1277, condemned the entirety o f the cosmological theses derived from Aris­
totelian doctrine on this basis. In particular, he condemned the proposition accord­
ing to which “God could not imprint on Heaven a movement of translation,” because 
the demonstration o f this proposition rested on the absurdity o f the hypothesis of 
the void, the production of which would be implied by such a motion. Absurdity is 
not contradiction. W hat appears to be absurd to us is perhaps not so for God. The 
authority o f the argument appeals to an absurdity, namely, the idea o f a rationality
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that, in one way or another, could pride itself on the power to establish the difference 
between the possible and the impossible, the suitable and the unsuitable, the think­
able and the inconceivable. It is this power that would come to refute the reference 
to the omnipotence of the divine author of creation. If God had so willed, what seems 
normal to us would not be so to him, what seems inconceivable or miraculous to us 
would be the norm. God’s omnipotence implies that we were thinking on the basis of 
a risk, that we were daring to think, for example — as Samuel Butler did in Ererwhon — 
that there could have existed a society where illness and misfortune were severely 
punished, while crimes and misdemeanors evoked pity and the most attentive medical 
care.

If no other difference between the imaginative and fictive world 
and our world can be legitimately invoked except God’s will alone, which has chosen 
to create the latter and not the others, then any mode of understanding that is not 
itself reducible to the pure observation of the facts, and to the logical reasoning de­
rived from the observed facts (bringing into play the principle of noncontradiction 
that even God respects), is o f the order o f a fiction, more or less well constructed, 
“elaborated in the abstract.” In other words, the logicist definition of science against 
which Popper fought, the one that understands a scientific proposition to be a propo­
sition logically derivable from the facts, was, according to Tempier’s prescriptions, 
nothing less than the only nonfictive form of understanding. Now, the group of 
authors we have examined, from Popper to Feyerabend, and from Lakatos to Kuhn, 
are in agreement on a single point: scientific practice does not conform to these 
prescriptions; no “fact” intervening in a scientific reasoning is “observable” in a neu­
tral manner, and no scientific reasoning is reducible to a logical operation admissi­
ble by the “facts”; they all form a part of the “elaboration in the abstract.”

W hat should we think o f the apparently contemporary character 
of the debate we have uncovered at the origin of the modern sciences? First of all, it 
seems to me, it signals the fact that something happened between Antiquity and this 
origin, this modern origin. The Greeks, had they been confronted with the postulate 
of a divine omnipotence, defined as the absence of constraints, would undoubtedly 
have denounced the ugliness of the hubris, o f the pride that exceeds all limits, of the 
despotic decision that draws its glory from its own arbitrariness. I will not discuss 
here the various ways that philosophers have tried to restore the virtues o f wisdom 
to the despot G od— and I am, of course, thinking primarily of Leibniz — nor the 
thorny question of knowing how to recount the history that produced this figure of 
power, in relation to which human reason is called upon to situate itself. For Pierre 
Duhem, the philosopher-physicist, it is the unique glory of Christianity to have ere-
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ated, against the certitudes o f the tradition, a dramatic distance between necessary 
truths and truths o f fact, which it is possible to deny without contradiction. For the 
philosopher Eric Alliez, this history is first o f all that of the cities, where, at the end 
of the Middle Ages, the difference between the possible and the impossible was a 
question of will, speculation, and the entrepreneurial spirit, rebelling against every­
thing that would, in principle, make what is and what must be coincide.6 In a case 
like this one, moreover, there is probably no choice to be made. If the words and 
actors are authorized by the Christian faith, they do not tell us why they are seeking 
this particular authorization, or why they find it in faith.

Let me emphasize, however, that the statement of Bishop Tem- 
pier, who pronounces these words and actualizes this authority, concerns a political 
problematic: it is a question o f administering the renaissance of the pagan “Greek 
heritage,” that is, of deciding which parts o f this heritage can be considered to be 
the production of a “naked reason,” uncontaminated by paganism (in this case, it 
will be logic, that is, mathematics), and which parts must be considered as suspect, 
tainted by their pagan source — a problem that is not without analogy to the modern 
question o f the relations between “pure” science and ideology.

In any case, we should not underemphasize the importance of 
this fact: the Middle Ages created a new figure of skepticism, a figure in which skep­
ticism, which is probably present in all human civilizations, was no longer formu­
lated by a minoritarian thought, accepting the risk o f exclusion or marginality, but 
by a thought that established explicit links not only with power, but with a repressive 
dimension o f power. This skepticism disqualifies anyone who does not submit to its 
negative norms and instead undermines their obviousness, at their own risk and 
peril — and it can do so because it is authorized by a constraint imposed by power it­
self condemning as erroneous, from the viewpoint of faith, any use of reason that 
would limit God’s absolute freedom. Correlatively, this type of thought imposes the 
power of fiction as an unsurpassable horizon o f our arguments, a power that has the 
language to invent “rational arguments” to bend the facts, to create illusions of ne­
cessity, and to produce an apparent submission of the world to its definitions “elab­
orated in the abstract.” Any definition or explanation that, by going beyond the 
facts and logic, can thereby be persuaded to encroach on God’s full freedom has 
ceded to the power of fiction.

The fact that this power o f fiction has become the principal 
weapon o f contemporary relativists, that the positivist adulators of scientific ratio­
nality have tried to prove that this rationality was shielded from it, and that Sagredo 
himself had recourse to it indicates that the argument was able to acquire an au-
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tonomous plausibility, the now “exotic” reference to divine omnipotence no longer 
being necessary to sustain it. In the perspective I am constructing, it is the obvious­
ness of this power o f fiction that constitutes not only the “terrain o f invention” for 
modern science, but also the means by which it will stabilize itself so as to better detach 
itself from it. In other words, the contingency of the origin — and we should recall 
that nominalist skepticism, of course, hardly defines medieval thought as a whole — 
does not here define an “occasion” that could then be forgotten, but is captured by 
the procedural logic that constitutes this origin as one of its conditions. W herever a 
“new use of reason” is produced — and this is how I propose to identify the singular­
ity o f the modern sciences — it will imply and affirm the inability of reason alone to 
vanquish the power of fiction.

A  N e w  Use off Reason?
The staging I have just indulged in does not seek the title of a historical truth, but 
merely the construction of a viewpoint from which the modern sciences could be 
understood as a contingent process. The fact that Galileo, at the very moment he 
bequeaths to posterity the science of uniformly accelerated motion, deliberately makes 
reference to what I am calling the “power of fiction,” is, for me, the sign of the 
event. The force and novelty of his statement lie in the fact that it can short-circuit the 
argument that is staging this power, that it can oppose to it a counterpower that si­
lences the skeptics.. .  including today’s relativists. “To begin again with other givens.” 

Among these other givens, there first o f all figures the new insep­
arability between science and fiction. No legitimate use of reason can any longer 
guarantee the difference between what it would authorize and what it would relegate 
to fiction. As opposed to the dominant modern philosophy, which seeks a philosoph­
ical “subject” capable of offering this guarantee — a purified subject, stripped of 
anything that would lead it to fiction — the positive sciences do not require their 
statements to have a different “essence” from creatures of fiction. They demand— and 
this is the “m otif” of the sciences— that they be very particular fictions, capable of 
silencing those who claim “it’s only a fiction.” For me, this is the primary meaning 
of the affirmation “This is scientific.” This is why the search for norms was in vain. 
The decision as to “what is scientific” indeed depends on a politics constitutive of 
the sciences, because what is at stake are the tests that qualify one statement among 
other statements — a claimant and its rivals. No statement draws its legitimacy from 
an epistemological right, which would play a role analogous to the divine right of 
traditional politics. They all belong to the order o f the possible, and are only differ-
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entiated a posteriori, in accordance with a logic which is not that of judgment, the 
search for a ground, but that of the foundation: “Here, we can.”

Read in this register, the Galilean event can also make sense of 
the astonishment that I have taken on as a challenge. For it would indeed be a new 
“use of reason,” capable of doing what it was no longer believed possible to do, cele­
brating the statements that lightheartedly cross the distance between “nature” and 
polished balls rushing down a smooth, inclined plane. W hat is presented as having 
been reconquered in principle, if not (still) in fact, is precisely something one believed 
to have been lost: the power to make nature speak, that is, the power of assessing the dif­
ference between “its” reasons and those of the fictions so easily created about it.

It remains to be seen what there is about Galileo’s statement 
concerning falling bodies that must not be “only a fiction.”

The response to this question has often been given in a general 
mode. Thus, as everyone has said and repeated, Galileo’s science of motion would 
be new in that it does not say why heavy bodies fall the way they do, but merely 
specifies how they fall. This distinction is always present today. When Stephen Hawk­
ing envisions the “end of physics,” the construction of an equation that will tell us 
what the universe is, he hastens to stage the final act, where philosophers, scientists, 
and ordinary people will get together to discuss “why” the universe is as it is, and 
why we ourselves, who have identified it, exist. It is then and only then — when we 
have all reached an agreement on this subject— that we will finally know the thought 
of God.7

This example is enough to show that the question “how” cannot 
be identified with a humble prejudice, itself guaranteeing a difference between science 
and fiction. Rather, it entails a principle of distribution that decides who is entitled 
to speak. No matter how far he or she goes in inventing modalities of the question 
“how,” the scientist is always working with other scientists. Galileo’s statements have 
been subjected to different modifications, but their authors are scientists, they belong 
to the class of those who recognize themselves as Galileo’s dependents. These mod­
ifications thus have the right to be qualified as “progress.” By contrast, once it is a 
question o f “why,” the scientist admits that the stage becomes occupied by all those 
who had been excluded: the philosophers, and even ordinary people (if the former 
are admitted, how can the latter be excluded!). He will no longer claim any exclusiv­
ity, but he will claim, of course, that the “why,” which is everybody’s business, is the 
“why” whose “how” he has identified. According to Hawking, for example, when it 
is a question of the universe, the philosopher who thinks becoming or the event
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falls silent. The stage on which he will finally be able to speak will be defined by the 
equation that allows him to affirm that the universe is.

The scientific “how” thus has no other a priori limits than those 
of the questions that, rightly or wrongly, are recognized as scientific. The “why,” in 
this staging, has no autonomous formulation. It transcends the “how” only in appear­
ance: it must first learn from the “how” what it is authorized to ask.

Thus, the differentiation between how and why is not a symmet­
rical division, but a distinction between a dynamic power, that of science, and its re­
mainder, which is constantly reformulated as a repercussion. A game of fools, which 
was given its rules when Kant handed over to the power o f science the whole of the 
phenomenal world, including the subject, insofar as it is “pathological,” that is, ex­
plainable through reasons, motives, opinions, and passions — everything the “acting,” 
“free,” “intelligible” subject has to cut itself o ff from in order to determine what it 
must do.8

The new “use of reason” the Galilean event celebrates thus has 
two interesting features. It invents, with regard to things, a “how” that defines the 
“why” as its remainder. It selects those who can participate in the discussion o f the 
“how,” of its extension and modification, and defines the others, the philosophers 
and ordinary people, as those who come afterward — a landscape structured by a 
stabilized division between what is “scientific,” the business of scientists, and the re­
mainder. Both of these features are political. The first is addressed to things, and pre­
scribes the way they should be treated. The second is addressed to humans, and dis­
tributes competencies and responsibilities in this treatment. Rome, Galileo proclaims, 
need not enter the territory of the sciences, which alone are fit to discuss whether 
the Earth or the Sun turns around the other. The “criterion o f demarcation” that 
Popper’s disciples vainly sought to define is thus indeed consubstantial with science. 
But it does not merit this because of a “rational” use of reason; it marks out territories 
invested against the power of fiction by those who are inscribed in the tradition inau­
gurated by Galileo.

But how does Galileo prove that his fiction is not a fiction like 
the others? W hat argument does he oppose to Sagredo’s objection, who suspects 
that his definition of accelerated motion is arbitrary, like all definitions elaborated 
in the abstract? He takes the objection to heart, and even has Salviati say that he has 
discussed the problem with the author (Galileo). Then, he specifies what he means 
by “moments of speed.” There is here a break in the style of Galileo’s narrative, 
which must be confronted by historians who take him as their subject: there is the 
Galileo whose ideas on “motion” they try to reconstitute, and the Galileo who now
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tries to explain himself, and who apparently deems it suitable to paraphrase his theses, 
which correspond to our own. A Galileo who gives himself the luxury of playing the 
historian o f his own ideas, of the difficulties he is experiencing here “at the begin­
ning.”9 Galileo then establishes a differentiation between the causes of acceleration 
(the “why”), on which “different philosophers have expressed different opinions,” 
“imaginings” whose examination would not be very “profitable,” and the properties 
of accelerated motion, which he will demonstrate are indeed applicable — this is what 
is at stake — “to the registers animated by a naturally accelerated falling motion.”

In other words, not only has Galileo staged the objection of Sa­
gredo and the “power of fiction” it implies, but he calls on this power to disqualify 
what, in motion, is a matter o f opinion and to indicate what is a matter for demon­
stration. Galileo’s inquiry thus needs to affirm the power of fiction: it is that against 
which science must differentiate itself, and that through which it defines-disqualifies 
everything that is not science.

Then Galileo-author, that is, the trio thanks to which he is argu­
ing, effaces himself. Theorems, corollaries, propositions, and problems will succeed 
each other. A succession on which very few relativist historians, such as Feyerabend, 
have dared to comment, but where the physicist is perfectly at ease: the difference 
is made, “his” Galileo is at work. “Reduce that to sociology,” try to show in what 
and to what Galileo’s response to this problem is relative, for example: “Given a 
vertical and a plane inclined to it, o f the same height and having the same upper 
terminus; to find a point, vertically above the common point, from which a moveable 
object, falling and then deflected along the inclined plane, consumes the same time in 
this plane as [in fall] from rest through the [given] vertical” (Problem XII).10 Galileo 
effaces himself in order to leave “speech” to the thing that will silence the others. 
Enter the inclined plane.

T h e  In c lin e d  Plane
According to Stilman Drake, Galileo became “our Galileo” in 1607.11 In any case, 
it was in 1608 that there appeared, in Galileo’s working notes, a schema over which 
historians would spill much ink. If, according to Drake, the author of this schema is 
“our” Galileo, for others, it describes his act of birth. By all accounts, it is a question 
of a “knot,” an effectively realized experiment, and the person who performed it 
should have known or indeed already knew, or comprehended, “how” it was suitable 
for describing the motion of falling bodies.12

The schema that figures in folio 116v represents the distance 
between the point of impact on the ground and the edge of the table from which
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the balls fell — balls that, before rolling across the table, had (no doubt) descended 
the length of an inclined plane sitting on this table. In the calculations that appear 
on this page, Galileo correlates the distance to the ground with the vertical height 
the ball fell before rolling on the table.13 By all accounts, the schema articulates 
three types of motion: the first motion o f falling, which is simply characterized by 
the height o f the fall; the horizontal motion on the table; and the motion of free 
fall, characterized by the horizontal distance it permits the ball to cross (for a table 
of doubled height).

This schema represents an experimental apparatus, in the mod­
ern sense o f the term, an apparatus of which Galileo is the author, in the strong 
sense o f the term, because it is a question of an artificial, premeditated setup that 
produces “facts o f art” — artifacts in the positive sense. And the singularity o f this 
apparatus, as we will see, is that it allows its author to withdraw, to let the motion tes­
tify in his place. It is the motion, staged by the apparatus, that will silence the other 
authors, who would like to understand it differently. The apparatus thus plays on a 
double register: it makes the phenomenon “speak” in order to “silence” the rivals.

What the phenomenon thus staged bears witness to is not trivial. 
The three types of motion it articulates are characterized by three different modes. 
The first fall permits one to characterize the moving body as having gained speed, 
and suggests that the speed gained is determined solely by the height o f the fall. 
The horizontal motion is characterized as uniform, and the apparatus suggests that 
one attribute to it as speed (in the traditional sense of the relation between the dis­
tance traveled and the time it took to traverse it) the speed gained during the preced­
ing fall. The third motion, that of the free fall, can only measure this speed if one 
admits that it is composed of two motions that do not interfere with each other, the 
accelerated motion o f vertical fall, in a time that depends solely on the height of the 
table, and the uniform horizontal motion that is going on during the same time.

Not only does Galileo’s apparatus articulate three different types 
of motion, it also presupposes and affirms the possibility of defining three distinct 
and articulated concepts of speed: speed in the sense that it is gained, linked to a 
past in which the moving body changed altitude; speed in the sense that the body 
“has” it at a given moment, and, for example, at the end of this fall, at the moment 
the body passes from the inclined plane to the horizontal table; and the speed of the 
motion insofar as it characterizes the horizontal, uniform motion of the moving 
body. The apparatus proposes an operational relation o f equivalence between these 
three speeds: the instantaneous speed characterizing the moving body at the end of
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its fall is equal to that which it had gained in the past and it is also equal to that 
which in the future is going to characterize its uniform motion.

I have explained what Galileo’s apparatus implies and affirms in 
order to show that the “law o f motion” is not linked to observation but is relative to 
an order of created “fact,” to an artifact of the laboratory. But this artifact has a singu­
larity: the apparatus that creates it is also able, certainly not to explain why motion 
lets itself be characterized in this way, but to counter any other characterization. In 
effect, it can place the three motions that constitute it in variation: the height and 
slope of the inclined plane, the distance between the end of the plane and the edge of 
the table, the height of the table. To any disputation, then, a response can be invented 
(if the case arose, one could use two inclined planes, or make a comparison between 
a parabolic free fall and a vertical free fall).14 The apparatus could then be seen as 
the generator of a set of cases, each responding to a possible putting in doubt, and 
in each case affirming that only Galileo’s description is faithful to it. The different 
falling motions that can be observed have given way to a motion that is both unique 
and decomposable in terms of independent variables, controllable by the operator 
and capable of forcing the skeptic to admit that there is only one legitimate way to 
articulate them.

Obviously, nothing of all this figures in folio 116v, and Galileo 
invented other, much more picturesque stagings in the Dialogue. But the apparatus 
created in 1608 makes the world, which Galileo made his readers discover in terms 
of thought experiments, exist in the laboratory. We could certainly say that this is an 
abstract, idealized, geometric world. But we will have said nothing, for we will simply 
have repeated Sagredo’s skeptical objection: this is simply a world answering to a 
definition elaborated in the abstract. The question is rather that of knowing what 
had been abstract, what singularizes this fiction. The Active world proposed by Galileo 
is not simply the world that Galileo knows how to interrogate, it is a world that no 
one could interrogate differently than he. It is a world whose categories are practical be­
cause they are those o f an experimental apparatus that he invented. It is in fact a 
concrete world in the sense that this world allows him to welcome the multitude of 
rival fictions about motions that compose it, and to make the difference between 
them, and designate the one that represents it in a legitimate manner.

Galileo’s world appears as “abstract” because many things have 
been eliminated, whose categories the experimental apparatus does not permit to be 
defined. But the “abstraction” is here the creation of a concrete being, an intersect­
ing o f references, capable of silencing the rivals of the person who conceives of it.
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Sagredo was not silenced because he was impressed by the subjective authority of 
Salviati, nor because he would have been led to recognize the well-foundedness of 
the proposed definition by some intersubjective practice o f rational discussion. It 
was the experimental apparatus that silenced Sagredo, that forbade him to oppose 
another fiction to the one proposed by Salviati, because this was precisely its func­
tion: to silence all the other fictions. And if, after three and a half centuries, we are 
still teaching the laws o f Galilean motion and the apparatuses that allow us to stage 
it— inclined planes and pendulums— it is because until now no other interpretation 
has succeeded in undoing the association, invented by Galileo, between the inclined 
plane and the behavior o f falling bodies.

When we speak o f “abstract scientific representation,” we are 
too often referring to a general notion o f abstraction, common, for example, to 
both physics and mathematics. But here, abstraction expresses an event and not a 
general procedure: the local, conditional, and selective triumph over skepticism. It 
was rather the medieval notion of speed that was abstract in the general sense, sepa­
rable from the moving bodies it qualified: give me a means to measure space and 
time, and you will be able to forget the difference between the stone that falls, the 
bird that flies, or the horse that, exhausted and breathless, will soon collapse: I will 
tell you their speed, the relations between the space traversed and the time it took 
to traverse it. For Galileo, these movements are not all equivalent. His apparatus al­
lows him to stage the movement of the stone, but not that of the bird. The speed of 
Galilean bodies — the speed that, we would say today, defines classical dynamics — is 
inseparable from the moving bodies it defines by the existence of an experimental 
apparatus, which permits one to hold, faced with the concrete multitude of rival 
propositions, that this speed is not merely one way among others of defining the 
behavior of this body.

Abstraction is not the product o f an “abstract way o f seeing 
things.” It has nothing psychological or methodological about it. It is relative to the 
invention of an experimental practice that distinguishes it from one fiction among 
others while “creating” a fact that singularizes one class of phenomena among others. 
This is why the difference between what can be the “object of representation” and 
what is supposed to “escape” representation cannot be grounded a priori by a theory, 
philosophical or otherwise. To ground always means to refer to a criterion that claims 
to escape history in order to constitute a norm. Before Galileo, who would have 
held that Galileo’s speed was “representable” — an instantaneous speed in which a 
body traverses no space at all in no time whatsoever? W ho believes it is possible to 
“represent” light, which is neither a wave nor a particle, but which can, depending



86  , 7

on the circumstances, respond to the representation sometimes as a wave and some­
times as a particle? The sciences do not depend on a possibility of representing some­
thing it would be the task of philosophy to ground; they invent possibilities o f rep­
resenting, o f constituting a statement that nothing a priori distinguishes from a 
fiction, as the legitimate representation o f a phenomenon. As Bruno Latour has 
emphasized, scientific “representation” here has a meaning closer to the one it has 
in politics than in the theory of knowledge.
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M a k i n g  H is t o r y

N e g a t iv e  T r u t h
i n  t h e  modern sciences, we can see the invention of an original practice o f attribu­
tion of the quality o f being an author, playing on two senses that it opposes: the 
author as an individual, animated with intentions, projects, ambitions; and the author 
as someone who creates authority. It is not a question of a naivete, which could be 
critiqued, for instance, by contemporary theories o f literature, but o f a rule o f the 
game and an imperative of invention. Scientists know themselves and their colleagues 
as “authors” in the first sense of the term. This matters little. W hat matters is that 
their colleagues are constrained to recognize that they cannot turn the quality of 
authors into an argument against them, that they cannot localize the flaw that would 
allow them to affirm that someone who claims to have “made nature speak” has in 
fact spoken in its place. This is the very meaning of the event that constitutes the 
experimental invention: the invention of the power to confer on things the power of confer­
ring on the experimenter the power to speak in their name.

We can understand why Popper was convinced he had isolated 
an essential aspect of experimental scientific practice with the theme of falsification. 
He had seen clearly that the challenge of falsifiability, and thus the possibility of 
making it a principle, was crucial. W hat he had certainly seen less clearly was that it 
was not a question of a decision that a scientist would be free to make with regard



to a theoretical proposition. Likewise, with the notion of a “conventionalist strata­
gem,” he had clearly seen that what scientists defined themselves against was the 
power of fiction. W hat he saw less clearly was that the possibility of speaking of a 
stratagem — that is, o f denouncing this power— was itself also dependent on the 
counterpower created by the experimental apparatus. From the viewpoint inaugu­
rated by Galileo and his successors, the power of fiction reigns wherever experi­
mental invention has not taken place, despite good wills and heroic decisions.

If we had to define the new type of “truth,” for which the mathe­
matical definition o f movement is serving us as a prototype, what we must think of, 
rather than the famous distinction between how and why, is the idea of a negative 
truth: a truth whose primary meaning is to resist the test of controversy, unable to be 
convinced that it is no more than one fiction among others. The “authority” of ex­
perimental science, its claim to objectivity, thus has no other source than the negative: 
a statement has conquered — at a given epoch, of course, and not in the absolute — 
the means to demonstrate that it is not a simple fiction, relative to the intentions 
and convictions of its author. But it is not differentiated from the fiction by anything 
other than its power to silence its rivals.

The experimental statement is thus mute with regard to its posi­
tive scope. It is all the more so in that one’s rivals, who are constrained to fall silent, 
are not just anyone. They are those who accept the situation of controversy, that is, 
the challenge of the experimental apparatus. Galileo’s apparatus, for example, is pow­
erless to silence those who would refuse to consider the movement of moving bodies 
to be of any interest, for whom understanding movement first o f all means under­
standing the growth o f plants or the gallop of a horse. The latter is “excluded” from 
the laboratory, from the place where rivals gather around an experimental apparatus 
that could put it to the test. But the process of selection-exclusion is not enough to 
establish the difference between “scientists” and “nonscientists.” There is no other 
criterion for this than the dynamic o f the scientific fields that are constituted in 
producing this criterion. It is a process that must be followed, in the sense that it is 
both the stake and the product, a creation o f the collection of “colleagues” whose 
objections, criticisms, and interests are recognized as pertinent.1 Others, such as 
the philosophers and historians, whether they accept it or not, remain “at the door 
of the laboratory,” and can enter it only in two completely distinct modalities: either 
by confusing it with a windmill, that is, by denouncing it as arbitrary, which, for the 
legitimate inhabitants, will only manifest their incompetence; or else by succeeding 
in having their objections and counterpropositions admitted — a rare event, which 
will be greeted as a “revolution,” or at least an inflection in the course of history.
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The invention of an experimental apparatus is what makes La- 
tour’s principle of irreduction pertinent: it is an operator applicable to both things and 
humans. It proposes both a staging of things and an operation that disqualifies those, 
among humans, who do not accept the challenge of this staging. To be comprehended, 
it must be described according to a perspective that follows the perspective o f the 
colleagues it qualifies (a perspective that adopts, by definition, the history and epis- 
temology of the victors), and which thus can always be accused of arbitrariness by 
the others. This is why any epistemological rationality that requires a norm to justify 
the history in which the criteria of scientific legitimacy are invented and stabilized 
can lead straight to relativism, as we have seen in Feyerabend’s case: such criteria 
require, like an anamorphosis, the pinpointing of the perspective (here, that of history) 
in relation to which they have meaning.

It is all the more important to emphasize that, because experimen­
tal statements lack the power to force the protagonists to enter the laboratory, this 
proposition has an inversely symmetrical consequence. The experimental statement 
has no positive proof at its disposal that would allow it to establish its own significa­
tion and have it accepted outside the laboratory, that would allow it, for example, to 
identify, among the multiplicity of different phenomena that proliferate in the labo­
ratory, those to which it constitutes a path of privileged access. The statement, in 
effect, has relevance only if the selection of traits brought about by the experimen­
tal apparatus is itself recognized as relevant. It proposes to judge a phenomenon in 
terms of an ideal (the categories that correspond to the experimental apparatus) and 
the distance from the ideal (the parasitical and secondary effects that complicate the 
situation, and which one must learn how to manage). But it cannot impose this 
judgment. Outside the laboratory, there is nothing to prevent those to whom it 
would like to address itself from claiming that, as regards the field that occupies 
them, the statement merely designates a fiction, that it is, as Sagredo said, “a defini­
tion elaborated and accepted in the abstract.” It was in this manner that French “me­
chanical engineers” protested, during the entire thirteenth century, against the arro­
gance o f the academic “mathematicians” who undertook to subject them to their 
“laws,” in both senses o f the term.

In other words, the experimental event does not constitute a re­
sponse without also posing a problem. It does not create a difference between those it 
gathers together and those who remain indifferent to it without also posing the polit­
ical question of knowing if and how this indifference will be broken, if and how the 
consequences of the event will be propagated outside the laboratory. The experimen­
tal event makes a difference, but it does not say for whom this difference has to count.

M a k i n g  H i s t o r y



Concerning those who have accepted to gather around the exper­
imental apparatus to recognize its possible relevence, we must first of all say that they 
have allowed themselves to become interested. Getting people together in a laboratory 
is not a right. Anyone who thinks he has this right is recognized as a “mad scien­
tist.” He moves forward alone, armed with facts that, according to him, should logi­
cally bring the general assent to his side. He demands that we take them seriously, as 
recommended by epistemological treatises, and becomes indignant, in the name of 
the values of science, when his proposition is not recognized as scientific. But we also 
know of disciplines that cannot be made to admit that they can produce something 
other than fictions. This is the case with parapsychology, which, since the founding 
of Joseph B. Rhine’s laboratory in 1930, has devoted all its efforts to inventing ever 
more rigorous experimental protocols, but it runs into “non”-interlocutors, ready 
to admit any hypothesis the moment it allows them to conclude that there are no 
facts. The rules o f scientific controversy founder: critics refuse to let themselves be­
come interested, to gather together in the laboratory. They are content to recall 
some cases, supposedly valid for all, in which “everyone knows” that there was only 
an artifact, in the negative sense, or trickery.2

This example, one among many, shows that the simple opening 
of an experimental controversy is already a success: a statement has succeeded in in­
teresting colleagues who are equipped to put it to the test. “To let oneself become 
interested” is the prerequisite necessary to every controversy, to every putting to the 
test.

This is not at all surprising, for letting oneself become interested 
is a risk. Interested scientists are scientists who ask themselves if an experimental 
statement can intervene in their problematic field: W hat difference will it produce? 
What new constraints and what new possibilities will it determine? In short, what 
signification will it be able to take on? Accepting participation in a putting to the 
test thus not only means accepting the possibility of a new practice, in the sense of a 
simple new instrumental possibility; it means accepting the possibility of a new prac­
tical engagement. Experimental procedure, truth, and reality will quite possibly enter 
into a regime of new mutual engagement. It is indeed “engagement” we are speaking 
of here, in the aesthetic, affective, and ethological sense, for the three articulated terms — 
procedure, truth, and reality— only come together in the mode of a new way o f ex­
isting and making exist, where the procedure produces truth with regard to a reality that 
it discovers-invents; where reality guarantees the production of truth i f  the constraints of 
the procedure are respected; where the scientist submits to a becoming that cannot be reduced
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to the simple possession of a knowledge (which Kuhn had clearly seen). This is why inter­
est, as the sensibility to a possible becoming, is what an innovative scientist must try 
to create — a question of life or death.

A u t h o r s  t o  In te re s t
Authority and author, it will be recalled, have the same root, and it was medieval, so- 
called scholastic, practices that bestowed on them their solid significations. “Authors,” 
in the medieval sense, are people whose authority comes from a text, which can be 
commented on but not contradicted. This in no way implies a practice o f submissive 
reading, on the contrary. Thus, in Thomas Aquinas’s Summa, the authors called upon 
as witnesses to a determinate question do so in the form of citations abstracted 
from their context. The game and the stake [le jeu et l'enjeu\ are to make them agree 
while, most often, holding to the letter of the citation, without discussing the mean­
ing ascribed to it by the author. In other words, the author creates the “authority,” 
but Thomas makes himself the judge and treats the author-authority as a witness 
called upon for comparison. Thomas has to assume that the witness spoke the truth, 
and his judgment will have to take his testimony into account, but it is he who ac­
tively decides the manner in which this testimony will be taken into account.

Thus, the difference between scholastic practice and scientific 
practice is not as radical as we might have thought. Thomas recognizes that “authors” 
create authority, but he acted as if he knew himself to be free to determine the way 
they must be taken into account. Scientists recognize “nature” as their sole “author­
ity,” as the phenomenon they are concerned with, but they know that the possibility 
for this “authority” to create authority is not a given. It is up to them to constitute 
nature as an authority.

The great difference, in fact, comes from the link between author­
ity and history. The scholastics try to make various authors agree — pagan philoso­
phers, Christian doctors, and the divine author o f revelation. Their ambition is to 
stabilize and harmonize history. In the sciences, to succeed in constituting nature as an 
authority and to make history are synonymous. The power to “make the difference” is 
on the side of the event— the creator of meaning, but still waiting for significations. 
The laboratory where a new experimental apparatus withstands the tests that will 
make it recognizable as something capable of giving a phenomenon the power of be­
stowing authority on its representative is mute with regard to the fields in which this 
representative will have the title to speak. In other words, the event poses the problem 
of its effects, and gives meaning to the history that, alone, belongs to the response.
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In this singular link between authority and history, we can see 
the principal characteristic o f the “politics” invented by the sciences: the flaunted 
solidarity between what Aristotle distinguished as praxis, whose virtue was phronesis 
or practical wisdom, and poiesis, whose virtue was techne or know-how. The Aristotelian 
distinction moved between the work of fabrication, having its end in a product, and 
human action, which is open and unlimited, because it concerns a field defined by 
the plurality— the rivalry, conflict, and complementarity— of human beings living 
together.3 The laboratory, from all appearances, is the place of poiesis, for it is the 
place where a “fact” is fabricated, a fact whose vocation is to make authority, to 
constitute the unity of the end (the statement that represents it) and the means (the 
experimental apparatus). But it is also the place o f a praxis, for this “fact” is not an 
end; it inaugurates, as the epistemologists would put it, a “research program” — that 
is, to put it more concretely, it is addressed to other authors with whom it proposes 
to “live together” in a new mode.

The link between poiesis and praxis, between “fact” and “history,” 
is obviously not an absolute novelty. We can retroactively dispute Aristotle’s distinc­
tion. The novelty is that his link now defines a class of authors who exploit it sys­
tematically. It is this novelty that escapes the apolitical conceptions of “rationality” 
invented by the theoretico-experimental sciences. Whether it is a question of Alexan­
dre Koyre putting the physics of Galileo and Newton under the sign of Plato (math­
ematical intelligibility of the world), or critics of technoscience putting onstage the 
“merely operative” character o f scientific concepts (“science does not think”), the 
analogy (with the Platonic vision of the world) or the opposition (to the demands of 
philosophical or symbolic intelligibility) conceals the change of scene that trans­
forms the signification of words. Material, electron, vacuum do not receive an “opera­
tional” definition, as if it were enough simply to decide to subject them to an opera­
tion; rather, they become that on which we are now able to operate, and it is this 
“we” that is decisive, the creation of a collectivity with which matter, electron, or 
the vacuum will now make history. It is from the political definition of this collectiv­
ity that epistemological terms such as objectivity or theory take on meaning.

Scientific practices imply, correlatively, a phronesis, a practical wis­
dom that concerns the plurality of humans and the diversity of their interests, but in a 
new genre. This is why it becomes possible to create a scientific imperative from the 
notion o f “interest” without for all that running against an “established sentiment,” a 
sentiment that designates the “disinterested consensus” o f scientists as the guarantee 
of their propositions. Interest is here redefined by the link in which the ensemble of 
poiesis and praxis, techne and phronesis, fact and history are reinvented together.



9 4 , 5

Interest derives from inter-esse: to be situated between. This not 
only means to stand in the way of \faire ecran], but first of all to make a link between 
[faire lien]. Those who let themselves become interested in an experimental statement 
accept the hypothesis o f a link that engages them, and this link is defined by a very 
precise claim, which prescribes a duty and confers a right. Those who accept it 
must be able to maintain that they have done so only to the degree that the statement 
did not link them to an author “like the others,” and that this link did not signify a 
relation of dependence to interests, convictions, or ambitions that would be the 
clandestine ingredients o f this author’s proposition. It also means that those who 
accept to engage themselves, who admit into their laboratory the experimental appa­
ratus authorized by the statement, have the right to preserve their position as inde­
pendent rivals, and do not have to become disciples subject to the unanimity of an 
idea. They simply recognize that the apparatus has succeeded in allowing the phe­
nomenon to “create authority,” to bear witness to the way it has to be described.

The possibility o f this redefinition in fact separates the question 
of the sciences from the group of philosophical readings that have disqualified “in­
terest,” and have, in one way or another, grounded their judgment in relation to the 
true, or indeed in a transcendent order (readings that are the heirs of Plato, the first 
“professional thinker,” according to Arendt and Taminiaux). Interest then becomes 
something that nourishes the power of fiction, that separates humanity from what, 
in one way or another, should be its vocation. Interest becomes something that 
must be transcended, something we must go beyond, something of which we must 
be purified, and against which we must be converted. The singularity of the sciences, 
as I have tried to characterize them, is less to break with this notion o f interest as an 
obstacle than to transform it into a stake. Interest in itself is not disqualified. The 
only thing that is condemned is the failure of the person who, while claiming to inter­
est others, does not succeed in making them admit that their own interests can be 
forgotten. The future opened by the statement must be available to “everyone,” it 
must create a community o f “equal and different” heirs to whom the problem of his­
tory is posed.

If scientific practice entails certain tests within a field of imma­
nence— tests that philosophical doctrines have often referred to as the heaven of 
ideals — it does not, for all that, raise the suspicions that traditionally weigh on the 
notion o f interest. Whereas the True, the Good, the Moral Law, or any other au­
thority transcending interest claims to be able to orient humans in a unanimous di­
rection, to assure their agreement, interests themselves do not have this power. A  
scientist will not demand that his colleague be interested in his proposition for the
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same reasons as himself, but only that the colleague pass through the conditions 
under which this proposition interested him. Moreover, he can himself try to provoke 
the maximum of heterogeneous interests, capable o f giving his proposition the maxi­
mum of significations. It is precisely because interest, as opposed to “truth,” does not 
claim the power to create unanimity, but lends itself to proliferation and association 
with other disparate interests, that it can bring together authors for whom the event 
poses the problem o f history.4

Thus the scientist, as an author, does not address himself to 
readers but to other authors; he does not seek to create a final truth but to make a 
difference in the work of his “author-readers.” And it is in terms o f this difference — 
in terms of the risks and the promises of history constituted by the statement— that 
the statement is evaluated and put to the test. Which means, of course, that the sci­
entist is not interested in impartial readers, who would have the same “chance” of 
getting interested in any proposition, no matter where it comes from and what it 
implies. Analysts of scientific controversies are perfectly correct in emphasizing the 
very different manner in which the charge of the proof is capable of being distributed: 
certain propositions enjoy the benefit o f plausibility from the start, whereas other, ap­
parently comparable, propositions do not succeed in vanquishing the wall of indif­
ference. But propositions are not themselves humble defendants, whose sole demand 
is that they be given their due. For the readers they are addressed to, scientific texts 
are far from being “cold,” given the experiments and conclusions to which they lead 
rationally. It is a risky apparatus that, indissociably and at the same time, puts on­
stage both “facts” and readers, and assigns roles to each of them — pertinent critic, 
incontestable authority, ally, unhappy rival— which it wants them to accept, in a 
history that it wants to make go through the difference it claims to have succeeded 
in creating.

The distinction between event and history is in fact derived from 
the experiment of thought. A scientist is never alone in his laboratory, like an isolat- 
able subject. His laboratory, like his texts, like his representations, is populated with 
references not only to those who could put them in question, but also to all those 
for whom they could make a difference. How did Pasteur represent a microbe? As 
Bruno Latour writes, “this new microscopic being is both anti-Liebig (the ferments 
are alive) and anti-Pouchet (they are not born spontaneously).”5 But Pasteur had al­
ready envisioned other possible significations, and numerous other practices where 
his microbes could make a difference. We have in fact multiplied the modes of inter­
vention o f microbes in our own knowledges and practices, but the scientific identity



96,7

of these microbes is always the sum total of what certain authors have succeeded in 
making them affirm against other authors.

B rin g in g  in to  E x is te n c e
“Microbes exist, Pasteur discovered them.” We have to construct a signification for 
this statement that does not impinge on the Leibnizian constraint I have given my­
self— not to challenge established sentiments. This does not mean, let us remember, 
that we cannot challenge the sentiments of people whose position depends on cur­
rently dominant relations of force. In this case, I will have to try to describe the im­
passioned activity of scientists in a mode that does not call forth denunciations, but 
that makes its specific vulnerability to the temptations of power intelligible. This 
vulnerability, I would like to show, seems to me to be linked to the passion for making 
history, that is, for rendering “truly true,” discovered and not invented, those be­
ings for whom the laboratory creates the trustworthy witness.

From the viewpoint o f constructivist epistemology, the notion 
of discovery is detestable. It implies, in effect, that the thing scientists are referring 
to in fact preexisted the construction o f this reference as such. Not even America 
was discovered, some say, but invented. And certainly, it is only from the viewpoint 
of Columbus and his successors that we can speak o f a discovery; the Aztecs did not 
know they had been “discovered.” And the “thing” that was discovered had never 
been a “preexistent” America, but a multiplicity of interlaced and conflictual Americas, 
not unlike the interests, significations, interpretations, and stakes that were tied to 
it, and that captured it within an irrevocable history. But established sentiments can 
rebel against all this, and emphasize how difficult it is to use a syntax that could 
avoid presupposing the preexistence o f something that would be called, not “Amer­
ica,” perhaps, but “an inhabited land, which one had to cross the ocean to reach 
from Europe.” If this land did not preexist, what have we captured in our histories? 
W hat are all our interests, stakes, and interpretations tied to?

It is possible, I believe, to say that America was discovered, even 
from a constructivist viewpoint. Discovery here does not designate an identity be­
tween “that which” preexisted and “that which” we now designate as having been 
discovered, America. It designates the fact that, for us Europeans, not only did Amer­
ica create an event, but it did so without having any need, after Columbus’s voyages, 
to designate the laborious artisans who would have succeeded in inventing a way to 
force our interest in it. To be sure, from then on the event referred equally to us 
ourselves. We know, for example, that at the beginning of the fifteenth century, the
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Chinese emperor Yung Lo sent a gigantic flotilla to establish diplomatic relations 
with the African kingdoms, and that, after his death, the enterprise was purely and 
simply abandoned. For the Chinese, if not for the emperor, an event analogous to 
the “discovery of America” did not take place. In what mode did the “external world” 
exist for the Chinese?

Thus, it is not in an absolute sense, but for Europe at the end of 
the fifteenth century, that Columbus’s voyage can be said to have “discovered Amer­
ica.” But “America” shows that it “truly existed” before Columbus by the multiplic­
ity of resources it contained for us, that is, by the uncontrollable proliferation of the 
consequences o f its “discovery.” Theologians, kings, storytellers, sailors, merchants, 
defenders of the Indians, adventurers — there are literally enough for everybody. 
America imposes itself as a “discovery” not through some sort of adequation between 
the words we have invented to express it and that which preexisted the words, but 
by the multiplicity that overflows the words, plans, vocations, dreams, and convic­
tions it had the power to make exist— for better and (especially) for worse, from the 
point of view o f its inhabitants.

What other definition can we give to the reality of America, than 
that of having the power to hold together a disparate multiplicity of practices, each 
and every one of which bears witness, in a different mode, to the existence of what 
they group together. Human practices, but also “biological practices”: whoever doubts 
the existence of the Sun would have stacked against him or her not only the witness 
of astronomers and our everyday experience, but also the witness of our retinas, in­
vented to detect light, and the chlorophyll of plants, invented to capture its energy. 
By contrast, it is perfectly possible to doubt the existence o f the “big bang,” for 
what bears witness to it are only certain indices that have meaning only for a very 
particular and homogeneous class o f scientific specialists.

The passion of these cosmologists can be be said to “make the 
big bang exist,” that is, it makes them capable of speaking of it as a discovery. To do 
so, they must seek to multiply the links between the big bang and those scientists 
who do not belong to their own specialty. As Latour says, they must multiply the 
“allies” o f the big bang, those for whom it makes a difference, those who need it in 
order to give meaning to their practice. For what matters when it is a question of 
“making exist” is less the number than the disparate character of the allies. The number 
can merely signify the effect of an unstable and fickle fashion. If the allies belong to a 
homogeneous class, the stability of the reference only holds for a single type of test. 
America affirms its existence prior to the discovery of Columbus by the multiplicity 
of tests to which those who define their practice in reference to it have subjected it.
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The task of the laboratory scientist is more laborious, for what he discovers at the 
end of a test tube is not America. Most often, one creates a new phenomenon. Some­
times, one identifies a new way of addressing a well-known phenomenon, already 
overdetermined with significations and supported by multiple practices. This is why, 
most often,6 one has to work to make a new scientific being exist, and scientific “dis­
covery” thus has as its condition a very different history than the quasi-instantaneous 
explosion of the consequences of the discovery of America, a history in which inter­
ests have to be mobilized, that is, both provoked and aligned in such a way that they 
create a link between a being they unanimously designate and the disparate multiplic­
ity o f sites where this being is henceforth actively implicated.

The paradox of the scientific mode of existence is that the labori­
ous nature o f the construction does not contradict the quest for the “truly true.”7 In 
effect, this construction is put under the sign of a risk: the allies, capable of bearing 
witness in their practice to the existence of a “scientific being,” will not allow them­
selves to be recruited “in the name of science”; rather, it is the created reference 
that must open up their practice to new possibilities. This paradox is analogous to the 
paradox of the “artifact,” which we have already emphasized. To be sure, all experi­
mental facts are “artifacts,” but because o f this they give meaning to the tests whose 
vocation is to assess the difference between artifacts — tests that disqualify artifacts 
that are said to be purely relative to the protocol that created them, and accept arti­
facts that are said to be “purified” or “staged” by this protocol, which could then, with­
out being destroyed, give rise to other modes of purification, and be put to the test 
by other questions. To be sure, the beings that science brings into existence are “in­
vented,” in the sense that their attributes are relative to our histories. But it is pre­
cisely for this reason that their existence depends on the multiplication o f histories 
whose common trait is to refer to them, to designate them as the, if not sufficient, 
at least necessary condition of possibility for those histories.

M e d ia to rs
To speak o f “hydrids” that refer both to nature and to human activity, invented by 
the latter to bear witness to the former, Bruno Latour suggests that we avoid the 
term intermediaries— which implies a problematic of purity, fidelity, or distortion in 
relation to something that is always already present— and instead use the term media­
tors. W hat comes first, then, is the activity of mediation, which not only creates the 
possibility of translation but also “that which” is translated, insofar as it is capable 
of being translated. Mediation refers to the event, insofar as its possible justification 
by the terms between which it becomes situated comes after the event, but even
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more so insofar as these terms themselves are then expressed, situated, and make 
history in a new sense.

In We Have Never Been Modem, Robert Boyle’s air pump occupies 
a place similar to the one I have given Galileo’s inclined plane: it is both mediating 
and, as such, at the center of a conflict between Boyle and the philosopher and politol­
ogist Thomas Hobbes, who contests the possibility to which it bears witness.8 Hobbes 
rejects the possibility of the vacuum for ontological and political reasons9 of first 
philosophy and he continues to allege the existence of an invisible ether that must be 
present, even when Boyle’s worker is too out of breath to operate his pump. In other 
words, he demands a macroscopic response to his “macro”-arguments, a demonstra­
tion that would prove that his ontology is not necessary, that the vacuum is politically 
acceptable. Now what does Boyle do in response? He chooses, on the contrary, to 
make his experiment more sophisticated, to show the effect on a detector — a mere 
chicken feather! — of the ether wind postulated by Hobbes in the hope of invalidat­
ing his detractor’s theory. Ridiculous! Hobbes raises a fundamental problem of polit­
ical philosophy, and his theories are to be refuted by a feather in a glass chamber in­
side Boyle’s mansion!10

Scientific mediation differs from “the discovery o f America” in 
the sense that it constitutes a work of redistribution and redefinition whose protago­
nists are actors subject to the principle of “irreduction”: whatever mediation affirms, 
it is necessary that no one be able to ascribe it to the power of fiction. This means, cor­
relatively, that the work is also political, for it is a matter of defining which protago­
nists could, in a given case, refer the mediation to a fiction. “Around the work o f the 
air pump we witness the formation of a new Boyle, a new Nature, a new theology of 
miracles, a new scholarly sociability, a new Society that will henceforth include the 
vacuum, scholars, and the laboratory.”11

The existence of the vacuum thus has never been “proved” in 
the sense that this demonstration would have satisfied the adherents of the ideal of 
intersubjectivity, the agreement of rational subjects capable of understanding each 
other and arriving at the stable agreement on a problem, situation, or thing. Intersub­
jectivity makes the possibility and duty o f an agreement rest on subjects, on their 
“communicational reason,” as Habermas would say. Intersubjectivity implies an as­
cent to a universal form that allows us to situate, understand, and calmly discuss dif­
ferences; it implies a reference to the truth that, even without content, conserves its 
traditional power to create unity, beyond divergent interests. Now, no one ever re­
sponded to Hobbes’s arguments, just as no one, today, tries to respond to the Kant­
ian argument concerning the impossibility o f taking the universe as an object for
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science. “Hobbes” and “Kant” were faced with a violent choice: either they enter 
the laboratory— Hobbes discovers a weak detector for his ether wind, and the Kan- 
tians discover a way of counterinterpreting the residual radiation of a black body— 
or they fall silent; unless they protest, like Heidegger, that “science does not think.”

Existence, in the scientific sense of the term, has very little to 
do with “intersubjectivity,” with the ideal fiction of human protagonists looking 
into each other’s eyes and together managing to bring out the values, presuppositions, 
and priorities that unite them beyond their conflicts, which henceforth become sec­
ondary. Scientists rarely look into each other’s eyes. Rather, they turn their backs to 
each other, each in their own laboratory striving to invent the means o f creating a 
fact that will silence their adversary. Their discussions rarely rise toward a more 
powerful reference than the one that articulates their conflict,12 but rather plunge 
toward the apparently insignificant “details,” suddenly reinvented as “capable” of 
making the difference, capable of constituting a new mediator.

There are nonetheless great differences between the two media­
tors, between Galileo’s inclined plane and Boyle’s “air pump,” differences that will per­
mit us to make them two different tutelary apparatuses of theoretico-experimental 
practice.

The inclined plane puts on stage a well-known movement, that 
of falling bodies. It does not bring this movement o f bodies into “existence,” but 
designates it in its novel singularity: it is the movement that will now be recognized 
as capable of “saying” how it must be described, capable of imposing the articulation 
between three distinct concepts of speed. By contrast, the air pump produces a drop 
in atmospheric pressure, which makes the void “exist” as a limit point, corresponding 
to an ideal pump, but it does not say how the vacuum must be described. Moreover, 
Galileo’s inclined plane can make what it describes vary, as the variables of move­
ment, but it is attached to the falling movement of heavy bodies. The air pump con­
stitutes the invention of a scientific instrument, available for other questions. In this 
sense, it creates a practice that is the ancestor o f what we today call physicochem- 
istry, or phenomenological physics. It does not give the reasons for the phenome­
non it creates, but it can be integrated into any situation where pressure, which it 
constitutes as a variable, can intervene. How do boiling temperature, specific heat, 
reaction speed, the relation between temperature and dilatation, and so on, vary as 
a function of the variation in pressure?

To this difference between the two events of mediation, there 
corresponds two distinct “styles,” which imply two distinct ways of “recounting” 
the relations between the new protagonists gathered together in the laboratory and
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those who, at its door, are suggesting justifications and demonstrations. In this way, 
the history o f the inclined plane in Galileo is most often recounted as the triumph 
of a path that would find its truth in a mechanist philosophy like that o f Descartes. 
In fact, Descartes did not appreciate Galileo’s physics at all,13 and the “quarrel of 
living forces,” which occupied the first half of the eighteenth century, would oppose 
the successors o f Descartes to those of Galileo, including Leibniz. This does not 
prevent the Galilean event, invented by Galileo himself,14 from encouraging a philo­
sophical reading of the resulting science, to which the term rational mechanics bears 
witness: the representatives o f reason are not only authorized but invited to enter 
the laboratory to decipher, in the description of mechanical movement, the categories 
of objective thought. By contrast, the “air-pump” style celebrates the rupture between 
philosophers and the inhabitants of laboratories, that is, the capacity for matters of 
fact, for the facts created in the laboratory, to impose themselves despite rational argu­
ments. Laboratories here close in on themselves, that is, they exclude those who do 
not accept the “verdict of facts,” and organize themselves into a network, that is, 
they enter into a history in which the uses of the pump (that is, the mediations be­
tween the “vacuum” and phenomena) are made to proliferate.

Let us note in passing that the relationships between these two 
tutelary apparatuses, the inclined plane and the pump, are themselves also the matter 
of history, which here concerns first of all not the creation of differences between 
scientists and “nonscientists,” but that between scientists themselves. In this man­
ner, the event “atoms exist,” which marks physics at the beginning of the century, 
celebrates the difference between physicians who go “beyond phenomena” and those 
we could call the “descendants of Boyle,” who wrongly stuck to immediately observ­
able matters of fact, and refused atoms as speculative. Just as Galileo put his invention 
under the sign of Plato, and Boyle put his under the sign of the “fact,” the theoreti­
cal physicists of the twentieth century put the difference they created between theo­
retical physics and “phenomenological” physics under the sign of the freedom of the 
mind nourished by faith in the intelligibility of the world.15 But neither Plato, nor 
the “verdict of facts,” nor the faith of the physicist allows one to comment on the 
event in terms of influence or philosophical convictions, to create a continuity or the 
possibility for the historian of ideas to speak in terms of the eternal return of the 
“same ideas.” They were rather “captured,” redefined by the operation that mobi­
lized them in the service of a new history.

One final difference distinguishes the inclined plane and the air 
pump. The inclined plane no longer exists except in pedagogical laboratories, for 
its testimony is integrated into the equations of physical mathematics, into the very
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definition of the dynamic object. This is why no one can deal with Galileo’s inclined 
plane without “rebecoming Galileo,” without putting himself or herself in the pres­
ence of the apparatus that imposes the way of describing movement that it stages. 
The air pump has been ceaselessly transformed since Boyle’s time. As soon as the 
signification of its testimony was admitted, this transformation could be described 
as a “perfectioning.” To speak of it as a technical progress is to give oneself the 
right to call it an “air pump” and to admit that the vacuum that it designates exists. 
It henceforth constitutes a classical inhabitant of all the laboratories admitting the 
existence of the vacuum — in the sense, in any case, that it defines the vacuum.16

The air pump, once it was recognized as a vacuum pump, has 
become the typical example of what Bruno Latour has called a “black box”:17 an ap­
paratus that establishes, between the data that enter it and the data that come out, a 
relation whose signification no scientist would want to contest, for to do so he would 
have to oppose himself to a disparate crowd o f satisfied users and to rewrite entire 
chapters of numerous disciplines. One can use a vacuum pump while remaining 
perfectly indifferent to both its functioning and its prehistory. Most of those who 
use it only know how to use it, and are only concerned with its performance. Its 
very evolution conveys this vocation: an ever-clearer distinction between what con­
cerns its construction, which is now industrialized, and the user, whose competence 
is limited to some ultrasimple manipulations and the reading of a screen. In other 
words, the “vacuum-pump” apparatus expresses a relation of force that seems, or at 
any rate affirms itself, to be practically irreversible. It designates its users, whether 
they are scientists or nonscientists, as being incapable of putting its testimony in 
question, incapable o f putting in question the “fact” it establishes. Except for a con­
ceivable but rare exception, the controversy will remain downstream, or will situate 
itself upstream. Anyone who would want to focus the controversy on the apparatus 
itself would have the multitude of satisfied uses set against him. He would have to 
“undo,” that is, interpret differently, the multitude o f facts of which the pump has 
been an integral part.

P o lit ic a l  Q u e s tio n s
The difference between the inclined plane and the air pump signals the limits of the 
“political” analysis centered until now on a negative truth, a statement that does not 
itself have the power of defining its relevance “outside the laboratory.” More precisely, 
we are focusing on a “democratic” mode of description: the production of scientific 
existence here depends on a history in which the allies to be interested are defined 
as “equals,” freely testifying to the difference that has allowed them to create the

M a k i n g  H i s t o r y



link they have accepted — an ideal history, if you will, whose relation with the real 
practice of the sciences poses as many problems as does the history that unites the 
democratic ideal with the mode of political management o f our societies.

Galileo’s inclined plane imposes on us the problem of the hierar­
chy of the sciences in the sense that its testimony, integrated into the syntax of the 
equations of mathematical physics, has hitherto prevailed against the testimony of 
movements — and even, since the end of the nineteenth century, of physicochemical 
transformations — that seem to require another syntax.18 The difference between 
“fundamental physics” and “merely phenomenological” physics has not been admit­
ted without conflict. It is inseparable from a history that constructs an inequality 
between physicists, a distribution of the rights some o f them can claim with regard 
to the object they represent.

As for Boyle’s air pump, it imposes on us the problem o f the 
“product” of scientific laboratories. People who open a packet of coffee and hear 
“pshhht” know that the container was “vacuum-packed”; and, whether they like it 
or not, that bears witness against Hobbes to the power of Boyle’s pump. The product 
of the laboratory is a rather different work than the one that produces an alliance or 
the hierarchization o f laboratories. It is no longer a question o f excluding or selecting 
protagonists, but of including, making the event exist for the maximum number of 
interested parties, whether they are competent or noncompetent.

In both cases, to be sure, the problem of power is posed, whether 
it is a question of the power of a discipline on other fields of knowledge or of the 
power o f the redefinition of social, cultural, administrative, or productive practices. 
Mobilization no longer simply concerns those who will cause the proliferation of 
mediators, that is, the attributes conferrable to the reality to which they refer; it 
also concerns those whose activity will be submitted to this reference, and those 
who will use it according to the modes of engagement in which the imperative “make 
exist” changes meaning.

This question o f power, however, is not parasitical to the prac­
tices of the sciences. It is important here not to bring into play too quickly the op­
position between “true science” and “ideology,” the first responsible for properly 
scientific invention, and thus for the history o f the sciences as “progress,” the other 
conceived as an “impurity,” more or less fatal, but in any case separable from progress. 
The question of power, as I am treating it here,19 is one of the “effects” of the 
event. It corresponds to a question that is posed to the actor-authors who are sus­
tained by this event: What authorizes the difference between science and nonscience
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that authorizes them? How far will this difference be recognized as a source of au­
thority? In what domains will it simply constitute a constraint for a problem it does 
not define?

To these questions, all o f which are indissociably scientific and 
political, the notion of the paradigm, for example, gives a version that is all too deter- 
minist: as if scientists were free to judge, under the relation of resemblance with 
their practice, every phenomenon that is proposed; as if these phenomena were natu­
rally available to them without anyone offering resistance to their enterprise; as if 
they did not have to construct the means of making others recognize that their science 
bears upon the phenomena in question.

Posing this type of question creates a new perspective on the 
“autonomy” of scientific communities. Autonomy does not constitute an attribute 
of scientific practice, any more than does objectivity or purity. It is a practice char­
acterized by far too many stakes. It cannot be presupposed that scientists can be 
“purified” by what makes them an author. On the contrary, contemporary studies 
on the practices of the sciences make visible the extraordinary processes of “brico- 
lage” and negotiation that preside as much over the choice of the problem (feasibility, 
as a function of financial sources, existing or possible; available instruments; alliances 
existing or to be created, etc.) as over the work properly speaking (modifications of 
a subject of research, o f the apparatus, of interpretation...). Those who study scien­
tists in the laboratory encounter “authors” who have at their disposal all those degrees 
of liberty that literary analysis reconstitutes, and puts them to work “like Monsieur 
Jourdain,” without knowing the scientific names that correspond to their everyday 
practice. W hat singularizes the science is the question: Can this quality of the author 
be “forgotten”? Can the statement be detached from the one who holds it and those 
who take it up? W ill a scientific statement, if it is finally accepted, then be considered 
to be “objective,” no longer speaking of the person who proposed it, but o f the phe­
nomenon inasmuch as it remains available for other work. In the same way, the au­
tonomy of the sciences in no way implies that scientists remain indifferent to the 
interests o f the “nonscientific” world, or that they forbid themselves to exploit finan­
cial, rhetorical, administrative, or other resources that the latter can offer them, or 
that they can themselves actualize. W hat singularizes science is that no one can say: 
This hypothesis, this way o f treating a problem, has been recognized as “scientific” 
because it went in the direction o f economic, industrial, and political interests. The 
scientist who validates such interests instead of and in place o f a “properly scientific” 
argument, manifesting the autonomy o f science, will be denounced. A scientist who
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succeeds in making these interests converge with those o f his discipline, and profits 
fully from the resources that this convergence procures for him, will be honored.

With a phrase such as “succeeds in making converge,” we are 
entering the domain in which the sciences alone can no longer claim to define the 
scene where their histories are created, and where the scientist can pose a political 
problem to the city. It is from this perspective in particular that the question must 
be posed concerning the usual hierarchy among scientists, which is translated by 
the possibilities o f publication and financing. This question was taken up by Kuhn, 
who privileges the “successful convergence” where the categories of a discipline are 
accepted as determinative “outside the laboratory.”20 We will return to this. But we 
will already emphasize here that this problem does not oppose the politics of science 
and politics in the usual sense, but rather associates them. Whether it is a question 
of the hierarchy o f the sciences or the manner in which science comes out of the 
laboratories, we can always ask if scientists, wherever they extend their authority, 
have been able to, and indeed must, encounter those who were most capable of 
putting in danger the categories in terms of which they propose to treat a phenome­
non. It is equally from this point of view— associating the two “types” of politics — 
that we could analyze certain components of the discourse on the sciences, to which 
epistemologists have tried, in vain, to give meaning.

They must, for example, be taken for political operations, which 
aim at assuring a space of expansion, without risking the whole of the methodological 
discourses thanks to which scientists efface the traces of the event that authorizes 
them. Galileo had already claimed — in a Platonic discourse that Alexandre Koyre 
relied on a bit too heavily— that the experimental apparatus exists simply to illustrate 
the truth of the facts, a rational truth that he, like a good midwife, will lead Sagredo 
and Simplicio to recognize as soon as they free themselves from the illusions of the 
senses and the authority inherited from the tradition. For his part, Lavoisier affirms, 
in his Method of Chemical Nomenclature (1787), that chemists must rid themselves of 
the imagination that carries them beyond the true, toward fiction, and any qualities 
that would make them an “author,” in order to let nature dictate the adequate descrip­
tion. In both cases, scientists put themselves forward as representatives of a “scien­
tific” or “rational” approach that would have to be generally valid, with a scope that 
is in principle indefinite. This is what epistemologists have tried to decode in vain. 
In both cases, objectivity claims to be defined as the production of a procedure that, 
in the end, is objective, and, as Feyerabend has shown, this claim allows scientists to 
weaken those who could put the validity of their categories in danger, by assimilating 
their objections to an irrational resistance to objectivity.
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If methodological discourse heralds a type of victory that seeks 
to sustain the forgetting of the question of its own limits, the production of theoreti­
cal judgments concerning reality realizes the same operation by other means. From 
Galileo’s “nature is written in mathematical terms” to Jacques Monod’s “chance alone 
is the source of all novelty, of all creation in the biosphere,” certain conceptual state­
ments produced by scientists have metaphysical resonances. In fact, these are the 
extreme limits of a transformation o f enunciation realized, at more reduced scales, 
by every theory.

Up to now, I have spoken of the statement, and not theory, in 
order to reserve the latter term for scientific productions that construct a represen­
tation of reality as it exists “outside the laboratory.” The task of this representation 
is to explain and justify the event that constitutes the invention of an experimental 
practice, and thus to make one forget the contingent singularity of what made this 
practice possible. Thus, in the 1950s and 1960s, when the coded relations between 
DNA and proteins are recognized, or when the genetic code is deciphered, these 
are experimental statements that are proliferating. But when one speaks o f genetic 
information and defines the living being by its “program,” it is a question o f theory.

When speaking, as I have already done, of theoretico-experimen­
tal sciences, it is understood that theoretical production is expected and legitimate 
within the practice o f the modern sciences. Nonetheless, this is not the prerogative 
of every statement: it can happen that an experimental relation which is recognized 
to be weak becomes an instrument of measure, without for all that receiving a deter­
minate theoretical signification (as in the case of specters of absorption and the spe­
cific emission of chemical elements before Bohr), or else it receives its signification 
from another theory (as in the case o f the chemical “data” in quantum chemistry).21 
Moreover, it often happens that statement and theory, in the sense that I am defining 
them, are not explicitly distinguished. Many would term theory what I am calling 
statement; others would recognize what I am calling theory as the “hard core” o f a 
research program, in Lakatos’s sense. Still others, if they are opposed to one of the 
propositions that I am calling theoretical, will speak of irrational ideological claims. 
The interest o f the definition I am introducing is to refer the question o f theory, 
not to a question of its epistemological status, but to the sciences as collective prac­
tices, and to avoid any epistemological opposition between a “true” theory, a legiti­
mate theory, and an “ideological” theoretical claim.

According to my definition, a theory is recognized by the claims 
of its representatives. These representatives claim that, in this or that remarkable 
case, the phenomenon put on stage by the experimental apparatus is not content to
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testify in a faithful manner, but has testified to its truth. Bacteria have testified that, as 
a living being, its truth was to be programmed genetically. The phenomenon, then, 
is no longer simply a faithful witness, but becomes an object in the strong sense — that 
is, the experimental categories lose their reference to the experimental staging as a 
practice, and become categories o f judgment, valid in principle independent o f the 
laboratory where they can be put to the test.

The production o f a theory, in the sense I am defining it here, 
does not have to be denounced; it constitutes “another way” for scientists to make 
history. But it also proposes other ways to make history with scientists, and first of all 
to recount their histories, and those that link us to them, by being attentive to cer­
tain questions: How is the double power constituted — the power over things, whose 
modes of testifying can now be anticipated, and the power over colleagues, who can 
now be judged, and whose questions can be hierarchized? Many problems then 
emerge, which are related to the type of narration we can give of history, and to the 
possible variants of this history. We would now have the means to tackle the question 
posed by Feyerabend and the critiques of technoscience: the question of the virulent 
power that the sciences seem to have when it is a matter of destroying what they 
can only comprehend as “nonscience.”



Ill

►-
at
<
A

P r o p o s i t i o n s



A n  A v a i l a b l e  W o r ld ?

T h e  P o w e r  in H is to r ie s
f r o m  t h e  start of this book, I have been careful to dissociate scientific histories from 
histories that are constructed “in the name of science.” I have shown, using the exam­
ple of medicine, how the imperative to produce faithful witnesses, which singular- 
izes the theoretico-experimental sciences, was able to be transformed. From being a 
vector of risk, this imperative has here become an order-word [mot d’ordre], defining 
as an obstacle the singularity of the living body that medicine deals with, its capacity 
to be healed for bad reasons.

I have also emphasized the difference between a “paradigm” and 
a “vision of the world,” centered on the recognition of relations o f resemblance. 
Now, the history of the sciences forces us to note, here as well, the possibility of 
transforming a paradigm into a “vision of the world,” characterized not by the power 
to invent problems but the power to disqualify them. In this manner, if the genetic 
program is the truth of the living— a thesis defended by Jacques Monod in Chance 
and Necessity— the essential thing is the resemblance between a bacterium, an ele­
phant, and a man, all programmed genetically. What distinguishes them can certainly 
be interesting, but will have to be redefined through the notion o f the genetic pro­
gram. Embryology, the science attached to a trait differentiating the elephant from 
the bacteria (there is no embryo for a bacterium), was a leading science in the first



half of the twentieth century. W ith the triumph of molecular biology, it became a 
set of empirical results, scarcely reliable, waiting for the moment when embryological 
processes will be successfully made to bear witness to their essential relation with 
genetic information.1

Finally, I gave my undertaking the ambition to relearn, with re­
gard to the sciences, the laughter of Diderot, who was able to like d’Alembert and 
to respect him without for all that letting himself be impressed by him. The mocking 
laughter of Feyerabend cannot in the same way touch Laplace announcing that there 
will only be a single Newton because there is only a single world to discover, and 
Galileo or Newton “in the laboratory,” inventing a way to interrogate phenomena, 
and themselves being invented in the creation o f this new link. The prophetic tone 
of the readers o f technoscience, denouncing the reduction o f nature to information 
processing, cannot conceive of the passion o f a computer programmer, who, in order 
to invent the way a situation can become “processable” by a computer, must submit 
to a becoming that transforms him into a mediator, site of coinvention of the situation 
and language. “Operative reason” does not have the same meaning when Jean Perrin 
announces, “atoms exist, I can count them,” and when Jean-Pierre Changeux writes, 
“in theory, nothing prevents us from describing human behavior in terms o f neuronal 
activity.”2

Examining the way the reference to science changes meaning— 
passing from a risk to a method, from the creation of a singular relation with the 
thing to the judgment that constitutes the singularity of the thing as an obstacle, 
from the celebration of a conquest to the affirmation of a right of conquest— implies 
a recurrent question: How has the “world” (that is, the set of practical relations and 
significations that unite humans among themselves and with things) been rendered 
available to the strategies led “in the name of science”? How have those whose ac­
tivity, knowledge, and significations have been redefined or destroyed been able to 
exploit this change of meaning? W hy did they not protest that, far from being rec­
ognized as “allies” (who it is a matter of making interested, recognized by their 
freedom to evaluate propositions according to the new possibilities they offer them), 
they have been judged and disqualified?

I have introduced the distinction between experimental statement 
and theory in order to make sense of this problem. An experimental statement can be 
upsetting, subverting the landscape of knowledges, connecting some regions, discon­
necting others, but it defines possibilities available to everyone, constraints everyone 
must take into account, but which everyone must be able to profit from, if  they in­
vent the means. By contrast, a theory requires that the hierarchization of the land-
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scape of knowledges it is proposing be socially ratified. Such a science, which poses 
essential questions, is a leading science fscience de pointe]. Any other science can be 
useful, for the questions it addresses to the object can prepare the terrain for the 
leading science. This other science becomes an applied science, subordinated to a 
purer science as a parasite or a secondary complication.3 This other science, finally, 
must be denounced as a parasite, or as ideological, or not objective, for the questions 
it poses and the witnesses it seeks, if they were taken seriously, would put the theo­
retical science in question, and would imply that certain phenomena belonging to 
the field o f the theory bear witness to another type of truth. From Jacques Monod’s 
point of view, the notion o f self-organization, created by embryologists, was only an 
irrational survival of old romantic doctrines.

Every theory affirms a social power, a power to judge the value 
of human practices. No theory is imposed without social, economic, or political 
power being at play, somewhere. But the fact that it is at play is not enough to disqual­
ify the theory. The past we have inherited is saturated with “good questions,” forgot­
ten in the names o f triumphant theoretical claims, but also with theoretical claims 
that have engendered fecund histories, against every moral expectation. “Crime” can 
pay in science, as elsewhere. The distinction between experimental statement and 
theory does not make us administrators of justice, but it does allow us to interest 
ourselves in scientific strategies, for the past and for the present. A theory can and 
must be evaluated according to its scope and the effects it aims at. Which are those 
it means to gather together in a positive manner, in the name of a conviction? Are 
they already assembled together by an experimental apparatus (minimal scope) or 
do they include the inhabitants of scientific territories where this apparatus has, until 
now, produced no difference at all? Correlatively, what kind of appeal do the scientific 
claims make to general themes such as progress, objectivity, going beyond appear­
ances— which are in themselves signs of an appeal to a “social” power (the public, 
including nonimplied colleagues, distributors of funding, etc.) — in order to vanquish 
the skeptics and the unsubdued? Depending on the scope of a theoretical claim, 
that is, the disparate character o f what it means to unify and hierarchize, one can 
expect that the narrative will become ever more complicated, that more arguments 
will intervene, that there will always be an increasingly active construction of al­
liances, always more coalesced interests. The theoretical unity does not unify the 
network of proliferating interests, it is added to them in the manner of a “judgment 
of God” in Deleuze and Guattari’s A Thousand Plateaus.4

Interrogated from this angle, two theories can be perfectly dis­
tinct while nonetheless using the same type of formalism. For example, the quantum
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theory of the atom brings together physicists and chemists, all actively interested a 
priori in the possibilities of their being represented. By contrast, the quantum theory 
of measure is addressed in principle to humanity in its entirety. It presupposes that 
everything that exists (and, for example, the famous “Schrodinger cat”) can be repre­
sented in the manner of a (isolated) hydrogen atom, and it then poses, in as technical 
a manner as you like, the question concerning the emergence of the properties of “our 
world” (for example, the emergence o f a cat that would be dead or living and nondead 
and living). It seems, then, that the very existence of the world in which we live is sub­
ject to the “judgment of God,” and depends on the verdict of quantum mechanics, 
subsuming and unifying the ensemble of knowledges about the world. When it is a 
matter of interesting the public in quantum mechanics, it is obvious that the popu- 
larizers will pass through Schrodinger’s cat rather than through the hydrogen atom.

We can laugh at “Schrodinger’s cat,” and follow with amusement 
the way something that was, for Schrodinger, the illustration of an insufficiency of 
quantum theory (it does not give an account o f the properties of the observable 
world, of what a cat must be, dead or living) has become a symbol of the power that 
quantum mechanics would have to place in question the evidence of common sense. 
But can we laugh when doctors affirm that something that is, for the moment, an 
obstacle to progress in medicine will one day be conquered? W hat knowledges and 
practices will be destroyed, or prevented from being invented, in the name of what 
must be called a “mobilizing belief” — namely, the faith in a future where the body 
will show that its rational representatives were indeed right, and will permit them 
to sweep away the claims of charlatans, just as astronomy has permitted the claims 
of astrologers to be swept away? The laughter is insufficient, o f course, but it is 
necessary. Without it, the forces of the examples from the past and the play of powers 
that construct the future could combine with impunity, each referring to the other in 
order to give this future the air of a destiny.

M o b i l iz a t io n
There are many ways to recount the history of the sciences, and to ground the poli­
tics o f the future on them. W hat I am proposing puts the emphasis on the event, 
the risk, the proliferation of practices. W hat rational medicine requires, for example, 
grounds on the past the promise of a reducibility of what, for the moment, poses an 
obstacle to it (like the placebo effect). It constitutes in this sense a mobilizing model, 
which maintains order in the ranks of researchers, inspires confidence in them with 
regard to the future they are struggling toward, and arms them against what would
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otherwise disperse their efforts or lead them to doubt the well-foundedness o f their 
enterprise.

We might say, in the manner of Feyerabend, that the production 
of a mobilizing model is the business of scientists, like the law of silence is that of the 
Mafia. But before we can say this, we must be able to use other words to describe 
what scientists do, and it is equally necessary that scientists themselves (like those 
who leave the Mafia) have the possibility of using other words in order to betray 
their model, if the case arises. To introduce these other words, this other possibility 
of narrating the advance o f the sciences, I would first of all like to emphasize the 
strange contrast between the effects of experimental practice and the mobilizing 
rhetoric that takes hold of these effects.

The effects o f invention are always the creation o f unsuspected 
distinctions, the possibility of putting into variation what appears as a “given.” What 
is defined as a faithful witness never simply explains what everyone knows, which is 
something every well-constructed fiction is capable of; rather, it has the possibility 
to make the phenomenon bear witness to new and unexpected modes, which confer 
on its representative the power to differentiate this witness from a fiction. Even in 
cases where a theoretical claim engenders a fecund history, this history does not 
“realize” the claim without inventing an unexpected signification for it, which trans­
forms the claim rather than simply obeying it.5 Thus, when Jean Perrin, in 1912,  
imposed on skeptics the vision of a world in which macroscopic phenomena can be 
interpreted in terms o f events and of movements of imperceptible atoms, he did not 
impose on them a world reducible to atoms. He imposed on them the multiplicity 
of situations where atoms, in being decomposed or ionized, and molecules, in enter­
ing into reaction and colliding, in determining the erratic movement of a Brownian 
particle, bear witness to their existence in a mode that cannot be referred to a fiction, 
for in each case it allows these actors to be denumerated, it allows one to attribute 
the same value to the famous “Avogadro’s number.” When molecular biology became 
capable of deciphering the “genetic code,” it thereby became capable of exploding 
the apparent unity of the gene — the actor in the transmission of heredity— into a 
multiplicity of interveners, that is, it also invented for each gene a distinct mode of 
experimental intervention, which makes the transmission vary. Retroactively, we could 
obviously say that atoms, molecules, and genetic transmission are the given condi­
tions of our history, but they only “make history” (in the sense o f scientific referents) 
by also becoming conditions for other histories, transforming what had to be explained 
in one “case” in the midst of a variety of cases.
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Now, the rhetoric that takes hold o f the event celebrates the 
power of reduction. Physicochemical processes are reducible to the play of denu- 
merable atoms; molecular biology has reduced heredity to the transmission of infor­
mation coded in the DNA molecules. This rhetoric transforms the signification of 
the “explanation.” It is no longer a matter of “ex”-plaining in the sense of “bringing 
out” this aspect of what one is referring to, but also that, and that again — so many 
“consequences” which in turn testify to the existence of the referent. It is a question 
of affirming that this referent has the general power of leading diversity back to the 
same. And in this way, it has largely gone unnoticed that the “explicated” diversity 
does not usually precede the explanation, that it is less a conquest than the product 
of a practical invention that comes to be added to other practices.

The contrast between the proliferation of the new possibilities 
that sustain the event and give it its signification and scope, and the reductionist 
rhetoric that is authorized by it, is neither necessary nor insignificant. It translates a 
staging that makes the invented-explained diversity the guarantor of the general re- 
ducibility of a phenomenal field to be investigated — a mobilizing staging that iden­
tifies both the conquering army and the landscape defined as available to its conquest. 
In other words, the staging is not merely rhetorical, but neither can it be identified 
as an unavoidable consequence of the politics constitutive of the sciences. It consti­
tutes a particular form of political organization, which one must learn to laugh at in 
order to learn how to resist it, if the case arises.

Mobilization means the making available of the landscape whose 
properties are denied or identified from the sole point of view o f the obstacle they 
constitute in relation to the ideal of a homogeneous landscape of whose points would 
all have to be equally accessible: in the Middle Ages, fields were trampled on; today 
bridges are constructed across rivers quickly enough for the speed of an advancing 
army to be unaffected. Mobilization means equally the coherence of the whole, an 
ideally instantaneous transmission between different parts and the central post, which 
has at its disposal a global image of the situation. (We know that, in Germany, the 
unification of the local hours had as its principal vector the minister of armies.) 
Mobilization, finally, means discipline. It is necessary for the different parts to obey 
the received orders, to become parts of a real body, the responsibility for their activi­
ties falling on the single brain that commands them. Any local initiative, even when 
crowned with success, is suspect.

How to mobilize and align interests without destroying them, 
without transforming rival interest into an army marching in step? How to discipline 
scientists in such a way that their local and selective inventions can be recounted in
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the mode o f a conquering deduction, referring the responsibility of the operation to 
the power authority in the name of which science is activated? How to preserve in 
members o f the scientific community a sense of initiative and opportunity that be­
longs rather to the guerrilla, but in such a way that this guerrilla imagines himself 
belonging to a disciplined army and refers the meaning and the possibility of his local 
initiatives to the order-words o f the commander?

According to Kuhn, one can read in the description o f “normal 
science” the invention of this original form of mobilization, which was created in 
the course of the nineteenth century with the institution of the sites o f modern aca­
demic research. The paradigm can be deciphered as the operator of this mobiliza­
tion: it creates a homogeneity of maximal anticipation; it allows every one of its 
members o f the community to invent the way in which he or she will be able to be 
effectively understood, but it allows the community to make a rapid judgment of 
these inventions; it invites one to attribute to the discipline the responsibility of 
success, and to the “incompetent” researcher that of failures; it is transmitted in a 
largely implicit mode that rarefies what Judith Schlanger has called “cultural mem­
ory”: the dense copresence of multiple significations, which prevents a wholehearted 
adhesion to any one of them, and a sense of what other interests have addressed and 
are always addressing to whatever one is concerned with, which “introduces the 
world between us and us.”6

One might wonder if this form of mobilization is not in decline, 
in at least certain disciplines. The notion of normal science implies a certain slow­
ness, a relative stability of judgments, which constitutes a norm for several genera­
tions of scientists. It also implies the event, which aligns interests but creates a dif­
ference. It is bothersome from the point of view of the conquering mobilization, 
between fields where the measure has a signification and a stake, and those where it 
is an empirical correlation, available for multiple interpretations. In fact, the speed 
with which new technical tools are today proposed, making their precedents out-of- 
date, creates a form o f mobilization that now has neither the need nor the time to 
forge a paradigm. To find the means to acquire the last instrument, in order to re­
main in the running, that is to say, in order to have access to publications that require 
the type of data it produces, constitutes in many contemporary laboratories an order- 
word, sufficient to align interests, but without constituting them as the heirs of the 
event, without the latter sustaining them, inhabitants o f a territory marked out by 
the convictions and practices that celebrate it.

There is a great difference between the paradigmatic mobiliza­
tion and the mobilization that takes place solely through the speed of technical inno­
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vation. The first has the time — in the double sense of the opportunity that consti­
tutes the event and the temporality proper to the invention of its effects — to construct 
a representation that could be called “territorial,” for it allows one to make the differ­
ence between the inner and the outer, to recount the history of the foundation \fon- 
dation\ and the constitutions of grounds \fondements\, to construct the double dynamic 
of “pure” knowledge, authorized by the paradigm, and its applications, bearing wit­
ness to its fecundity. The second is lived by many scientists in the mode o f dissatis­
faction, nostalgia, and a new sense o f vulnerability: data and highly sophisticated 
correlations accumulate, but no one truly has the time to think them; the difference 
between “before” and “after” is made ever more rapidly, but it no longer applies to 
creations that would affirm the autonomy of the territory, but rather to the acceler­
ated obsolescence of the instruments that date the research; the quality of the re­
searchers counts less than their access to the resources that allow them to respond 
to the imperatives of the moment; their identity no longer refers to the event that 
authorizes their conviction, but to the power of the instruments, which often have 
come from other disciplines; it is therefore increasingly difficult for them to resist 
injunctions and pressures, ever more insistent, that aim to make them furnish “useful” 
information, even if, from their point of view, they have no interest in it. In short, 
the menace felt is that scientific research in fact comes to resemble the image given 
to it by the “technoscientific” reading— and that, correlatively, the differentiation 
between “pure science,” focused on researchers’ territorial interests, and “applied sci­
ence,” in which these interests are composed with other interests, to the profit of a 
double indifferentiation: phenomena that are no longer able to authenticate interests, 
because they are made available by disposition by the power of the instrument; sci­
entists who no longer have any reason to resist authorities who would suggest to 
them to be interested in this phenomenon rather than another.

The form of mobilization that describes the functioning of a “nor­
mal science” has been a scientific invention, and it occurred in a context in which 
the autonomy of research should have been defined and negotiated no longer in rela­
tion to traditional, hostile, and indifferent powers, but in relation to modern powers, 
such as states and industries, which are potentially or actually interested in scientific 
knowledges and practices. The power of the mobilizing paradigm is equally a counter­
power, opposed to the threat that research will be subject to “utilitarian” interests.7 
One can understand the anxiety scientists have when confronted with the precari­
ousness of this counterpower, but one can understand it without, for all that, sharing 
their nostalgia. For the construction of territorial disciplines normalized by a para­
digm is inseparable from the image of a reductive conquest, which in principle affirms
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the availability o f what is being investigated. The great mobilizing narratives have 
always defined progress in the mode of asymmetry: the power of the person who 
advances in the name o f science, and who is distrustful of the “opinions” o f those 
who occupy the territory to be subjected. They have always hidden the fact that, 
most of the time, not only were the investigated zones not virgin, but the local 
knowledges, far from being rendered obsolete, were permitted to guide the creation 
of new pertinencies, which were retroactively described as deductions authorized 
by the paradigm.

To use a linguistic image, the paradigm affirms the unanimity of 
the phenomena that speak the same language, but this language is clandestinely en­
riched with local constraints, which do not figure in the official dictionary, and which 
must be learned on the spot. To use a geographical image, the paradigm affirms the 
homogeneity of the landscape, but it conceals the existence o f passes and crevasses 
on the paths that connect the different regions, and it conceals, in the narrative of 
the official voyage, the aid received from locals, without which the person who arrives 
could not have invented-improvised a means of passage.8 The price of this politics 
of submission of the local to the global is not only a hierarchization of knowledges, 
systematically privileging the theoretico-experimental enterprise, which alone can 
arm its practitioners with judgments that mobilize both phenomena and humans; it 
also ensures a mode o f engagement for truth that, situating the truth on the side of 
power, makes it vulnerable to all powers.

T h e  P a tro n 's  Jo b
Between the constitution o f a disciplinary territory and the social construction of a 
world, which allows the products of the discipline to “make history” with social, 
economic, political, and industrial interests, there is a relation that is at once intense 
and masked. This is because a very delicate double movement must take place: the 
work o f disciplinary constitution must exclude and select, whereas the construction 
of a world that desires, welcomes, anticipates, and gathers must include — or make 
exist— what the laboratory creates for a maximum o f interests, competent or non- 
competent.

In three dazzling pages, Bruno Latour allows us to pose the prob­
lem o f the mode o f work and strategy— and not o f destiny— in the unenviable mo­
bilization of the world through the products of science. In them, he describes, in 
the mode of fiction (but without inventing anything), a week in the life of a “patron,” 
the director of a laboratory that has just identified a hormone secreted by the brain, 
called pandorine.9
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What is pandorine? It is not an artifact. This we know, for the 
week described is situated after the controversy that set the patron in opposition to 
his competent colleagues, who are endowed with a laboratory that allows them to 
put their molecule to the test. Pandorine — isolated, purified, identified — is indeed 
a molecule produced by the brain, not a product of contamination or of the degra­
dation of the authentic molecule. Nonetheless, it can be the product of simple hon­
orable research in neuroendocrinology, or the starting point of a “revolution” in 
the sciences of the brain that wins the patron a Nobel prize; it can remain one bio­
logical molecule among others, or be capable of mobilizing, federating, and repre­
senting the set of hormones that testify to the existence of a “humid brain” where 
the “dry brain” o f neuronal circuits currently dominates. In short, we do not know 
what pandorine “is” or how the history of its “discovery” will be narrated, and it is 
to this problem that the patron consecrates his activity, spending his week traveling, 
negotiating, speaking, promising, entering into intrigues.

There is, notably, one very promising colleague, who has per­
fected an apparatus that allows traces of pandorine in the brains of rats to be visual­
ized. The apparatus is a prototype, and the researcher needs the support of the patron 
in order to interest industry, but if industry were interested, the apparatus could 
quickly become a “black box,” all the more indispensable to the laboratories insofar 
as the referees of specialized journals could demand that all neurochemical research 
worthy of the name pose the problem of the amount of pandorine secreted for every 
regime o f cerebral functioning studied, and thus render possible the multiplication 
of its attributes. Then there is the question of editorial committees: the journal En­
docrinology has not yet recognized the new specialty; “good” articles are rejected by 
referees who know nothing about it. The National Academy of Sciences would also 
have to recognize a subsection, without which the members of the new discipline 
would remain dispersed between physiology and neurology. And at the university 
itself, a new curriculum would have to attract brilliant young people toward this 
discipline in full blossom.

The patron is of French origin, and should not France, anxious 
to share the prestige of this expatriated son, to whom the Sorbonne has just bestowed 
a doctorate honoris causae, make a gesture and relax the rules of scientific politics in 
order to favor the creation of a truly French laboratory, specialized in research­
ing the peptides of the brain? Already, in the United States, the president is subject 
to pressure from representatives of diabetics, who have placed their hopes in the 
breakthrough announced by the patron: they have made themselves his allies in 
order to demand that he should be given priority, and that the “obstacle” of “red
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tape” implied by the inevitable clinical tests be alleviated. Other tests are already 
being discussed with regard to schizophrenics. And, to be sure, the patron has entered 
into discussion with the executives o f a pharmaceutical company: W ill pandorine — 
patented, produced industrially, submitted to clinical tests — be a medicine?

In the middle of his wanderings, the patron announces to jour­
nalists that a revolution in brain research is at hand, of which pandorine is the har­
binger. But he also exhorts them not to present a sensationalized image of science. 
And, in the airplane, at the request o f a Jesuit friend, he writes an article that links 
pandorine to the ecstasies of Saint John of the Cross. In a footnote, he announces 
the death of psychoanalysis.

The patron does what he has to do, if he wants to give pandorine 
the greatest possible scope, to make it exist in as many registers as possible. This does 
not mean that this existence depends on his strategies alone. In the laboratories of 
academic and industrial research, pandorine will have to confront severe tests. But 
nothing confers on the molecule “in itself,” independent o f the “patron,” the power 
to provoke these tests, on which it depends in order to impose an interest on other 
researchers, industries, and scientific journals, without which it would remain a sim­
ple molecule, naked, with indeterminate roles and possibilities. By contrast, its de­
multiplied existence does not limit itself to “dressing up” the molecule in roles and 
uses, but modifies the landscape of relations that articulate the brain, the anxieties 
of citizens, the activity of industries, the prestige of disciplines, and the means that 
are allocated to researchers.

Should the patron be denounced? As Latour remarks, the humble 
disinterested collaborator, who does not leave the laboratory, is the beneficiary of 
this apparently interested work:

she is able to be deeply involved in her bench work because the patron is 
constantly outside bringing in new resources and supports. The more she 
wants to do “just science,” the costlier and the longer are her experiments, 
the more the boss has to wheel around the world explaining to everyone 
that the most important thing on earth is her work.10

The patron is constrained to be interested in the world, to trans­
form it so that this world will make his molecule exist. He does what he has to do if he 
wants pandorine to exist, and he does it with great talent. Our researchers are not 
always naive choirboys, and those of whom we retain the name have most often, and 
rightly so, proved themselves with their fearsome strategic capacities. But these capac­
ities themselves refer to stratifications of this world, where very different interlocu-
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tors coexist with each other. W ith some, negotiations are “hard” — industrial labora­
tories, notably, will not let themselves be taken in. W ith others — the journal Endo­
crinology, the Academy, and the university— it will be a matter o f organizing a “lobby­
ing” activity. Still others, the representatives of diabetics, are used as levers: the 
suffering of the ill is a fearsome argument, and when patients themselves are re­
cruited in the name of hope, decisions can go up “to the highest level,” short-cir­
cuiting the usual networks where research priorities are negotiated. Journalists 
must be kept in their place: they must spread the news of the future revolution, 
without forgetting that the patron is a disinterested scientist, who warns them 
against any sensationalism. Finally, those who, in one way or another, are interested 
in human subjectivity must know that the progress of science will sweep away any 
false differences between “laboratory science” and the “human sciences.” Psycho­
analysis is ritually put to death, and Saint John of the Cross announces that it is not 
only intelligence that should be investigated, but also the emotional life. The claims 
of the patron, here, will entail no putting to the test. His aim is not to gather to­
gether his colleagues around a mystic in ecstasy, who has become the faithful wit­
ness of the pandorine acting within him, but to disturb, to appear, like Jean-Pierre 
Changeux and so many others, in the role of the menacing and scandalous represen­
tative of the laboratory, whose reductionist advance is authenticated by the protests 
of the representatives of knowledges doomed to disappear.

The singularity of the patron refers less to an identity of science 
than to the freedom with which he can construct the triple territory in the name of 
which he transforms the world: the molecule, the future science of the “humid brain,” 
and experimental progress dissipating the irrational darkness. Nothing seems able 
to stop him, or to make him see, for example, that at such and such a point, “science” 
stops and “propaganda” begins. One respects him or one fears him. Journalists, if 
they snigger, can do nothing about it. The Jesuit journal welcomes with gravity this 
“summit” encounter between the height of the rational and the height of the spiri­
tual. The ill are ready to make common cause with anyone who gives them hope. 
Psychoanalysts, no doubt, will protest that, far from being dead, they represent “this 
human suffering that positive knowledges can never hear but can only silence.” Even 
the scientific colleagues of the patron know that a disciplinary reorganization is at 
hand, which will impose on them new constraints and new demands. It will no doubt 
be necessary, even if one is skeptical, to find the funds to acquire the new pandorine 
detector, and to produce figures for its subject that will possibly be without interest. 
It will also be necessary to have articles accepted in the new subsection of the jour­
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nal Endocrinology. Some of his colleagues will complain, in petto, of the drift o f their 
science toward a simple instrumental practice, but where will these possible doubts 
get a hearing? How to resist someone who announces a brain available to progress, 
without inspiring questions that are dangerous to the public, to the ill, and to finan­
cial donors?

The patron does his job as a scientist, he makes proliferate the 
potential identities of pandorine, and the possibilities of history that will make it 
exist, if the case arises. And the sole index that he is not ceaselessly changing milieu, 
passing from a biochemical pandorine to a cultural pandorine, from a pandorine 
federating a new discipline to a future miracle medicine pandorine, from a media 
pandorine to a pandorine attracting students destined to do the leading research, is 
the qualitative difference between the arguments: from close-fought negotiation to 
rhetoric. As if, this time, we are indeed dealing with a radical asymmetry. The patron 
recruits allies for his laboratory, which itself represents the neurochemistry of the 
brain, which in turn represents scientific progress, but some of his allies are defined 
by demands that must be satisfied, others by a competitive logic to which they must 
indeed be subjected, and still others by beliefs, fears, and hopes that must be main­
tained. Correlatively, the different attributes of pandorine are constructed in accor­
dance with the different constraints. Those who link it to hard-to-please allies will 
eventually be conquered at the price o f continual remodelings, which will make 
pandorine exist in a mode the patron knows he is unable to foresee. By contrast, the 
pandorine that comes from the laboratory, “naked” but already interesting, thanks 
to the patron, is in itself sufficient to begin operations of disciplinary reorganization, 
and to function as a reductionistic war machine, claiming to gather together in itself 
a multiplicity of available traits, since it pertains to knowledges or practices that lab­
oratory science defines as dedicated, in principle, to reduction.

Moreover, the hard-to-please allies of the patron have every in­
terest in participating in this asymmetrical construction. The economic profitability 
of the future detector depends on it, as does the fame o f the new generation of med­
icine that will, one day, perhaps appear on the market. Like the patron, the primary 
preoccupation o f these allies is to “make exist,” but existence, here, depends on 
other tests, which integrate legal, commercial, and economic constraints. They also 
imply an authority that, officially, does not intervene in the scientific controversies, 
namely, the public, who need to be turned into consumers. But this is a difference 
one has an interest in smoothing over. It would be better to respect and maintain 
the thesis that industry is here a simple intermediary actualizing the secondary bene-
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fits of fundamental research, because it is in the name of this thesis that the patron 
captures the public’s interest, impresses the doctors who prescribe drugs, induces 
the demand o f patients — in short, creates the market.

Pandorine is a fiction, and any resemblance to the way true sci­
entists (for instance, those who work at decoding the human genome) come out of 
their laboratories is purely coincidental.

T h e  Pol i t ics  o f  N e t w o r k s
How can we avoid referring the landscape o f our practices, our actions, and our 
passions to a global authority that would have the power to explain it, and which it 
would be sufficient to denounce? Bruno Latour is not content to refuse the terms of 
rationality, efficacity, calculability, and scientificity, all of which explain the construc­
tion by the attribute that has succeeded in making us recognize what has been con­
structed. He also refuses to explain this success in terms of “power.” And he is right, if 
the reference to power has as its vocation to make us forget the network of local al­
liances, those, for example, that the “patron” tries to create in the name of pandorine, 
to forget the crowd of mediators, their representatives, and the test they submit to, 
in order to organize the whole under the sign of a coherent and all-powerful mega­
project. Power, when it grows a capital letter, transforms the rhizome into a tree: 
each branch is “explained” by its relation to another branch, one closer to the trunk, 
and indeed to the roots, that is, to the site — occupied by a “logic” if not by ac­
tors— from which all the rest can be denounced as puppets, acted on beyond their 
intentions and their plans.11 The patron, to be sure, does not know what he is set­
ting in motion, any more than do the researchers, who, in order to nourish their re­
searches, nourish in the public the hope in a future where “genetic illnesses” will be 
curable. But he does everything he can, within the degrees o f freedom available to 
him, and there is no “beyond” from which what, for him, is an initiative could be­
come deducible.

However, it is difficult to put, as We Have Never Been Modern 
sometimes seems to encourage, the “error of epistemologists,” rather than power, 
in the role of the thing responsible for everything that does not go well. Certainly, 
epistemologists, philosophers, and other thinkers of politics and the social field dis­
tinguish themselves by their distrust of hybrids, by their assimilation o f mediators 
to intermediaries, designating the society and/or nature as that which explains them. 
But “error” does not have to be any more denounced than power. It explains nothing, 
except insofar as it is a product of the network, characteristic of the style of the net­
work that belongs to our epoch, and of the political problem it poses.
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Is it the epistemologists’ fault if  most scientists speak several lan­
guages, those they reserve for their colleagues and financial donors, and the one they 
use when they address the “public,” who are defined as incompetent? Is it the philoso­
phers’ fault if they learned at school that science would decipher the “laws” that 
characterize phenomena “objectively,” and that their task would be to try to think 
this situation? Is it the sociologists’ or political theorists’ fault if  sociotechnical inno­
vations or the decisions they comment on are always presented under the sign of an 
inseparability between what is (the constraints one must take into account rationally) 
and what must be (the choice subsisting among these possible preconstraints)? To be 
sure, one can reproach them for a certain laziness, a certain conformism, a misplaced 
respect. But one must think the network insofar as it arouses, in certain places, the 
heroic necessity to be neither lazy nor conformist nor respectful, so as not to be 
taken in.

Error does not emerge just anywhere. In fact, it emerges at points 
where the negotiations stop, where speech is no longer addressed to actors, who 
refuse to be taken in any longer, but to those who discover that, because of that very 
fact, they are now defined as “incompetent” — those of whom one speaks, those of 
whom one speculates concerning their beliefs, desires, fears, and demands, but in 
the sense in which they are defined as “influenceable,” strategic materials and not 
protagonists o f a strategy. Those who make an error simply commit the error of 
trusting the rhetoric addressed to the public, to students in the schools, to readers 
of popularizing magazines, and of not realizing that, like the latter, they have access 
to a kind of “information” that reduces them to impotence.12

To be sure, it regularly happens that one is “mistaken.” For ex­
ample, those who insist on emphasizing that consumers are not powerless, subject 
to the power of the supply, should recount the numerous stories o f products that 
were refused or whose meaning was altered by consumers, o f commercial strategies 
that were redefined, of unforeseen demands that were urgently satisfied. The politi­
cal question— that of the difference between qualified actors and the others — does 
not imply the omnipotence of the first, or the subjected passivity of the second. It is 
marked in the words that express this type of situation: the public is unpredictable, its 
reactions always surprise us. These words belong to the same kind of register that 
would comment on meteorological phenomena. They effect the distinction between 
those who, actively, seek to foresee, to determine pertinent variables, to articulate 
them in accordance with the constraints that render decidable what will remain a fic­
tion and what will experiment with possibilities o f existing, and those who, through 
their reactions, will refute or confirm the calculations of which they are the object.
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Power is not “beyond” the network, like a truth that would save 
one from having to follow the construction of ramifications, and would allow one 
to deduce it. But it qualifies the network and sets limits to it, that is, points where 
the notion o f interest changes meaning, where one ceases to address oneself to the 
protagonists one is trying to interest, and where strategies presupposing that an inter­
est can “command itself” — or at least be treated as such — begin to appear, which 
opens the strategies to risks and perils. Such points are numerous, and they draw 
tangled borders, which must themselves be mapped out. They do not separate things 
in two, but rather create differentiations [denivellations]. They appear whenever there 
emerges, as a referent, a relation between two positions: an authority to which is at­
tributed the power to determine its own effects (unless there are obstacles), and a 
world that is potentially available for the deployment of these effects (unless there 
are resistances).

The hierarchy o f the landscape of scientific knowledges, the role 
of the model of the theoretico-experimental enterprise, as well as the strategies for 
mobilization — which never cease to select what the “good” approach is, what the 
“not yet vanquished” secondary difficulty is — indicate that the differentiations of 
power traverse the scientific field. But they do not pertain to science alone. The de- 
levelings themselves form rhizomes. How much easier it is to utilize a scientist al­
ready habituated to thinking that his approach “commands interest”! How much 
easier to handle are scientific experts delegated by a field that is governed by a mis­
trust of anything that cannot be reproduced in a laboratory! How much more apt to 
transmit scientific invention as “making authority” are those who have learned it in 
the mode of evidence! Finally, who would be more prepared to justify, in the name 
of science, the passage to existence o f a sociotechnological innovation than those 
whose impassioned activity is precisely to “make proliferate” or “bring into existence,” 
for the maximum number of protagonists, the difference between fiction and the faith­
ful witness it has created?

The sciences are not, by destiny, the allies of power, but they 
are, by definition, vulnerable to all those who can contribute to the creation o f dif­
ferences, the stabilization of interests, the disqualification of annoying questions, the 
facilitation of the product of laboratories. The singularity I have suggested that we 
attribute to the sciences — inventing ways to vanquish the power of fiction, and 
submitting the reasons that we invent to a third party capable of making the differ­
ence between them — renders them technically bound up with an “engagement for 
the true” that defines what is not scientific as merely fictive, available to the putting 
to the test. T his singularity poses the political problem of its coexistence with other
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actors, for whom the terms of submission and availability have a completely differ­
ent meaning, who do not address themselves to rival and interested authors but to a 
world conceived of as a field of maneuvering.

W hy is the denunciation of an “operative rationality” so convinc­
ing— a rationality that would characterize science and would have systematically 
destructive effects once it comes out of the laboratories to attack the world? W hy  
are we, and scientists themselves, so often inclined to oppose the scientific, or rational, 
position of a problem to its “subjective,” “cultural,” or “psychological” aspects, which 
must be taken into account, apparently, in another register? Is it not because the 
same mobilizing strategy prevails “outside the laboratory,” in the landscape of human 
practices, as it does in the strategy of knowledges — the disqualification o f anything 
judged to be an “obstacle,” and the systematic privilege accorded to anything that 
allows one to affirm the power of a procedure?

We must here remember, as an emblem, the end of the thirteenth 
century when Etienne Tempier proclaimed, in the name o f divine omnipotence, the 
invincible power o f fiction. W ho was speaking through his mouth? A church careful 
to re-create the instruments o f its authority faced with the rival authority o f pagan 
knowledges, no doubt. But how should we understand these instruments themselves? 
Just as philosophy, according to Deleuze and Guattari, was not a friend of the Greek 
city where it was born, and just as science is not the friend o f capitalism, the church 
of Tempier was not the friend of the merchants who, at the time, had learned to de­
fine the world, no longer in reference to an intelligible order, but in reference to 
the possible: a transformable world, a field of maneuvering and speculation. If, as I 
have tried to show, the reference to “modern science” was born from the invention 
of the means to get around Tempier’s interdiction, it did so not from the perspec­
tive of a “return backward” toward a world capable of imposing its reasons, but 
through the discovery that the power o f fiction, the invention of the laboratory, can 
itself be turned against the arbitrariness of fiction. But the bypassed interdiction 
can find itself thereby reinforced: it can be in the interest of science to refer to the 
arbitrariness o f fiction everything that is not science. It is necessary, therefore, to think 
of the definition o f a “world available to fiction” — which seems to bring together 
merchant practices, then capitalist practices and scientific practices — in terms of 
connivance. Between the two types of practices, there is not a hidden identity, which 
would transform their complicity into a destiny, but a convergence relative to inter­
ests, posing a political problem that can receive very different solutions.

A priori, nothing prevents us from conceiving of scientists as 
being conscious that, in changing milieu, no longer addressing themselves to col­
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leagues but participating in the invention of innovations that are irreducibly social 
and technological, they must equally change their “ethical-aesthetic-ethological” style. 
For everything changes when one leaves the laboratory, the place where phenomena 
are invented as faithful witnesses, capable o f making the difference between truth 
and fiction. Those who were gathered together in Galileo’s laboratory, for example, 
were those who accepted to be interested in the movement that the inclined plane 
invents and stages. Outside the laboratory, one finds friction, wind, the irregularity 
of soils, and the density of milieus — everything whose elimination allowed Galileo 
to establish authority. And one also finds a world acted on by other actors, pursuing 
other projects, which also imply a differentiation between what must be taken into 
account and what it would be suitable to neglect. W ith regard to these actors, the 
scientist conscious o f changing milieus could ask himself: “WTiy am I so interesting 
to them? Where are all the others, who are capable of taking into account everything 
that my laboratory must eliminate in order to authorize me to speak?

No one will propose, usually, to ratify the elimination of the wind 
if, for example, it is a question of constructing a bridge. Here, the laboratory ideal 
must come to terms with the “force of things,” for the consequences o f negligence 
will be paid for in a mode that clearly makes the difference between success and error. 
Similarly, every industry is constrained to take into consideration a set o f recognized 
risks, evolving with legislations and regulations, that is, to make the legitimate rep­
resentatives intervene in the aspect of the problem that the risk designates.13 But sci­
entists who know that, in coming out of the laboratory, they change milieu and have 
to change practice, would not expect the law to constrain them not to be unaware 
of what their laboratories eliminate. They know that the style which belongs to the 
risks o f the test— the invention o f ways of purifying a situation in order to make it 
constitute a faithful witness — changes meaning when it is a question of choice bear­
ing on irremediably concrete situations, where words, if one is not careful, have the 
power to disqualify, silence, or ratify the amalgams and confusions, that is, to func­
tion as slogans.

Such scientists would define as “rational” the necessity that, with 
regard to a problem “outside the laboratory,” all those who are open to representing 
and exploiting the dimensions of this problem, which they themselves are not tak­
ing into account, should be systematically sought out and gathered together. They 
would judge that it is part of their scientific, ethical, and political responsibility to 
affirm the selective character of their knowledge, and to demand the gathering to­
gether of all those who can contribute to the invention of a pertinent way to pose 
the problem. They would also know that, once this is done, they must struggle
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against the fictions of power, against judgments that disqualify certain interests, turn­
ing them into obscurantist obstacles or unacceptable demands.14 And above all, they 
would know that, when it is a question o f social becoming, the difference between 
success and failure does not have the power to decide the pertinence in one’s choice of 
experts: contrary to the bridge that collapses because of erroneous calculations, a 
“social” solution is rarely demented by its effects. Simply, among these effects, it is 
often necessary to count on the fact that what has not been taken into account will 
become becoming, despairing, clandestine, or ravaged .. .  and by this very becoming 
will confirm the disqualification of which they are the object.

The difference between these scientists and those who, today, 
allow themselves to be selected as the legitimate representatives of a problem, with­
out asking themselves where all the others are and what means have been accorded 
to them to assert their competence, does not point to some sort of identity for science, 
but to the scientific identity constructed by a mobilized science. Mobilized scientists 
will be happy and proud to see themselves called on as experts by a power that recog­
nizes them as the sole legitimate representatives o f a problem. They have learned to 
mistrust, as an obstacle that has “not yet” been reduced, anything that their labora­
tory cannot yet take into account, and they will also find it normal that whoever 
gives them the means to leave the laboratory also defines, if  the case arises, these 
dimensions of the problem as negligible, irrational, or destined to sort themselves 
out. For them, the essential thing is that the value of their research be consecrated, 
and (in the end) receive the financing it deserves. And they will actively discourage 
colleagues who have “states of the soul,” who try to imagine the “possible” con­
sequences— not represented “scientifically” — o f what they are working on. Jean 
Bernard, president of the French committee on ethics, “reassures” the public when 
Jacques Testart dares to emphasize the dangerous and uncontrollable consequences 
of the techniques of artificial procreation.15 Daniel Cohen, director of the Genethon 
program, today disqualifies as “irrational” the concerns of the same Jacques Testart 
regarding the social, political, and subjective consequences of certain methods of 
genetic diagnosis, and, to the questions posed by researchers in the human sciences, 
he opposes the distinction between those who are devoted to battling disease and 
relieving suffering, and those who complicate their efforts through obscurantist fears.

An A v a i l a b l e  W o r l d ?



W h a t  S i n g u l a r i t y  f o r  t h e  Sciences?
t h e  i n s t r u m e n t s  of analysis I have given myself up to now are insufficient, and this 
insufficiency is made clear by a consequence that, from the political point of view, is 
very disturbing. I have focused my description on theoretico-experimental practices, 
as if the definition of the singularity of science — inventing means to make the differ­
ence between fictions — were confused with the production of the faithful witnesses 
created by laboratories. The disturbing consequence is the apparent impossibility 
of addressing oneself to scientists other than from the point of view of their vulner­
ability in relation to power. They would have to impose limits on their passion to 
“bring into existence,” and recognize their responsibilities with regard to their choice 
of allies, who give them the means to fulfill this passion.

It is never good to define a group by a contradiction between its 
immediate interests and the ethical and political interests to which it must be sub­
jected. The scene is too dramatic, and does not prepare one for laughter. By contrast, 
it is interesting to transform an apparent contradiction into a tension that already 
inhabits the group in question, provoking divergent interests in its midst. Certain 
aspects o f the ethical or political demand are then capable of becoming internal 
stakes, vectors of invention and not motifs of self-limitation.



Other disturbing consequences still follow from the quasi-iden- 
tification between science and theoretico-experimental science, which I have in fact 
accepted up to now. One could in effect be tempted to use it in order to settle, once 
and for all, the question o f the scope and authority of the sciences. It seems that sci­
ence exists only when it is able to invent an apparatus that is able to silence rivals, to 
institute a situation of putting to the test, where the stake is the power to represent. 
This possible definition o f science is all the more acceptable to many practitioners 
of the theoretico-experimental sciences in that it hardens the opposition between 
“science” and “simple opinion” that is presupposed by the experimental staging. 
Outside the verdict of the apparatus, there are no differences whatsoever, only the 
noise o f indefinitely variable and arbitrary opinions. This definition is thus reduced 
to impotence once it is a matter of discussing sciences produced outside the labora­
tory. For example, it has effectively favored the thesis of the American “creationists,” 
who refuse to see the Darwinian narrative substituted for the biblical narrative of the 
creation of the species. The creationists have complained that the science o f evolu­
tion cannot claim the title of science, because it cannot boast any of the traits that are 
manifested in the invention of the theoretico-experimental power. And, moreover, 
when it comes to pseudo-experimental sciences systematically producing artifacts, 
this definition of science provides no other means than derision and denunciation.

If the historical problem posed by a contingent process is that of 
its contingent recommencement, with other givens, it is not contradictory to affirm 
the primordial character of the experimental event while contesting the hierarchy 
of the sciences grounded on the theoretico-experimental model. It would then be a 
question of trying to “extend” the singularity o f scientific practices, which were in­
vented by the experimental sciences, to other fields, that is, to also separate [delier] 
this singularity from the invention of a power, from the invention of the means to 
create faithful witnesses.

The invention of a rather abstract singularity, in order to be sep­
arated from the terrain of its birth, must not be confused with the search for a “new 
science,” or, for example, with the search for a “holistic” science, respectful of the 
world as it presents itself, seeking to reconcile and repair cleavages and conflicts, 
which we today hear over and over again.1 In the perspective I have proposed, scien­
tific activity integrates a form of polemic and rivalry, it promises an “engagement” 
that joins together interest, truth, and history in a mode which is neither that of 
traditional knowledges nor that traditionally associated with the feminine image: 
full of softness, conciliation, respect for the feelings of others, faith in a fragile but
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profound intuition. This is why I have emphasized the interest o f Sandra Harding’s 
proposition associating the struggle of the feminist movement with the contrast be­
tween the impassioned activity of Newton and Galileo, on the one hand, and the 
discourse on method and objectivity that authorizes them, on the other. If the “anti- 
polemical” image of woman had to be veridical, it would have as a consequence the 
self-exclusion of “true women,” those who would correspond to the image, from 
the ensemble of heirs o f the event of “the creation o f the modern sciences,” which 
would then be associated with a “male” conception of truth. But my position engages 
me in turn. I will have to show that the singularity I am proposing for the “modern 
sciences” effectively separates truth and power, and does not ratify the thesis o f the 
“great division,” in the name of which we recognize that, unfortunately, traditional 
knowledges are condemned by the mere existence of modern knowledges, earthen 
pots against iron pots.

The challenge I have given myself, to separate science from power 
without for all that separating science from polemics, can be repeated in the language 
that distinguishes subject from object. The classical conception of subject and object 
is the product of a polemical division. The “free” subject is the subject that has puri­
fied itself o f opinion, once and for all. It knows it is not concerned with objects, 
whose mode of existence is absolutely distinct from its own. It knows how to relate 
to these objects, at least in the sense that this relation must have nothing in common 
with the way it relates to another subject. In one way or another, power, initiative, 
and questioning are on the side of the subject, with the object being on the side of 
the “cause,” that which subjects discuss and pass judgment on.2

The classical distinction between subject and object presupposes 
power, of course — the power of the subject capable of summoning the object to the 
tribunal where its cause will be discussed. The laboratory, where the conditions of 
evidence for the object are defined and where the object is put to the test, is the fig­
ure par excellence o f this tribunal, the place where the defendant is understood ac­
cording to categories that will allow one to pass judgment. We can even go further, 
and say that the “experimental tribunal” is the site where the classical distinction 
between subject and object was stabilized, whereas philosophical discourse, notably 
that o f Kant, attributed to it a general scope.

From the perspective where experimentation is affirmed as a sin­
gular practice, which does not presuppose but creates both subject and object as well 
as their relations, no version o f these relations, no matter how purified, can claim a 
general validity any longer. Correlatively, the question of what can become o f the
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distinction between subject and object in scientific practices that are not centered 
on experimentation is no longer a philosophical question but a question immanent 
to the sciences, that is to say, a practical question.

In order to separate science from power, is it necessary to contest 
the distinction between subject and object, or it is necessary to modify it? The thesis 
I will defend in this chapter is that the singularity o f the modern sciences implies 
the maintenance o f the distinction, for it is from this distinction that the risk is 
born.3 Once it is a question of science, all human statements must cease to be equiva­
lent, and the putting to the test that must create a difference between them implies the 
creation of a reference they designate, which must be capable of making the distinction 
between science and fiction. Thus, the distinction between subject and object, inso­
far as it expresses this relation o f putting to the test, cannot be purely and simply 
eliminated.4 The question of knowing who must submit to the putting to the test, 
however, remains an open one. This question joins up with Sandra Harding’s thesis 
concerning the link between “objectivity” and the critical putting in question by 
scientific practices themselves, and the relation between the “social experience” of 
scientists and the “types of cognitive structures” their procedure privileges. It pre­
serves the distinction between subject and object, but modifies its meaning: it is rec­
ognized not as a right, but as a vector of risk, an operator of “decentering.” It does 
not attribute to the subject the right to know an object, but to the object the power 
(to be constructed) to put the subject to the test.

This is thus the abstract definition of the singularity o f the mod­
ern scientific practices I will propose: if it is no longer a question of vanquishing the 
power of fiction, it is always a question of putting it to the test, of subjecting the reasons 
we invent to a third party capable of putting them at risk. In other words, it is always 
a question of inventing practices that will render our opinions vulnerable in relation 
to something that is irreducible to another opinion. If, as the Sophists said, “man is 
the measure o f all things,” it is always a question o f inventing practices thanks to 
which this statement loses it static, relativist character, and enters into a dynamic in 
which neither man nor thing is the master of measure, where it is the invention of 
new measures, that is, new relations and new tests, that distribute the respective 
identities of man and thing.

In order to show that this singularity is constantly being rein­
vented by the history of the modern sciences, with other givens, and also with other 
means and other modalities of engagement, I will select first o f all a problem being 
posed today at the heart of the the theoretico-experimental sciences themselves: the
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apparition of a new type of protagonist that puts in question any possibility o f distinc­
tion between theory and model.

M a t h e m a t i c a l  F i c t i on s
The distinction between theory and model, which can seem rather artificial from an 
epistemological point o f view, most often has a very clear meaning from the point 
of view of the collective practice of the sciences. A model is defined by the absence, at 
least officially, o f any claim to judge: it heralds the absence of the relation of force 
that would allow it to present itself as the representative o f the phenomenon, which 
can, correlatively, remain explicitly linked to the choice o f an author. For a single 
phenomenon, several models can coexist without any problem, each defined by dif­
ferent variables, each having its zone of privileged validity or its specific advantages.

How should we understand the use of models, in the terms that 
we have introduced? Models say o f themselves that they are fictions, and should be 
treated as such. But they also constitute a mode of putting fictions to the test, whose 
stake is not the elimination of rivals, but the following and explicating of conse­
quences. Thus, Samuel Butler’s Erewhon can be considered as a model. Take the hy­
pothesis of an inversion of our categories concerning those who should be helped 
and those it would be better to condemn. W hat does that give us? W hat will vary or 
remain invariant in society, or more precisely in Victorian society, as Butler con­
ceived it?

Since the Middle Ages, this regulated and exploratory use o f fic­
tion has discovered a privileged instrument in mathematics. Take charity, a “uni­
formly deformed” magnitude (varying in a linear manner in relation to an extensive 
variable — in this case, time). W hat does this definition authorize? W hat does it al­
low us to “save,” that is, to reproduce as a consequence, among all the statements 
that we can hold about charity?

It was undoubtedly in order to differentiate itself from this use 
of mathematics that Galileo took such care to emphasize that his mathematical def­
inition o f uniformly accelerated movement was not a fiction due to an author. The 
phenomenon he invented is capable of silencing counterinterpretations, because it 
is practically defined in terms of variables that allow it to be both described and 
controlled: these are the variations by which it responds to changes in the value of 
these variables, which confirm the legitimacy o f the one who represents it. In this 
sense, the link between mathematical representation and experimental representation 
is not a deep mystery. Each time a “faithful witness” is created, capable of designat-
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ing its representative, a representation of the mathematical type is also instituted, 
putting its testimony onstage, like a function o f the variables through the interme­
diary o f which it is interrogated.

The use of mathematics that neither expresses nor gives any 
power to mathematical representation leads us to another possible history, where 
mathematics would have established privileged ties with the speculative powers of 
the imagination, and not with a “theoretical truth” of the world. This history, more­
over, is present in our own history, including the history of experimental sciences, 
for the mathematical imagination is ceaselessly surpassing the possibilities or neces­
sities of the representation of the object. But we have been witnessing, in recent 
years, the production of a new possibility of history. To some eyes, the use of mathe­
matics as an instrument of fiction could indeed constitute a new future, which would 
relegate our “Galilean” past and our “Galilean” present to the status of a transitory 
period whose parenthesis is ready to be closed.

This new putting in perspective is linked to the development of 
information technologies. In fact, the power of the computer as an instrument of 
simulation has led to the emergence, among scientists, o f what one could call “new 
Sophists,” researchers whose engagement no longer refers to a truth that would al­
ways silence fictions, but to the possibility, whatever the phenomenon, of construct­
ing a mathematical fiction that reproduces it.

For example, when Steve Wolfram writes that the universe might 
be a gigantic computer, we must first of all understand that this universe no longer 
promises to ground a position of a judge, to consecrate a theory as unifying a diverse 
field under the unity of a hierarchizing point of view, separating the essential from the 
anecdotal.5 In effect, the computer universe establishes a direct relation between phe­
nomenon and simulation, with nothing “beyond” simulation, with no promise of a 
theory beyond the models. It prefigures the ideal of an ideally versatile matrix able 
to engender every possible evolution.

Computer simulations not only propose an advent o f the fictional 
use of mathematics, they subvert equally the hierarchy between the purified phenom­
enon, responding to the ideal intelligibility invented by the experimental represen­
tation, and anecdotal complications. Simulation puts what it takes into account on 
the same plane: “laws” become constraints whose effects have no interest apart from 
the circumstances that make each simulation a new case. Moreover, what the defin­
ition o f the “case” itself preserves of the mathematical representation is simply the 
constraint o f a precise, formalizable definition of relations, and not necessarily that 
of a definition o f variables corresponding to the possibility of experimental control.
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The art o f simulating is that of the screenwriter: to put a disparate multiplicity of 
elements onstage;6 to define, in a mode which is that of a temporal, narrative “i f . .. 
then,” the way these elements act together; and then to follow the stories that are 
able to engender this narrative matrix. It is these stories that put the matrix to the 
test, and make the simulation an experimentation on our statements. They “put 
them to the act” [mettre en acte] without giving us the possibility of intervening, or 
inflecting the narrative in the direction of what we desire or judge to be plausible. 
In other words, the characteristic trait o f mathematical language, the fact that the 
statements engage [engagent], is here extended to the set of descriptions we think of 
as the “explanation” of a process, and puts them to the test. The explanation, conveyed 
in the form o f a program that will exhibit its consequences, might reveal that it ad­
mittedly implies what it was aiming at, but perhaps, in slightly different circumstances, 
it could imply a very different process — and indeed, if the “dynamic” to which it 
corresponds is chaotic, this process could be almost anything.

If simulation makes description, explanation, and fiction com­
municate in a new, experimental mode, and this on all those terrains where authors 
believe they can propose “reasons” for a history, it poses a specific problem in the 
theoretico-experimental fields. It is not without reason that the necessity for an 
“ethics” of simulation has been debated, for the way a program “traffics” in laws, 
negotiating their scope rather than conveying power, puts into question the mutual 
mode of engagement between procedure, truth, and reality. The information labo­
ratory is in fact much more rapid, supple, and docile than the material laboratory. 
There, one can stage phenomena one would not know how to produce in the labo­
ratory, expand certain scales, narrow others, simulate the behavior o f a population 
of a thousand molecules, or subject a crystal endowed with singular flaws to interest­
ing tests. But what does an “experiment” done on an “information” crystal correspond 
to? Does it produce a fiction or authorize an experimental statement? How should 
we treat statements of the “experience shows that. . . ” type when it is no longer the 
question of an event, a conquered link between words and things, but rather a scene 
that is defined completely in terms o f representations?

The “Galileo affair” has bound the experimental sciences against 
the power of fiction, against the idea that the sole rational vocation for a theory is 
“to save the phenomena,” that is, to simulate them without claiming to penetrate 
their meaning. One can now conceive of the possibility of a history where the still-open 
parenthesis will be on the verge of closing, where the power of fiction, affirmed and 
vanquished by the experimental event, would again become the horizon of scientific 
practices. This new possibility constitutes, for scientists themselves, a political prob­
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lem: How should one regulate the relations between the refugees [ressortissants\ of the 
two types of laboratory, vectors of divergent modes of engagement? But it is already 
helping to transform the way certain key stakes in the history of the modern sciences 
are being formulated, that is, to introduce a form o f humor where there now reigns 
the tragic aesthetic of a reductive science dedicated to leveling all differences.

Very significant, for example, is the contemporary emergence of 
a field termed artificial life. To create artificial life was the dream of the experimenter, 
the demonstration of the power conquered by humanity on its own conditions of 
engendering. Now, this field today brings together a crowd of disparate scientists, 
all those who manage to capture and reproduce a trait of living beings, thanks to re­
cent techniques (robotics, computer simulation). It is no longer a question of reduc­
ing but of making proliferate and, correlatively, the alliances no longer rise “to the 
summit”: no discipline is king any longer, the promised site where life will become 
the object of science. Roboticians and simulators are passionately interested in what 
ethologists know about such and such behavorial trait, characteristic of a given species, 
in such and such conditions. Artifice brings into existence \faire exister\, and to do 
this it needs a detailed description of what it challenges, but it does not try to make 
a demonstration. However, it puts to the test the simplistic fictions that underpinned 
the great putting into perspective of a life whose secret could be revealed, and the 
putting to the test of the relations between explanation and delegation: “If truly ‘to 
do this, you only have to do that. . . , ’ construct for me what this thing you believe 
you have explained ‘will do’ through its own activity.”

That the sciences of simulation can take the side of diversity, and 
not the reduction to the same, is not in itself a guarantee of innocuousness. Robots, 
even if they no longer respond to a vocation of the reproduction of life but the in­
vention of means of delegating to a machinic apparatus one of its traits, have not 
for all that become gentle and quiet. Indeed, the novelty is rather that, here, the 
theoretico-experimental enterprise is confronted with other practices, inventive and 
risky, which by their very existence put in question the power of truth that defines 
this enterprise. It is not a question of renouncing the distinction between the “arti­
fact” and the “fact created so as to demonstrate,” but o f becoming interested in 
something else, in the artifact as such, which itself is also capable of making the dif­
ference between human fictions with regard to their possibilities o f explaining. Be­
cause they use the latest techniques, it is difficult to judge these sciences in terms of 
lack, obstacle, or immaturity. In fact, through the alliances they create with on-site 
field specialists, who alone are capable of suggesting which singular traits interest 
them, they already subvert the order of the disciplines. In particular, they can rely
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on the impassioned putting into question of the theoretico-experimental model to 
which, in the name of the field sciences, Stephen J. Gould devoted himself in Wonder­
fu l Life.7

D a r w i n ' s  Heirs
For several years, Stephen J. Gould published works whose titles — The Panda’s Paw, 
The Flamingo’s Smile, Hen’s Teeth and Horse’s Toes— constitute in themselves so many 
manifestos for the singular novelty o f the evolutionary biology descended from 
Darwin.8 Novelty in relation to two distinct traditions: on the one hand, that of 
theoretico-experimental sciences, and on the other, the technico-social conception 
of living beings, dominant at least since Aristotle.

Judged from the theoretico-technical model, one can wonder if 
Darwinian biology is indeed a science. American creationists are not mistaken in at­
tacking evolution, and no longer astronomy, like the church of Galileo’s era. What 
“theory” can the Darwinians present to their credit, a theory that would substantiate 
their power to judge, or differentiate the essential from the anecdotal in an episode 
of evolution? Are not the great, apparently explanatory concepts — adaptation, survival 
of the fittest, and so on— revealed a priori to be empty of explanatory power: simple 
words coming to comment on a history after it has been constituted?

Judged from traditional questions aroused by the difference be­
tween the living and the nonliving, the Darwinian response also appears weak. That 
the criticisms have not taken up the problem o f the eye: How can a contingent 
process, like the one Darwin invokes, produce an apparatus like the eye, if one knows 
that the slightest defect makes the organ lose all its utility? The eye par excellence 
represents the “technico-social” conception of the living. It calls for its definition 
like an instrument, a means in view to an end. The eye is made for seeing. It calls 
for a conception o f the living that would involve the ideal o f a society governed by a 
harmonious division of labor. Each organ, like the eye, does what it has to do for 
the greater good of the organism, and the latter thus gives its final intelligibility to 
its parts. How can one not call on a finalizing form o f power in order to give an ac­
count of this harmony?

Among the heirs of Darwin, there are biologists who accept this 
challenge as such. They are what one calls neo-Darwinians, who give Darwinian se­
lection such an exhaustive power that it takes the place of the great Engineer, who 
would have planned the organism in view o f his well-conceived interests. Whatever 
the trait o f a given living being, its raison d’etre is selection, acting in the midst of a 
proliferating variety of mutants. Gould has termed this form of Darwinism “Pan-
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glossian Adaptionism.” “Everything is for the best in the best o f all possible 
worlds,” repeats Dr. Pangloss to Candide. Every trait o f the living being must be, 
or must have been, useful, say the neo-Darwinians, because it is its utility that explains 
its selection.9

The critique of the “adaptationist paradigm” is not made in the 
name of another paradigm, but rather constitutes evolutionary science’s adieu to 
the ambition of judging in accordance with a paradigm. For this ambition was the 
basis o f the power accorded to selection: if it is the sole authority that can legitimately 
give meaning to what is, it justifies the elimination, as a fake \faux-semblant] o f any­
thing that seems incompatible with the type o f temporality invented by Darwin. 
Darwin’s major innovation was undoubtedly the invention of the history of living 
beings as a slow history, adrift, he said, in the sense that it lacks a motor that would 
have constituted an intrinsic capacity of adaptation proper to life, or the inheritance 
of acquired traits proposed by Lamarck. It was in the name of this slowness, of the 
continuous and infinitely progressive action of selection, that Darwin had disqualified, 
as deceptive, the data of paleontology, which seemed to bear witness to “sudden” 
mutations (in the scale o f geological time). Gould’s and Niles Eldredge’s theory of 
punctuated equilibrium has put this judgment in question, and implies that paleontol­
ogy can become the source of problems, rather than being made dependent on the 
“adaptationist” narrative. Correlatively, the thesis according to which the massive 
extinctions would mark the history of living beings calls into question any adapta­
tionist moral: gone are the monotonous and poor histories, whose morals fit so well 
with our natural judgments. No, the mammals did not vanquish the dinosaurs because 
the latter were too large, too stupid, at an impasse of evolution, whereas the mam­
mals, which led to ourselves, were already manifesting the superiority that we hold 
in such high regard.

If selection is not all-powerful, if it does not permit the construc­
tion of a point of view from which all cases would come back to the same, and would 
have the same adaptationist moral, the biologist loses the power to judge and must 
learn to recount. We here enter into a problematic proper to the field sciences, 
which distinguishes them from laboratory sciences. One finds at work in the “ter­
rain”— in the depths of the ocean, in the museums where collected fossils are ex­
amined, in the forests where samples are harvested — as many sophisticated instru­
ments as there are in an experimental laboratory, as much invention as the meaning 
of a measure. But one does not find experimental apparatuses in the Galilean sense, 
giving the scientist the power to stage his own question, that is to say, to purify a
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phenomenon and give it the power to bear witness to this subject; the instruments 
of the naturalist, or the field scientist, give him the possibility to collect indices that 
will guide him in his attempt to reconstitute a concrete situation, to identify relations, 
not to represent a phenomenon like a function furnished with its independent vari­
ables.10 O f course, the index, just like the experimental witness, cannot be defined 
as neutral, independent of the interests and anticipations of an author. But the author, 
here, knows that his terrain will not make him a judge. No terrain is valid for every­
one, no one can authorize the “facts” in the experimental sense of the term. What one 
terrain allows us to affirm, another terrain can contradict, without one o f the witnesses 
being false, or without preventing the two situations from being judged as intrinsically 
different. Other circumstances have played a role. All the witness of the power of Dar­
winian selection cannot silence these other witnesses that put in doubt the general­
ity of its explanatory power. The evolutionary biologist no longer knows a priori 
how the selection plays out in each case nor, above all, what is due to the selection.

Stephen J. Gould’s Wonderful Life can, on more than one account, 
be compared with Galileo’s Dialogue. Here, the power being challenged is not Rome, 
but the model of the theoretico-experimental sciences. The science of evolution 
learns to affirms its singularity as a historical science faced with experimenters who, 
whenever there is no “production o f facts,” can only see an activity o f the “stamp- 
collecting” type.

Today, Darwinian narratives no longer have the moralizing mo­
notony that was dedicated to the triumph of the “best.” They make ever more hetero­
geneous elements intervene, elements that ceaselessly complicate and singularize the 
narrated intrigue. The living beings are no longer “objects of Darwinian representa­
tion,” judged in the name of categories separating the essential from the anecdotal. 
The “concepts” of adaptation and survival of the fittest no longer have the power to 
make the scientist capable of anticipating the way they will be applied in a given sit­
uation. In Darwinian histories, a cause in itself no longer has the general power to 
cause; each is taken up in a history, and it is from this history that it gains its identity 
as a cause. Each witness, each group of living beings, is now envisioned as having to 
recount a singular and local history. Scientists here are not judges, but inquirers, 
and the fictions they propose take on the style o f detective novels, implying ever 
more unexpected intrigues. Darwinian narrators work together, but in the mode of 
authors whose intrigues spur each other on. They learn from each other the possi­
bility o f making ever more disparate causes intervene, and a mistrust of any cause 
that carries with it the claim to determine how it causes. In short, mistrust of any-
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thing that is identified as a trap: the diverse modes of assimilating of history to 
progress. In Wonderful Life, Simplicio’s “role” is played by “our habits of thought,” 
which always tend to define what happened as what had to happen.

The singularity through which I have proposed to define the 
modern sciences, to invent ways of problematizing the power o f fiction and putting 
it at risk, is thus reinvented here, with other givens. Whereas the experimental ap­
paratus instituted an engagement that could be placed under the sign of the “power 
to judge,” that of the “Darwinian biologist” is inscribed in a strategy of decentering 
and “demoralization”: the aim of the undertaking is to actively allow reality to put 
our fictions to the test, but it only receives the means to intervene and make the dif­
ference in an activity o f the “demoralization” o f history.

D e m o r a l i z i n g  H i s t o r y
We must here understand the term moral in the sense in which a moral explanation 
seeks a cause that would be “worthy” of explaining, that carries in itself the justifica­
tion of its effect: “better adapted,” “more fit” .. .The moral is always inscribed, from 
then on, in a perspective of progress, and tends, most often, to put humanity at the 
center of history. How can one avoid the temptation to judge that between the dino­
saurs and the mammals contemporaneous with them there had to exist a difference 
worthy of explaining the disappearance of the dinosaurs, and the history that led 
from them to us? Reality, in the Darwinian sense, intervenes to the degree that, even 
though it is a question of comprehending the history that led to us, this history inter­
ests us in something other than what led to us.

And in fact, “evolutionists” cannot always recount to us how an 
eye was created, but they have succeeded in “making history” with living beings, in a 
way that reinvents the view we have of them. Darwinian efficaciousness lies in the pos­
sibility of being interested, as the titles of Gould’s collections emphasize, in “strange” 
traits, in the strange things of nature. The eye will come later, once we are able to lib­
erate it from its image as an instrument to an end, and to comprehend it in terms of 
even more bizzare histories. As long as we are unable to see the eye as a product of a 
history, we leave the eye to the side and interest ourselves in the panda’s paw, the smile 
of the flamingo, the migration of tortoises — everything we do not see as long as we 
think of life in terms of ends. Truth, reality, and procedure are mutually engaged in an 
operation that creates narrations where we used to understand through judgment.11

The procedure of narrating, like the procedure of the experi­
menter, is a risky procedure, subject to the ever-present possibility of creating an arti­
fact. The specific risk of the narrator is tied to the proliferation of indices, which
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can, as one knows, nourish the power o f fiction as well as constrain it. Umberto Eco 
has created the mythology of this new type o f artifact, from The Name of the Rose, in 
which the inquiry of the criminal is guided by pseudo-indices, the correlation between 
the circumstances of the first crimes and the unfolding of the Apocalypse, to Fou­
cault's Pendulum, in which a simple list of deliveries to be made brings into existence 
the secret society whose existence it seems to reveal.

And the problem posed by the incertitude of the indices is dou­
bled by the one posed by the unstable character, sensitive to the slightest quantitative 
variation of the simulations models. This is the new horizon of risk opened today 
by those scientists whom one could call “historians o f the Earth,” and that mar­
velously illustrate contemporary controversies with regard to the “greenhouse.”

The history of the Earth is now placed under the sign of theatri- 
calization [scenarisation], and no longer o f judgment, and this novelty is translated 
by the appearance of scientists provoked by an engagement of a new type, much de­
bated today, for it seems to lead them to intervene in histories that scientists “should 
not look at.” At the beginning o f this very interesting history, there was the putting 
into relation, proposed in 1979 by Luis Alvarez, a physician and geologist, and his 
son Walter, o f a piece of evidence, a narrow layer o f iridium distributed in a remark­
ably homogeneous manner in geological layers corresponding to the end o f the 
Cretaceous era, and a “microfact,” the apparently sudden extinction in the same era 
of between 65 and 70 percent o f all living species, including the dinosaurs.12 Did a 
giant meteorite really collide with the Earth at this time? Could the collision have 
unleashed a transformation of meteorological regimes on a planetary scale? Could 
this transformation have provoked the extinction o f the concerned species? In essence, 
the scenario imagined by Alvarez is interdisciplinary, because it calls for a narrative 
that integrates the solar flux, climatic variations, meteorological regimes, the behav­
ior of clouds of powder, research on craters, statistics on extinctions, paleontological 
excavations, and so on. It also constitutes a privileged field open to computer simula­
tion, in the sense that, as we have seen, simulation is naturally interdisciplinary, in­
tegrating the play of disparate actors.13 But it has also been an occasion for a scientific 
collectivity to recognize the singularity of its practice, and the possibility of new 
links between human histories and the histories o f the processes put into play by 
the sciences. And this, first o f all, from an unexpected question: Could not the simu­
lations produced on the subject o f Alvarez’s hypothesis (re)become pertinent in the 
case of nuclear war?

The “nuclear winter” issue, which began in 1983, brought to­
gether biologists, meteorologists, and model-producing mathematicians (a regime of
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interdiscipinary functioning), beyond the cleavages of the cold war (model-producers 
of all countries, unite!), and it spread disarray among politicians and military men. 
The threat of nuclear war does not here constitute a “cause” that would have in itself 
the power to explain the way it has affected scientists (others before them had pro­
tested and banded together). Those it united around the theme of a “nuclear win­
ter” were not first of all moral or responsible citizens, but scientists aroused by an 
event that was “produced” by the encounter between a new possibility of science 
and the discovery of the unforeseen threat contained in a possibility of history. And 
the effects of this event have, in the United States, gone beyond the usual “psycho­
social” frameworks expected o f antinuclear protests. The layer of iridium and the 
dinosaur fossils, the atmospheric regime and the multiple consequences of climatic 
variations, have become witnesses of possible histories for a new collective, derailing 
the calculus of strategies, throwing the Pentagon into a panic, and complicating CIA 
contacts with the East with regard to modelings, simple speculative modelings (no 
military secrets, which would have allowed the contacts to be blocked).

It is as scientists that, today, those who try to model the “green­
house effect,” the consequences of deforestation, the effects of pollution, are engaged 
in, and contribute to, disrupting the politico-economic calculuses. But the “new 
data” that this new “contingent process” “invents” also sustains new situations of 
controversy. Scientists, here, are no longer those who bring stable “proofs” but un­
certainties.

Irreducible uncertainty is the mark o f the field sciences. It does 
not stem from an inferiority, but from a modification in the relations between “sub­
ject” and “object,” between those who pose questions and those who respond to 
them. Correlatively, with regard to the field sciences, it is difficult to speak of “dis­
covery,” and the passion to “make exist” then takes on a completely different mean­
ing. No one in fact doubts that the “terrain” exists, that it preexists the one who de­
scribes it. Even if it could be said to be invented by numerous procedures that encode 
and decipher it, it preexists its deciphering in the sense that it presupposes a stability 
that makes it capable of accommodating interdisciplinary practices. It preexists inso­
far as these practices presuppose that it is “in principle” capable of making them agree. 
But furthermore, this preexistence forbids the mobilization, as we have described it. 
The “artificial” character o f the experimental mode of existence can be created, and 
if this process o f creation, as we have seen, makes the theoretico-experimental sci­
ences vulnerable to power, it also confers on the experimental reference a “heavier” 
existence than that of the terrain.14 In effect, the terrain does not authorize its rep­
resentatives to make it exist other than where it is. Nor does it authorize them to
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prove the stability of the relations that allow it to be described, with regard to change 
in circumstances or the intrusion of a new element. The dynamic of “bringing into 
existence,” and that o f the proof, are no longer an affair of power, but an affair of a 
process that one must follow. The time of the proof, which, in the laboratory, belongs 
to the sole scientific temporality, is in effect associated with the time o f diagnostic 
processes, time that, eventually, will transform a certain index into a quantifiable, 
but perhaps irreversible, process. In this sense, field scientists are indeed more an­
noying than the allies who are interested in power, because they are interested in 
precisely what power, when it addresses itself to the theoretico-experimental sciences, 
makes one forget “in the name of science.”

" W h a t  Does He W a n t  f r o m  M e ? "
The practice of the theoretico-experimental sciences passes through the event- 
invention of means for making a phenomenon bear witness, and this invention al­
ways implies a systematic putting in variation: it is when it is re-created in the labo­
ratory as a function subject to variables that a phenomenon becomes capable of des­
ignating its legitimate representative. Such a putting in variation is absent in the 
practices o f the field sciences, where each situation can designate its pertinent vari- 
bles, here and now, without for all that giving the scientist the power to dominate 
the variety of cases. This variety as such then constitutes the putting to the test of our 
fictions. But the invention o f practices is addressed to beings whose mode of exis­
tence bears witness in itself to the power of fiction, implies, as we will see, a third type of 
variation. This time, variation affects scientists themselves, as “modern,” according 
to Bruno Latour’s terminology, that is, as seeking to oppose truth and fiction.

O f the Earth, the present subject of our scenarios, we can pre­
suppose a single thing: it doesn’t care about the questions we ask about it. W hat we 
will call a “catastrophe” will be, for it, a contingency. Microbes will survive, as well 
as insects, whatever we let loose. In other words, it is only because of the global 
ecological transformations we can provoke, which are potentially capable o f putting 
in question the regimes o f terrestrial existence we depend on, that we can invoke 
the Earth as having been put in play by our histories. From the viewpoint of the 
long history o f the Earth itself, this will be one more “contingent event” in a long 
series. This aesthetic o f contingency at the same time defines the force, the intrin­
sic limits, and the style o f science practiced by the historians of the Earth, just like 
the historians of human histories, who address themselves to these factors as “taking 
part of the past.” This style has an analogue in the styles of fiction: the characteristic 
of the classical detective novel, for example, is that the difference between detective
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and suspects is stable. The crime, if it took place, took place before the detective’s 
intervention. The rule o f the genre, in historical narratives, is o f the same type: the 
traits that interest them have a stable identity in relation to the type of intervention 
that lets them be studied.

The situation of scientific authors, however, is completely differ­
ent. W hat they are concerned with — rats, baboons, or humans — are able to “be in­
terested” in the questions asked them, that is, to interpret from their own point of view 
the meaning of the apparatus interrogating them, that is, again, to make themselves 
exist in a mode that actively integrates the question. The situation is completely 
different when the history through which the interrogator seeks to become an author 
also makes history for the one being interrogated, that is, when the conditions for the 
production of knowledge o f the first are equally, and inevitably, conditions for the pro­
duction of the existence of the second.

If nuclear war can serve as an emblem o f the new engagement 
created by the histories o f the Earth, the adventure of apes that “speak” — Sarah, 
Washoe, Lucy, and so many others—can serve as an emblem for the problem cre­
ated by the inseparable character of the productions of knowledge and existence. Can 
chimpanzees learn to speak? The responses brought to this question have aroused 
and still sustain numerous controversies, which, moreover, have enriched the descrip­
tion we give o f human language and its apprenticeship. Likewise for the type of “con­
sciousness” we can attribute to chimpanzees, gorillas, and ourselves. But the price 
of this production o f knowledge is the production o f new beings, beings whose po­
tential competencies we “reveal” by plunging them into an intensely human uni­
verse, where the questions that create meaning for us take on meaning for them. 
The “psychoprimatologists” have problems other animal psychologists do not have. 
They cannot get rid of their experimental material after use — returning them to 
their natural environment, for example, or to a zoo — for they are hybrid beings, 
literally “placed in the human world,” for whom they feel as responsible as parents do 
for their children. These links, created in the name of the production of knowledge, 
link and bind humans to the unforeseen beings they have brought into existence.

When the posed question interests the one who asks it as well as 
the one being asked, although in different modes, the power of fiction also intervenes 
twice: on the side o f scientists, who have to invent a practice that puts their fictions 
to the test, and on the side of what is not exactly a terrain (although one speaks of 
terrain in the social sciences),15 for the question “What does (this scientist) want 
from me?” is a prodigious resource for speculation and self-production, whether 
the latter is expressible verbally or is translated by conjectural or perplexing behav­
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iors. The notion of witness becomes ambiguous, scarcely dissociable from the arti­
fact (in the negative sense). Correlatively, “bringing into existence” and “proving 
the existence o f” cease to be correlated. It is here that the scientist encounters, on 
his own terrain, the “charlatan,” someone who, for example, mistakes a cure for a 
proof. It is here that the scientist, so as not to resemble a charlatan, can be tempted 
to disqualify any question related to the difference between a physicochemical body 
and a living being (this is only a placebo ...).

Once again, the question concerning the relation between “sub­
ject” and “object” is thereby modified. Someone who, like Stanley Milgram, maintains 
the usual role of the subject, who takes the initiative o f posing questions, which 
those he deals with will have to respond to, in one way or another, can, in the name 
of science, “bring into existence” the executioner he believed he had “discerned.” 
The new test, to which the “subject” is submitted, is to have to deal with beings 
who are able to obey him, to try to satisfy him, to agree, in the name of science, to 
answer uninteresting questions as if they were pertinent, and indeed, to let themselves 
be persuaded that they are pertinent because the scientist “knows better”; in any case, 
with beings that no means can render indifferent to the fact that they are interrogated. A 
being who is interrogated, who is put in the service of knowledge, cannot let itself 
be put in question without, uncontrollably, the scientific question also taking on a 
meaning for it. The “object” here looks at, listens to, and interprets the “subject.”

It is hardly surprising that, in most cases, the relation between 
the production o f knowledge and the production o f existence today looks like an 
obstacle to scientificity, from experimental psychology to pedagogy, from sociology 
to medicine, from animal ethology to social psychology. Even psychoanalysis, whose 
field seems to be defined by this relation, can be described by the ambition to bypass 
its implications, for it is indeed what permits the staging of the Freudian uncon­
scious. Throughout all its theoretical mutations, it has always remained capable of 
guaranteeing the difference between what would be revealed by the simplest sugges­
tion, that is, from the illegitimate power of fiction, and what would be the “truth,” 
irreducible to this fiction.16 This is because what is here put in question is the ideal 
that the modern sciences have reconquered, despite Etienne Tempier’s verdict, and 
carried to a new intensity— the ideal of a truth capable of being opposed to fiction, 
which is also the ideal of a “reality” capable of putting the power of fiction to the 
test.

Up to now, the right o f science to destroy or mutilate what is 
unable to resist it has been posed above all in ethical terms. Thus, we have no right 
to subject humans, or indeed living beings, to just any type o f interrogation what­
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ever, in the name of science. But questions and procedures that wound dignity or 
damage health are not the only problematic ones. Every scientific question, because 
it is a vector of becoming, involves a responsibility. “W ho are you to be asking me 
this question?” “W ho am I to be asking you this question?” These are the interro­
gations that the scientist, who knows the irreducible link between the production of 
knowledge and the production of existence, cannot escape.

Rather than a strictly ethical question, this is much more a ques­
tion of what Felix Guattari has called a “new aesthetic paradigm,”17 where aesthetic 
designates first of all a production of existence that concerns one’s capacity to feel: 
the capacity to be affected by the world, not in a mode of subjected interaction, but 
rather in a double creation o f meaning, of oneself and the world.18

A contingent recommencement “with other givens”? If we re­
member the problem, reinvigorated by Marx, concerning the relationship between 
“science” and “engaged action,” as well as Freud’s obsession to establish a strict dis­
tinction between psychoanalysis and suggestion, we could say that the recommence­
ment has already commenced.19 The difficulty encountered head-on shows the per­
tinence of the question. One way of formulating the challenge we have inherited 
would then be to become capable, one day, of reading Marx or Freud just as biolo­
gists can today read Darwin. With tenderness.

In fact, it is profoundly significant that the risks of such a recom­
mencement are explored most explicitly in ethnopsychoanalysis, as defined by Tobie 
Nathan:20 to manage to think the Djinns, the spirits of the ancestors, or the most 
exotic divinities as neither “truly true” nor Active, but in the same manner as the 
Freudian unconscious, as a constituent part of a psychotherapeutic apparatus; and to 
manage to avoid thinking the open ensemble of these apparatuses, and the cultural 
spaces they presuppose and institute, under the sign of a more or less ironical rela­
tivity (anything goes), so as to recognize it as the very terrain where the knowledge 
of what we call “psychism” is constructed — that is, above all, the terrain where 
those who would have to be capable of experimenting with it, and transmitting its 
practice, are constructed.21

This is something that can wound our Western desire to do sci­
ence, to create a theory that allows us to distinguish the rations from the irrational. 
However, what is also at play here is the possibility of a practice that, while putting 
our fictions to the test, as required by the singularity of the modern sciences, creates a 
position of humor, in which Western culture, as it produces science, submits itself 
to the most demanding test: the test that reinvents the West as one culture among 
others. For the fiction that is put to the test by the question of beings capable of
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transforming every theory into a fiction, and certain fictions into vectors o f becom­
ing, is nothing other than our belief in the power o f truth, if it is truly true, to de­
nounce fiction.

It is useless to say that scientists engaged in the invention of 
practices o f this kind would no longer constitute mere annoyances, bearers o f uncer­
tainty, but would become true traitors, able to follow, in the name o f science, the ef­
fects of every division, great or small, that allows us to classify, evaluate, judge, 
identify, silence, and make speak. It is hardly surprising that, today, those who must 
be termed “maximally objective,” according to the criterion proposed by Sandra 
Harding— inclusion in the scientific practice of putting to the test the relation be­
tween the “social experience” o f scientists and the “types of cognitive structures” 
their enterprise privileges — are resolutely marginal.
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B e co m in gs

H o w  to  Resist?
“ t h e  f e e l i n g  of shame,” Deleuze and Guattari have written, “is one of philosophy’s 
most powerful motifs.”1 But “books of philosophy and works of a rt. . .  have resistance 
in common — their resistance to death, to servitude, to the intolerable, to shame, 
and to the present.”2 I am not sure I have been able to write a book of philosophy, 
but in any case I have tried to work at an experimentation of concepts, which permits 
us to resist the present, and to appeal to a future in the mirror of which our present 
and our past “are strangely deformed.”3

It is not easy to resist without reference to a past we would like 
to regret, and all the less so insofar as what we are resisting designates this past as 
outdated, and the future as a promise already disqualifying the present.

Nonetheless, despite the shame that should inspire what has been 
committed in the name of progress thus defined, do we have the means to take as a 
reference the regret of a past “that does not progress”? Do we have the means to 
ourselves pass from a reference to progress?

Whether we speak of science or society, progress is the dominant 
image; it is what allows us to structure history, to separate the essential from the anec­
dotal, to make narration or signification communicate. For us, progress truly con­
stitutes both a measure of the march of time and the identifying mark that authorizes



the person who speaks to judge. It also authorizes us to simplify the narratives, be­
cause progress allows us to select, in a given situation, which narratives are illusory 
and which are truthful. Progress selects between what is worth conserving and ampli­
fying and what can, with some transitory pains, be relegated to the past. It thus au­
thorizes us to treat the problems of the present in two radically different ways, de­
pending on whether these problems herald the future or represent a past destined 
to be superseded.

The image of progress is a powerful one. Even the denunciations 
of episodes once judged by many to be “progressive” — such as colonization, the de­
velopment of technologies, ideological mobilization— are made in the name of prog­
ress, for it is difficult to avoid summary phrases of the type, “We used to believe
that.. .  but today we know that__ ” Even the denunciation o f Western arrogance,
which is thought to be intrinsically different from that of other cultures, does not 
annul the difference: we are the ones who are in movement, who made others sub­
mit to us, but who have now become capable o f recognizing our excesses. No “rela­
tivist” conclusion can make us forget that, whether as rationalists or relativists, it is 
always we ourselves who are speaking.

“Before, we did not know what we believed; today, we know that 
we can no longer believe.” The turning point that signals progress is always there. 
And it still subsists through the ruses and syntactical contortions of the “postmod­
erns,” who glory in no longer believing and dedicate their irony to the description 
of those who “still believe,” little academic games reserved for people of indepen­
dent means who are the beneficiaries of what they are supposed to no longer believe 
in. In fact, I do not think we can renounce the reference to progress, for we no longer 
have any choice: once the question is posed for us, we are defined as the heirs of 
this reference, free to redefine it, perhaps, but not to annul it. And the interest that 
“we know that we can no longer believe” is then the problem this phrase sets forth. 
Knowing we can no longer believe does not mean “ceasing to believe” or ridding 
ourselves of our heritage — it was a misunderstanding or an error, neither seen nor 
known — but rather learning to prolong that heritage differently.

The question is thus one of knowing what “we no longer believe” 
can make us capable of: what sensibilities, what risks, what becomings can it engage 
us in? Can we confer a positive meaning to “what we no longer believe”? Can we 
transform the shame of what our beliefs have permitted into a capacity to problema- 
tize and invent — that is, to resist?

In a page with prophetic resonances, Bruno Latour evokes the 
“Parliament of Things.” Inside the Parliament,
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there are no more naked truths, but there are no more naked citizens either. 
The mediators have the whole space to themselves. The Enlightenment has 
a dwelling place at last. Natures are present, but with their representatives, 
scientists who speak in their name. Societies are present, but with the ob­
jects that have been serving as their ballast from time immemorial. Let one 
of the representatives talk, for instance, about the ozone hole, another rep­
resent the Monsanto chemical industry, a third the workers of the same chem­
ical industry, another the voters of New Hampshire, a fifth the meteorology 
of the polar regions; let still another speak in the name of the State; what 
does it matter, so long as they are all talking about the same thing, about a 
quasi-object they have all created, the object-discourse-nature-society whose 
new properties astound us all and whose network extends from my refriger­
ator to the Antarctic by way of chemistry, law, the State, the economy, and 
satellites.4

Does this baroque image o f the Parliament o f Things (which is 
here, as one might have guessed, discussing the ozone hole) reveal a reformist or a 
revolutionary perspective? This is a question my students often ask, and to which 
there is no response. The great interest of this image is that it provokes an immedi­
ately operative “deformation” of the present under the effect o f a future whose de­
mands are without limits. Consequently, it puts in paradoxical communication every­
thing that progress, in the classical sense o f the term, was suggesting we oppose, the 
reformism that humanizes and arranges in continuity, and the revolution that de­
nounces and creates ruptures.

We could say that the Parliament of Things in fact celebrates 
the triumph o f scientific practices; for it constitutes the generalized putting to the 
test of fictions, and first of all the fiction of a general interest in the name of which 
particular interests should be submitted. But it recognizes these practices to the de­
gree in which they make the representatives proliferate, always more varied and de­
manding, and not where they affirm a right.

At the heart of the Parliament of Things, the “patron,” Jean- 
Pierre Changeux or Daniel Cohen, would represent the pandorine, the populations 
of interconnected neurons, the human genome, but they would rub shoulders, in a 
stable manner, with representatives o f mysticism, o f the unconscious, of the set of 
practices they define as fallow terrains, available to their advance. Their ardor would 
not have been restrained by limits imposed from without, in the name of an author­
ity whose respect, it would have been decided, must be imposed (fiction instituted 
as taboo). It would have to invent the means of becoming interested in others and

B e c o m i n g s



in making them interested, with no hope of being able to substitute itself for them 
“in the name of science.” The principle of conquest, in which the indigenous is de­
fined a priori from the viewpoint o f its availability to submission, would in effect 
give way to the principle of multiplicity: every new representative is added to the others, 
complicating the problem that brings them together even if it claims to simplify it; 
and the representative can only bring into existence what it represents if  it succeeds 
in situating what it represents “between” itself and the others, thereby making itself 
actively interested in the others in order to comprehend how it can make them inter­
ested in itself.

If “Boyle,” in this fiction, wins out over “Hobbes,” if the multi­
plicity of representatives of particular interests wins out over the Leviathan of a 
general fictive interest to which the particular would have to be subjected, the price 
to pay is clear. The work o f mediation, which becomes, as Latour writes, the “center” 
of the double power, both natural and social, will find itself slowed down. Speed, as the 
principle of mobilization, presupposed an available world, whose contours would be 
deciphered in terms of obstacles to be skirted, reduced, or ignored. If the contours 
are populated with “colleagues” whose interests and practices can be modified, but 
whose legitimacy can be contested, then this mode of mobilization becomes counter­
productive. The scientists who “leave their laboratories” to defend the public inter­
est o f what they represent would know that cliches (progress, suffering, the possibil­
ity of acting, objectivity) through which they today separate what counts from what 
does not count will disqualify them as surely as an experimental artifact. And the 
“profile” of the scientist would thus be transformed, becoming as different from the 
profile of the patron or of the current profile of the scientist from the viewpoint of 
a “normal” science, as the latter is today different from the profile of Professor 
Sunflower.

The Parliament o f Things has the virtue o f humor, which alone 
is capable of resisting without hating, without denouncing what it is opposed to in 
the name of a higher force. As Latour writes, it is not “revolutionary” because it al­
ready exists, in the sense that there exist multiple networks where representatives 
discuss, negotiate, and mutually interest each other. But neither is it “reformist,” 
because it brings about a passage to the limit: the network is affirmed as a rhizome, 
without limits, without a principle of exclusion, without the “judgment of God” 
that designates a difference in level delimiting the external and the internal, or a 
priori disqualifying a particular interest as “corporatist.”5 And to the degree that it 
mines the stable soil of a series of evidences, and provokes problems wherever solu­
tions are reigning, it constitutes a “concept,” in Deleuze and Guattari’s sense o f the
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term, for whom the “the creation of concepts in itself calls for a future form, it calls 
forth a new earth and a people that do not yet exist.”6

“We do not lack communication. On the contrary, we have too 
much of it. We lack creation. We lack resistance to the present.”7 The Parliament of 
Things does not belong to the future, like a utopia that would have to be realized — 
it is not “realizable.” It belongs to the present as a vector of becoming or an “expe­
rience of thought,” that is, as a tool o f diagnosis, creation, and resistance.

N o m a d s  o f  th e  T h i r d  W o r l d
In a sense, the Parliament of Things is Popperian. It celebrates the emerging dy­
namic of these “third world” inhabitants, who are recognized by their capacity to 
sustain problems beyond beliefs, convictions, and plans. Only humans have seats in 
it, are seated there, but these humans are defined not as free subjects, characterized 
by their convictions and ambitions, but as representatives of a problem that engages 
and situates them. Only humans have seats in it, but these humans are not united by 
a dynamic of intersubjectivity. On the contrary, they have to invent links within dis­
parity, they have to bring into existence rhizomatic prolongations that refer not to a 
general interest stronger than any one of them but to new interests provoked by 
their coming together. Which is to say that the Parliament of Things imposes a 
drastic mutation on third world inhabitants, depriving them o f any claim to differ­
entiate “objective knowledge” and politics.

For Popper, the typical inhabitant of the third world was the 
mathematical statement. The theorematic definition of the irrational number appro­
priates a set of mathematical practices, detaches them from the terrain where they 
had meaning, and transforms them into consequences authorized by an ideal form, 
from the viewpoint of which the set of these terrains becomes a homogeneous space. 
But this definition opens up a new field to mathematics; it provokes a becoming of 
mathematics and mathematicians that expresses the transformation of the relation 
of force between problem and convictions. In other words, the Popperian inhabitant 
of the third world refers to what Deleuze and Guattari have called, in A Thousand 
Plateaus, “royal” science. “Royal science is inseparable from a ‘hylomorphic’ model 
implying both a form that organizes matter and a matter prepared for a form.”8

Royal science does not make the “ambulant” or “nomad” sciences 
that preceded it disappear. The latter do not link science and power together, they 
do not destine science to an autonomous development, because they were in solidar­
ity with their terrain of exploration, because their practices were distributed accord­
ing to the problems provoked by a singularized material, without having the power

B e c o t n i n g s



to assess the difference between what, from singularities, refers to “matter itself” 
and what refers to the convictions and ambitions of the practitioners (belonging 
henceforth to the second world). Royal science “mobilizes” the ambulant process. 
“In the field of interaction of the two sciences, the ambulant sciences confine them­
selves to inventing problems whose solution is tied to a whole set of collective, non- 
scientic practices but whose scientific solution depends, on the contrary, on royal science 
and the way it has transformed the problem by introducing it into its theorematic 
apparatus and its organization of work.”9

Thus, this mobilization is not simply rhetorical. It presupposes 
the event, the invented-discovered possibility of redefining singularities and the prob­
lems they were posing, and this from a double point of view. From a first point of 
view, these singularities are judged in the name of a “form” that has the power to 
render them intelligible, to “integrate” them, and thus to confer on them an intrin­
sic status through which they can be deduced or anticipated. But from a second point 
of view, these singularities are then judged and disqualified in the sense that they 
had previously created the terrain of a practice, for the latter, annexed in its prin­
ciple, is henceforth qualified by the “particular,” “accidental,” and merely “practical” 
interests that assure it a certain de facto autonomy. The differentiation between 
royal science and ambulant science lies elsewhere. Thus chemistry is “ambulant” 
for the theoretical physicist, who is interested, for example, in the diversity of chem­
ical elements, of which only the hydrogen atom is sufficient, according to him, to 
make the model intelligible (physics understands that, chemistry learns it).10 In short, 
we here find once again the hierarchized landscape of contemporary scientific knowl­
edges, in which connections are described as conquest and reduction, and whose 
status is “in principle” measured at the level of the judgments that assess the differ­
ence between the intelligible “same” and anecdotal and subordinate difference.

To refer the invention of the modern sciences to the order of 
the event and not o f right [droit], as I have tried to do, is first of all to insist on the 
difference between the “matters” that royal science presupposes and whose availabil­
ity it sometimes creates, and those that the laboratory effectively invents. If the lab­
oratory is the place where the coappropriation of matter and idea is created, where 
an “objective third party” is invented, capable of imposing on humans the putting 
in risk of their fictions, it is “royal” only to the degree that the practice of the sciences 
is governed by mobilization. It is the locus of a very singular operation: the creation 
of a third party to which one can attribute the power to ratify its own identification. 
But this power, if the mobilization does not transform it into the power to disqual­
ify itself, can also define the terrain of a practice that comes to be added to the others,



1 5 6 , 7

and that poses, in itself, the problem of its prolongation, of its possibilities to link up 
with the others.

The mutation is both nil, because scientists, insofar as they do 
not mime science, are already ceaselessly posing the problem o f prolongation and 
linkages, and drastic, because prolongation and linkage are most often, today, rede­
fined as a confirmation o f the power o f one pole and the subordination of the other. 
Thus the theorem, which “is of the order of reasons,” is constantly making one forget 
the problem, which is “affective, and is inseparable from the metamorphoses, gen­
erations, and creations” through which the prolongations and linkages are negoti­
ated.11 Correlatively, what royal science “brings into existence” is not celebrated as 
a story, the actualization of a new existant through multiple metamorphoses and the 
addition of ever-new significations in ever-new milieus. The actualization is reduced 
to a revelation: atoms, the void, the force of gravity, nucleic acid, and bacteria had 
in themselves the power to exist “for us” in the mode that science was content to 
“discover.”

Conversely, could one conceive o f the third world inhabitants as 
nomads, as producers and products o f “objective” manners, putting power at risk 
for the fiction of posing problems, but without designating an available world, wait­
ing for its objective reduction? It is not without interest that mathematics itself, 
which created the first theorematic appropriation, seems, at least for certain mathe­
maticians, to engage in it. Thus, Rene Thom pleads for a form of “nomadic” math­
ematics, whose vocation would not be to reduce the multiplicity of sensible phenom­
ena to the unity of a mathematical description that would subject them to the order 
of resemblance, but to construct the mathematical intelligibility o f their qualitative 
difference. The fall o f a leaf, then, would no longer be a very complicated case of a 
Galilean register, but would have to provoke its own mathematics. One could also 
cite Benoit Mandelbrot’s fractal mathematics. Here as well, to “understand” means 
to create a language that opens up the possibility of “encountering” different sensible 
forms, of reproducing them, without for all that subjugating them to a general law 
that would give them “reasons” and allow them to be manipulated.

However, just as the invention o f theorematic mathematics does 
not foreshadow or explain the invention of the modern sciences, neither are the aes­
thetic, technological, and practical mutations of contemporary mathematics enough 
to ensure a “demobilization” o f the positive sciences.12 This is the signification of 
the Parliament of Things, namely, to recall the primary and above all political char­
acter of the problem (in the sense, of course, that politics itself is also reinvented 
through the explication o f problems provoked by certain inhabitants of the third
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world). Because we now know the connivance of mobilized scientists with all forms 
of power capable of extending the scope of their judgments, and with a general, war­
like, and abject definition of the truth — only that which has the power to resist the 
putting to the test is true— new constraints have to condition the legitimacy of inter­
ventions “in the name of science”; and first of all, one that declares every strategy 
aiming to mask a change of milieu or signification, that is, to pass from a problem­
atic of linking to a claim of unification, to be antidemocratic, that is to say, irrational.. 
We must here speak o f constraint and not limit, for the limit separates two possibles 
that, without it, would have been said to be equivalent. It imposes a difference. The 
constraint, for its part, implies invention and risk. Without constraint, the networks 
of invention-discussion will always stop, or will change nature, wherever interest 
can be demanded and no longer has to be provoked, where social and political strat­
ification authorizes one to denounce resistance as obscurantist, irrational, lazy, and 
allows one to demand that the interlocutor “first o f all” learn the science that goes 
with it. If there are no constraints, why would scientists refuse the alliance of powers 
permitting them to disqualify whatever complicates the history they are seeking to 
construct, confirming their own rationality and the ineptitude of those who doubt it?

“It’s the same thing, only more complicated” was the slogan of 
mobilized science, that which puts difference and the “most complicated” under the 
sign o f the “not yet,” o f the future in which the “same” will have triumphed in fact 
as it proposes to already triumph in principle. “W hat risks does this situation make 
our judgments run to, what becoming and what sensibilities does it impose on us?” 
would be the question organizing the Parliament o f Things.13

T h e  P r o d u c t i o n  o f  E x p e rt i s e
It goes without saying that the theoretico-experimental enterprise no longer has 
the status of a model here. But the challenge of the Parliament of Things is not 
limited to welcoming the set of descendants of Galileo, or those of Darwin, or those 
(in the end invented) of Marx or Freud. For scientists, of course, are not the only le­
gitimate representatives o f things. They represent things only to the degree that we 
have succeeded in inventing questions for their subject, which permit them to put 
to the test the fictions that concern them. But today, most technological-social inno­
vations affect things in much more varied modes than those anticipated by our ques­
tions, and thus create a gap between “things,” as they are implicated in it, and their 
scientific representation.

This gap is not ready to diminish— indeed, on the contrary— for 
each new question reveals a multiplicity wherever our fictions foresee a reality
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to their resemblance. This gap implies that every innovation is made on the basis of 
a risk, and that we are not even sure what an innovation is: the quantitative in­
tensification of already-existing putting into relation— indeed, its maintenance in 
slightly different circumstances — can retroactively be inscribed under the sign of 
the new and the unforeseen. This is obviously the case par excellence in the contro­
versies over the environment (the ozone hole, the greenhouse effect, and so on), 
where one discovers how scientific knowledges are partial, hesitant, incapable of 
permitting the economy the risk o f decision, faced with questions they have not 
posed but which are imposed on us, faced with situations that do not let themselves 
be staged in the laboratory because they integrate an ill-defined number o f interre­
lated variables.

No political constraint can suppress this risk. On the other hand, 
it can be actively taken into account. It is in this sense that Bruno Latour foresees 
not only scientific representatives, but industrialists, administrators, workers, and 
citizens, in the Parliament o f Things — other sensibilities implying the formulation 
of other problems than those scientists are prone to take into account. But here 
again, the perspective produced is that o f a challenge; for the political constraint— 
that every proposition passes through those who are the most qualified to put it at 
risk— presupposes that the production of public expertise is actively provoked.

To illustrate the meaning of this challenge, I will take the story 
of the three little pigs and the big bad wolf. Whereas the houses o f the first two 
pigs, made of straw or twigs, constitute only fictive solutions to the necessity of 
“being protected,” and will not resist the effective putting to the test, which will 
make the big bad wolf intervene “truly,” the house o f the third little pig, made of 
brick and cement, “truly holds.” It is therefore not a question o f giving oneself over 
to the relativist irony that, by reducing all difference to fiction, encourages us to 
forget that the wolf is not subject to our fictions, that is, to forget that our practices 
have to “hold up” when faced with a reality that, like the wolf, effectively puts them 
to the test. However, before listening to the experts discussing bricks and cement, it 
is necessary to be able to problematize what the brick-and-cement solution takes as 
acquired, and what the story of the three little pigs, as a moral story, holds as acquired. 
Would it not be possible to invent other relationships with the wolf? On what does 
the definition of the wolf as a menace depend — that is, the definition of the problem 
as a “problem o f protection”?

In the Parliament of Things, the first priority would be to re­
search— indeed, to provoke — representatives who can point out the possible distinc­
tion between the destructive wolf and other possible wolves, which would in no way
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(or at least in a different way) be implicated in other stories. The experts in “protec­
tion against destructive wolves” would retort, of course, that these other stories are 
risky, and indeed impossible. But they would have to recognize rather quickly that 
they are not qualified to speak of other stories, nor to follow through all its conse­
quences the logic of the story they are advocating. Can the wolf be defined as a 
punctual menace, or, if we do not learn how to define it otherwise, do we enter into 
a story in which other wolves, even more threatening, will intervene, in which the 
bricks and cement will no longer suffice, in which we will be taken up in an endless 
move toward ever more costly and rigid modes of protection?

It is here that, in a slightly unexpected manner, the demands of 
the “politics o f reason” and those o f the city, in a more classical sense, intersect, and 
it is in this sense that I have been able to employ the double qualifier, used rather 
infrequently, “antidemocratic, that is, irrational.” In fact, as soon as one puts aside 
the classical division of responsibilities, which gives the sciences and their experts 
the task of “informing” politics, o f telling it “what it is” and deciding what it “must 
be,” one comes face to face with an inseparability of principle between the “democratic” 
quality of the process o f political decision and the “rational” quality of the expert 
controversy that the Parliament of Things symbolizes. This double quality depends 
on the way in which the production of expertise will be provoked on the part of all 
those, scientific or not, who are or could be interested in a decision.

It is not a question here o f having citizens “vote,” but of invent­
ing apparatuses such that the citizens of whom scientific experts speak can be effec­
tively present, in order to pose questions to which their interest makes them sensi­
ble, to demand explanations, to posit conditions, to suggest modalities, in short, to 
participate in the invention. This presupposes that the concerned citizens are them­
selves also representatives of an authority of the “third world,” who have the power 
to situate and to put at risk their personal opinions and convictions: they themselves 
must be able to speak for more than one, to represent a collectivity that has made its 
members capable o f bringing to light the interests through which it is defined.

Here again, it is not a question of utopia, but o f what already 
exists. We are aware of the role of homosexual groups in the negotiations of the 
measures to take faced with the AIDS epidemic. The Dutch, who on more than one 
point demonstrate the example of the inseparability between democracy and rational­
ity, have known how to encourage the association o f drug addicts, the Junkiebonden, 
whose claims, when taken together, complicate the problem of the experts in illegal 
drugs, and become a part of the invention of a solution. The drug addicts, in order 
to become capable of “taking a position” on the measures that concern them, become
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capable of suggesting policies that do not define them solely as victims to protect 
and “heal,” nor as offenders to punish, but that are addressed to themselves as if to 
“citizens like any others.”14

In other cases, the production of expertise concerns citizens who 
are not distinguished by any prior singularity. Thus, in 1976, in Cambridge, Massa­
chusetts, Mayor Alfred Vellucci, learning that experiments in genetic engineering 
had taken place at Harvard University, alerted the population, and the scientists had 
to enter into negotiations with a group of citizens chosen by their peers to form the 
“Cambridge Experimentation Review Board.”15 Contrary to the fears expressed by 
most of the specialists when faced with this intrusion of noncompetent people, the 
group soon turned out to be a valuable interlocutor when faced with the scientists it 
made to appear as witnesses. According to Dan Hayes, its president,

all of the recommendations [in the final report], including some sophisticated 
measures overlooked or avoided by NIH [National Institutes of Health] offi­
cials and experts, came from members of the citizens’ group itself, not from 
its scientific advisors. Over the course of its work, the group had gained 
both technical competence and self-confidence. Some members who “couldn’t 
even formulate a question” in the beginning learned not only to ask cogent 
questions but to pursue unsatisfying responses with a series of follow-up in­
quiries. A few could sometimes even spot instances where a witness was quot­
ing something out of context.16

Noncompetent citizens, when they do not have to “learn” science 
“as at school,” but are put in a situation where they can demand that scientists respond 
to their questions, make the effort to render the “information” they possess pertinent 
and usable — in short, to address themselves to them as if to interlocutors on whom 
their work depends — have thus been capable of taking a position on a very difficult 
technical problem, namely, the norms of the security o f research laboratories on ge­
netic engineering. There is nothing unexpected here, only the power of the context, 
which qualified or disqualified, anticipates and suggests the impotence and submis­
sion, or fitness and the authority to speak. In the becoming-collective of the group 
of Cambridge citizens, as in so many others, the key point had been that the citizens 
did not have to knock at the doors of the laboratories, but had the power to make 
the scientists come to them. They did not have to listen to them like neutral author­
ities telling them what “is,” but were able to interrogate them, as representatives of 
determinate interests, with regard to what “must be.” The network of technical and 
scientific negotiations has no other limits than those of the sites where scientists are
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at liberty to “create” their authority (and for reasons that, in most cases, do not de­
pend on the scientists).

The Parliament of Things does not designate the utopia o f inter­
subjectivity, but imposes the challenge o f what Felix Guattari has called the “collec­
tive production of subjectivity.” “The diverse levels of practice not only need not be 
homogenized, linked together under a transcendent authority, but should engage in 
a process of heterogenesis. Feminists will never be implicated enough in a becoming- 
woman, and there is no reason to ask immigrants to renounce the cultural traits that 
cling to their being or their national adherence.”17 This process o f heterogenesis 
obviously need not be confused with the formation o f a universe of differentiated 
“ghettos,” closed on a particularity cultivated in a fetishistic manner, or demanded 
in a mode of ressentiment. This is why it communicates with the challenge o f the 
Parliament o f Things, in which each participant “comes to a decision” on a “quasi­
object that they have all created,” but that only represents, in a legitimate manner, 
the disparate association o f practices through which they have created and that con­
nects them together. It is thus a question of a “Popperian” emergence of modes of 
subjectivation that, having becoming capable of affirming themselves as a constraint 
for others and having been recognized as such, also become capable of entering into 
a process in which the consequences of the becoming in which they are engaged, 
their manner of posing problems that are tailor made for them, and their adherence 
to a tradition that singularizes them are all put at risk.

The process of heterogenesis, in this sense, is not at all utopian, 
because it is already at work in scientific controversies. One could say, in effect, that 
the participants in such controversies have to be on the lookout for any “transcen­
dent authority” that would constitute them as disciples of someone whose state­
ments they accept, but also on the lookout for the transversal consequences in their 
own field of what is proposed in another, heterogeneous field. The production of 
existence, in the scientific sense, as well as the demands o f a new use of reason that 
we have invented (and which, no doubt, we have irreversibly invented), have engaged 
us in a history in which the process of heterogenesis has found its political inscrip­
tion. The Parliament o f Things translates this new definition of politics.

A  R e t u r n  to  t h e  So p hi st s
The Sophist Protagoras, we are told, held that “man is the measure o f all things.” 
The meaning of his statement is indeterminate. Most often, of course, it is taken in 
a relativist sense, and disqualified in the name of an appeal to the truth that man 
would have the vocation to understand — whatever meaning would later be given to
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the term truth, from Plato to Heidegger, from Saint Augustine to Lacan. It can also 
be understood in a dynamic, constructivist sense. In this case, measure and becom­
ing are combined, for the term measure does not designate the thing without also 
designating what becomes capable o f measuring it, what the created link with the 
thing provokes in its ethical, aesthetic, practical, and ethological singularity.

One can follow this question in ontological terms, for there is 
no reason for the term measure to remain strictly solidary with human practices. 
The measure expresses a link that is not to be confused with an “interaction,” a link 
that confers two distinct roles on its two poles, which distributes them into a (quasi) 
subject and (quasi) object. No more than an automobile is measured by the person 
it runs over, a storm is not measured by the trees it knocks down. But one could 
perhaps say that the Sun is “measured” by plants, because their being invents itself 
by designating the Sun as its source of life. Is this not what we confirm when we 
measure the well-determined wavelengths of solar light absorbed by vegetables, or 
characterize the relation between germination and the diurnal period? But this is 
another story, which should not make us forget the singularity of the one I have 
tried to characterize here, the relation between measure and politics.18

“Not all measures are equivalent” is a general statement about 
what differentiates measure from other types of relation, and we could formulate a 
distinct version of it in every field where the term measure can take on a meaning. 
Its properly political formulation makes the problem explicit: it is then a question 
of constructing the criteria of a legitimate measure, that is, a measure that allows us 
to decide the mode by which we designate the one who, legitimately, will be able to 
speak for more than one. It is perhaps because humans, as opposed to Shirley Strum’s 
baboons, have constructed forms o f legitimacy that are more stable than the flux of 
interindividual relations— which are ceaselessly confirmed, maintained, tested, or 
challenged — that they have been able to thematize this problem in a secular register 
(the Greek heritage). And to establish, correlatively, a distinction between “politics” 
and “opinion,” the first creative, in one way or another, of an authority that desig­
nates the second as generally irresponsible, mobile, and inconstant.

According to the thesis that runs through this book, we are under 
the influence o f the invention of a different way of doing politics, one that integrates 
what the city separated: human affairs (praxis) and the management-production of 
things (techne). The event, which we have inherited, is that the invention o f a new 
practice o f measuring things by humans, centered on the difference between “fact” 
and “fiction,” has created “another way” of doing politics, that is, another principle 
of distinction between legitimate representation and opinion, and a new type o f actor,

B e c o m i n g s



who is used to putting the claimants to this distinction to the test. This event is not 
an advent; a general practice of differentiation between the measures humans can 
propose to things was not born with the invention o f laboratories. One might imag­
ine that, in a human world where the set of practical and conceptual measures that 
ties us to things had not already been destabilized, where all our knowledges and 
practices had not already been placed under the sign o f fiction, that is, opinion, 
some balls rolling down Galileo’s inclined plane might have constituted merely an 
interesting “gadget” of little consequence. The “laws of nature,” which have, in our 
world, announced their accessible character, express the fact that, in a new mode, 
the modern sciences have taken up Plato’s old project: to create a relation to the 
truth in the name o f which the Sophists could be chased from the city.

“If Westerners had been content with trading and conquering, 
looting and dominating, they would not distinguish themselves radically from other 
tradespeople and conquerors. But no, they invented science, an activity totally dis­
tinct from conquest and trade, politics and morality.”19 The author o f these lines is 
saying two things at once. On the one hand, he does not think that science is “a 
completely distinct activity,” and thus he is commenting on the belief that permits 
us, we other Westerners, to think that we are so different from others. But, on the 
other hand, he is explaining the very formidable weapon constituted by our very 
specific form of belief, our belief in science as something “completely distinct,” 
which assures us, in principle, a completely different access to the world and to the 
truth.

To be sure, all peoples believe themselves to be very different 
from others, but our belief in ourselves permits us to define others both as interest­
ing— it was we who invented ethnology— and as condemned in advance, in the 
name of the terrible differentiation, of which we are the vectors, between what is of 
the order of science and what is of the order of culture, between objectivity and 
subjective fictions. We have ceaselessly denounced looters and tradespeople who 
exploit and subject, but we believe we know that the “others,” in one way or another, 
will have to go through an abandonment o f their cultural “beliefs,” which mix together 
what we separate.

The perspective I have tried to open up in this book is one in 
which we would have to become even more “different,” that is, one in which we 
would have to invent, in our own terms, an antidote to the belief that makes us so 
formidable, the belief that defines truth and fiction in terms of an opposition, in 
terms of the power that makes the first destroy the second, a belief older than the 
invention of the modern sciences, but whose invention constituted a “recommence­
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ment.” For me, this perspective corresponds to the double constraint of the event: 
it makes a difference between the past and the future, in relation to which every 
dream o f a “backwards return” is a vector of monstrosity; it does not have the power 
to dictate to its heirs how to take it into account. The event, which has constituted 
the invention of a new meaning for the sophistic statement “man is the measure of 
all things,” does not have the power to constitute us as the hallucinated heirs of this 
possibility of measure; it situates us in terms of a requirement and not a destiny.

Contrary to habits of thought we owe to a vaguely Hegelian tra­
dition, I have not sought in a “stronger” reference the possibility o f “overcoming- 
going beyond” [snrmonter-depasserJ our belief in objective truth. It is not a question 
of creating the position from which we could judge, but of inventing the means of 
civilizing it, o f making it capable of coexisting with what it is not, without consider­
ing, overtly or secretly, that it has — or that it would have, in principle, if it were 
not limiting itself— the power to reduce the heterogeneous to the homogeneous; 
“one more mode o f measure” that is added to the others and creates new possibili­
ties o f history, and not the final advent of “the mode of measure.” To highlight the 
difference between the perspective I am trying to create and a perspective of self­
limitation (a vector of what one could call “paternalism,” for a radical difference is 
hollowed out between the authority that limits itself in order not to destroy the 
other, and the other that survives by the grace of the first), I have tried to put it under 
the sign of humor. The humor that would permit us to treat the avatars of our be­
lief in the truth as contingent processes, open to a reinvention with “other givens,” 
it seems to me, is vital for resisting the shame of the present.

Humor is necessary in order to keep ourselves from overestimat­
ing the heroism of the challenge. We do not have to invent ourselves as radically 
different from what we are, for we are already very different from what we believe 
ourselves to be. Thus, we do not have to take on ourselves the heroic task o f estab­
lishing links beween the two ways of doing the politics we have invented, the one that, 
officially, only concerns humans, and the one that, apparently, has nothing to do with 
politics. These links have always existed, and our belief in objective truth has never 
been an obstacle to it. Scientists have always known how to speak to politicians, and 
politicians have quickly learned the multiple and interesting possibilities of alliance 
with scientists. Thus, it is not a question of establishing links, but of inventing- 
thematizing them as political. This does not mean, obviously, that the choices that, 
today, are made “in the name of science” or “in the name of rationality” could, as if  
by a miracle, be returned to those they concern. That is another story, which our 
belief in truth and progress has served as an alibi, but one must be a Heideggerian
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or a denunciator of “technoscience” in order to assimilate to that story the submis­
sion o f the world to the operative rationality o f sciences and technologies.

But humor, the art of a resistance without transcendence,20 is 
above all linked with a second meaning o f the sophistic statement that “man is the 
measure of all things.” It designates the becoming of the one who becomes capable of 
measuring, that is, who also becomes what the measure of the thing demands of 
him, that to which the thing obligates him. “To be the measure of all things,” then, 
designates the human as a passion, as capable o f becoming “affected by all things” 
in a mode that is not that of contingent interaction, but of the creation of meaning. 
Where the sophistic statement, understood in a relativist mode, seemed to designate 
a static right of opinion, the triumph of the power of fiction, we can read a charac­
terization of the human adventure that links together truth and fiction, rooting both 
in the passion that makes us capable of fiction as much as the putting to the test of 
our fictions.

This is not a “content” that disqualifies opinion, but a differen­
tiation o f the political type between two meanings o f the term passion. Passion signi­
fies submission when a strategy of differentiation anticipates, suggests — and thereby 
constitutes — those whom it qualifies as submitted. Nor is it a “content” that quali­
fies statements we recognize as scientific, but the invention of active passions, which 
imply, suggest, and anticipate a demand that, up to now, scientists have called “auton­
omy”: the creation of modes of controversy that presuppose a passion shared by 
their participants, and thus a specific milieu— the laboratory, or the “terrain”— which 
one does not enter the way one enters a windmill. It is not by denouncing that one 
can civilize this passion of differentiation, but by welcoming it with humor, that is, 
by presupposing, anticipating, suggesting that scientists are able to know that their 
passion changes meaning when they themselves change milieu. Which implies, as 
we have seen, a political problem— that “milieus” not invented by the sciences are 
not a priori defined as available, that is, as governed by opinion and awaiting rational­
ity, but are actively recognized as populated by different ways of “measuring”: ways 
of posing problems, of evaluating consequences, of inventing significations. It also 
demands that, in speaking of the way the sciences invent their “measures,” we relate 
them to the style of passion that defines their specific milieu — the affective prob­
lem of a humor of truth.

The first invention of the modern sciences — the invention of the 
experimental sciences — required a style o f passion that made the scientific author a 
singular hybrid, somewhere between a judge and a poet. The scientist-poet “cre­
ates” his object, he “fabricates” a reality that does not exist as such in the world but
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is rather of the order o f fiction. The scientist-judge has to succeed in making one 
admit that the reality he has fabricated is capable of supporting a faithful witness, 
that is to say, that his fabrication can claim the title of a simple purification, an 
elimination of parasites, a practical staging of the categories with which it is legitimate 
to interrogate the object. T he artifact must be recognized as being irreducible to an 
artifact. From the poet-judge passionately participating in a game of which many 
recognize the malicious humor— to transform an apparently insignificant detail into 
a difference that trips up a rival colleague — to the prophet announcing what will be, 
or what should be, we know that the distance is short, all the shorter insofar as it is 
the “prophet” who is awaited and anticipated by the public. The humor o f theoreti­
cians and experimenters does not have any rights outside the homogeneous network 
of rival colleagues; it is one of the prices they pay themselves for the regime of mobi­
lization that constitutes their model enterprise.

The passion o f the “Darwinian narrators” does not make them 
either poets, in the sense of “fabricators,” or prophets, but it makes them vulnerable 
to irony, for the “measure” of the histories of the Earth that they learn to recount 
demands o f them an “aesthetic of contingency,” an engagement that constrains them 
to treat as “habits of thought,” as sources of moralizing fiction, anything that would 
lead us to overestimate the question of human becomings. Darwinian histories are 
populated with innovations whose signification is transformed by circumstances, 
which create — out of small differences, and without any reason that would be supe­
rior to them — the disappearance of some and the success, perhaps momentary, of 
others. The humor of the Darwinian narrator stems from the way he can express 
both the contingency and the noncontingent demand that make him exist, and that 
link him to the human adventure.

Humor does not have to be merely the guardrail of scientific 
passions. It can be the constitutive condition of these passions. And this will be the 
case if demands are invented where scientists could become the “measure” of be­
comings that do not authorize the separation between the production o f knowledge 
and the production o f existence. For it is no doubt here that the two meanings of 
the sophistic statement converge: the one that links together measure and politics, 
and the one that links together measure and becoming. In both cases, fiction becomes 
the vector o f becoming, and the differentiation between legitimate representation 
and opinion, the power to vanquish fiction that is attributed to truth, becomes the 
“habit of thought” we have to learn to put at risk. In both cases, our Western passion 
for truth would then require itself to separate truth from power, and to link truths 
to becomings.

B e c o m i n g s



Notes

1. Th e  Sciences and Th e ir Interpreters

1 .  See the an tho logy La s c ien c e  t e l le  q u 'e l le  s c  f a i t , ed. 
M ichel C allon and Bruno Latour (Paris: L a  D ecouverte, 
I 9 9 l ) .

2 . P rim arily  at the C entre de sociologie de rinnovation  
of l ’Ecole des m ines, d irected by M ich el C allon . See 
M ichel C allon , ed., La S cien ce  e t  s e s  reseaux  (Paris: La 
D ecouverte, 1989), and the fo llow ing w orks by Bruno 
Latour: T he P a steu riz a tion  o f  F ran ce, trans. A lan Sheridan 
and Jo hn  Law  (C am bridge: H arvard U niversity Press,
1988); L abora tory L ife: T he C on stru ction  o f  S c ien t i f i c  Facts, 
w ith Steven W o o lgar, 2d ed. (P rinceton , N .J.: Princeton 
U n iversity Press, 1986); S cien ce  in  A ction : F low  to Follow  
S cien t is ts  a n d  E n g in ee r s  th r o u gh  S o c ie ty  (C am bridge: 
H arvard U n iversity  Press, 1988); and W e H ave N ev er  
B een  M od ern , trans. C atharine P orter (C am bridge: 
H arvard U n iversity  Press, 1993).

3 . M ichae l Po lany i, P erson a l K n ow led g e : T ow ard s a P ost-  
C r it ica l P h ilo soph y  (London: R outledge and K egan Paul, 
1958). In T he S t ru c tu r e  o f  S c ien t i f i c  R evo lu tion s  (Chicago: 
U n iversity  o f  C hicago Press, 1958), Kuhn stressed the 
sim ila rity  betw een P o lany i’s descriptions and his own.

4 .  T h e  acts o f this congress have been edited under the 
title  S cien ce  a t th e  C rossroads (London: Frank Cass, 19 7 1).

5 . Jo hn  D. Bernal, T he S ocia l F un ction  o f  S cien c e  (London: 
Routledge and K egan Paul, 1939).

6 . M ichae l Po lany i, “T h e R epub lic o f Science: Its 
Po litica l and Econom ic T h eo ry” M in erv a : A R ev iew  o f  
S cien ce , I ,ea rn in g , a n d  Policy, l : l  (1962): 54-73 .

7 .  Ibid., 72.

8 .  See Sandra H ard ing, T he S cien ce  Q uestion  in  F em in ism  
(London: R outledge and K egan Paul, 1986).

9 .  T oday , m any researchers, no tab ly physicians and 
chem ists, say that th is is p recisely w hat is happening. 
Sponsoring financial institu tions are no longer interested 
in w hat prom ises “app lications.” N um erous researchers 
no longer use their instrum ents except to obtain “num ­
bers” [ch ijfres]  that can be useful to industry . Students 
laugh  when one speaks to them o f “fundam ental 
questions.” I w ill not pursue here this them e of the 
“end o f true research ,” which would requ ire studies in 
the field . I sim p ly wanted to make note of a rather brutal 
developm ent that has been tak ing place in the last few 
years.

1 0 .  A lfred N orth W h itehead , whose speculative audacity 
is equaled on ly by L e ib n iz ’s m onadology, likew ise held 
that “you m ay polish up com m onsense, you m ay contra­
d ict in detail, you m ay surprise it. But u ltim ate ly  your 
whole task is to satisfy i t ” (T he A im s o f  E ducation  a n d  
O th er  Essays [N ew York: Free Press, 1985], p. 107).

1 1 .  “T here  is no worse persecutor of a grain  of corn than 
another grain  o f corn that has com pletely identified itse lf



with a ch icken” (Sam uel Butler, L ife a n d  H ab it [reissue; 
N ew York: C lassic Book D istributors, 1999J, p. 137).

1 2 . D enis D iderot, D 'A lem bert's D ream , and the in ter­
view that follows. See, for example, the P enguin  C lassics 
ed ition, R am eau 's N ephew  a n d  D 'A lem bert's D ream , trans. 
Leonard T anock  (N ew  York: Penguin , 1976).

2. Science and Nonscience

1 .  Sandra H arding, T he S cien ce  Q uestion  in  F em in ism  
(Ithaca, N .Y .: C ornell U n iversity  Press, 1986), pp. 2 4 8 -  
49. In th is context, we m ust understand “m ino rity” in 
D eleuze and G uattari’s sense, for whom the m inority dif­
fers from the m ajority not quantitatively but qualitatively: 
“All becom ing is m inoritarian . W om en, regard less of
their num bers, are a m ino rity___T h ey create on ly by
m aking possible a becom ing over w hich they do not have 
ownership, into which they them selves m ust enter, a 
becom ing-wom an affecting all o f hum ankind, men and 
women both” (G illes D eleuze and Felix G uattari, A 
T housand P la teaus: C apita lism  a n d  S ch iz oph ren ia , trans. 
Brian M assum i [M inneapolis: U niversity o f M innesota 
Press, 1987], p. 106).

2 .  H ard ing, The S cien ce  Q u estion  in  F em in ism , p. 250.

3 . See Leon Chertok and Isabelle Stengers, A C ritiqu e o f  
P sych oana ly tic R eason: H ypnosis a s a S c ien t i fic  P rob lem  fr o m  
L avo isier to L acan, trans. M artha N oel Evans (Stanford, 
C alif.: Stanford U niversity Press, 1992), in which we 
present the inquiry led in 17 84 (by a com m ission that 
included the greatest scientific figures of the period, among 
them Lavoisier) on the m agnetic practices of M esm er as 
the inaugural act of this definition o f scientific medicine, 
and study its consequences through the problem  of 
hypnosis and psychotherapy.

4 . On this subject, see the “histo rica l” work of Elisabeth 
Roudinesco as w ell as Leon Chertok, Isabelle Stengers, 
and D id ier G ille , M em oires d 'u n  h e r e t iq u e  (Paris: La 
Decouverte, 1990), for the ro le o f the “break” or “cu t” in 
the question o f the re lations betwreen hypnosis and 
psychoanalysis.

5 . Gaston Bachelard, La F orm a tion  d e  Vesprit scien t i fiq u e  
(1938; Paris: V rin , 1975), p. 14.

6. Except, o f course, the new production of science. In 
M em oires d 'u n  h e r e t iq u e  (see note 4), we take as an example 
the argum ent of the psychoanalyst Octave M annoni w ith 
regard to the question o f hypnosis: we have to “w ait for 
the gen ius” who w ill make hypnosis an object o f science. 
Insofar as it  is an “annoying” phenom enon, w ithout any 
positive characterization, its interest is not “a cause to 
defend”; it  does not have the title  to put in question the 
categories o f those practices that have conquered the 
power to define their object.

7 . Bachelard, La F orm ation  d e  V esp rit s c ien t i fiq u e , p. 251.

E . See Ilya Prigogine and Isabelle Stengers, E ntre le 
tem ps e t  I 'e t e rn it e  (Paris: Fayard, 1988). T he reduction of 
therm odynam ic entropy to a dynam ic interp retation can 
hard ly be judged as anyth ing other than an “ideological 
c la im ,” but it  lies at the orig in  o f a history' independent 
of which the physics of the tw entieth cen tury cannot be 
recounted. [A revised version o f this book has been 
published in English by Ilya Prigogine as T he End o f  
C erta in ty : T im e , Chaos, a n d  th e  N ew  Laws o f  N atu re  (New 
York: Free Press, 1997). — Trans.]

9 .  See Alan Chalm ers, W hat Is This T h in g  C a lled  S cien ce?  
An A ssessm en t o f  th e  N ature a n d  S ta tu s o f  S cien ce  a n d  Its 
M ethods (St. Lucia: U niversity of Queensland Press, 1982).

1 0 . See G erald H olton, “M ach, Einstein, and the Search 
for R ea lity ,” in T hem a tic O rig in s o f  S c ien t i fic  T hou gh t: 
K ep ler  to E instein  (Cam bridge: H arvard U niversity Press,
1973).

1 1 .  See Im re Lakatos, “Falsification and the M ethod­
ology o f Research Program m es,” in C riticism  a nd  th e 
G row th  o f  K n ow led ge , ed. Im re Lakatos and Alan 
M usgrave (Cam bridge: C am bridge LJniversity Press, 
1970). T h is book can be considered as the point of 
“achievem ent” [a ch ev em en t] , in both senses o f the term , 
of the dem arcation ist trad ition. It is the resu lt of a 
conference held in 1965 in order to bring the positions 
of Popper and his principal students into d ialogue with 
those o f Thom as Kuhn.

1 2 .  P ierre Duhem , T he A im  a n d  S tru c tu r e  o f  P hysica l 
T heory , trans. Philip  P. W ein er , foreword by Prince 
Louis de Broglie (Princeton, N .J.: Princeton U niversity 
Press, 1954).

1 3 .  T o  unite ethics, aesthetics, and etho logy as I have 
done here is not unrelated to the notion o f “existential 
terr ito ry” introduced by Felix G uattari in C baosm osis: An 
E thico-A esthetic P a rad igm , trans. Paul Bains (Bloomington: 
Indiana U niversity Press, 1995).

1 4 .  T h is  is what allows Raymond Boudon, in  T he A rt o f  
S elf-P ersu a sion : T h e S ocia l E xplanation o f  False B eliefs, 
trans. M alco lm  S later (London: Po lity Press, 1997), to 
define the criterion o f dem arcation as relevant to a 
“hyperbolic theo ry,” that is, a theory that leads to con­
clusions whose genera lity  dissim ulates its im plic it and 
debatable a prioris. Boudon, for his part, is satisfied w ith 
a tranquil (“po lythetic”) characterization o f the sciences, 
which allows him to welcom e as “theories,” and indeed as 
“law s,” the set of general statem ents accepted by the 
social and econom ic sciences. T h e  question of the 
s in gu larity  of the sciences — a question I share w ith 
Popper — is thereby em ptied in favor of an ecum enical 
vision: in each dom ain, one could say “we can do better ,” 
and good sense would suffice to recognize the m ultip licity 
of significations that reconfigure the term s serving as 
criter ia  for this “better”: progress, truth, theory, 
rationality, and so on.



1 7 0 , 1

1 5 .  Im re Lakatos, “R ep lies to C rit ic s ,” in  Boston S tud ies  
in  Philosophy o f  S cience, vol. 8 (Dordrecht, T he Netherlands: 
D. R eidei, 19 7 1).

1 6 .  Pau l K. Feyerabend, A ga in st M eth od : O u tlin e o f  an  
A narch istic T h eo iy  o f  K n ow led g e  (London and N ew  York: 
Verso, 1975).

1 7 .  Bruno Latour, W e H ave N ev e r  B een  M od ern , trans. 
C atharine Porter (C am bridge: H arvard U n iversity  Press, 
1993), p. 116: “T h e words ‘sc ience,’ ‘tech no logy ,’ 
‘o rgan ization ,’ ‘econom y,’ ‘abstraction ,’ ‘form alism ,’ and 
‘un iversality ’ designate m any rea l effects that we must 
indeed respect and w hich we have to account for. But in 
no case do they designate the causes of these same 
effects. T hese words are good nouns, but they make 
lousy adjectives and terrib le adverbs.”

1 8 .  See the chapter titled  “T riv ia liz in g  Knowledge: 
C om m ents on Popper’s Excursions into Philosophy” in 
Paul K. Feyerabend, F a r ew e l l to R eason  (London and N ew  
York: V erso, 1987), pp. 162—91.

1 9 . Paul K. Feyerabend, “N otes on R elativ ism ,” in
F a r ew e l l to R eason, pp. 19-89 ; 30.

2 0 .  T o  speak like L uc Ferry, in  T he N ew  E cologica l 
O rder, trans. C arol V olk  (C h icago : U n iversity  of C hicago 
Press, 1995), who constitutes a good exam ple of 
scientistic hum anism .

2 1 . Pau l K. Feyerabend, “Farew ell to R eason ,” in
F a r ew el l to R eason, pp. 280 -319 ; 297.

2 2 .  Ibid.

2 3 .  Ibid., 303.

3. Th e  Force of History

1 . Bernadette Bensaude-V incent, E tudes s u r  H elen e  
M etz g e r , ed. Gad Freudenthal, in C orpus 8 -9  ( l  988), a 
journal on the corpus of works in philosophy in the 
French language.

2 . For an attem pt to take th is antagonism  into account 
actively, see Bernadette Bensaude-V incent and Isabelle 
Stengers, A H istory o f C h em is try , trans. D eborah Van 
D am (C am bridge: H arvard U n iversity Press, 1997).

3 . L e t us here cite the Fine book by T revo r Pinch, 
C on fr o n t in g  N ature: T he S o cio lo g y  o f  S o la r -N eu tr in o  
D etection  (D ordrecht, T h e  N etherlands: D. R eidei, 1986), 
which retraces in  a com pletely passionate m anner the 
construction, by Ray Davis, a p ioneering specialist in the 
detection o f neutrinos, o f the “neutrino so lar” object, in 
the sense that the la tte r realizes a new  encounter between 
physical d iscip lines that have h itherto  been disjoint. It 
happens that the m easure of the flow o f neutrinos 
em itted by the Sun did not give the values foreseen by 
the m odel im p lying astrophysics, the science o f nuclear 
reactions, physics of the neutrino . W h ich  was put in

question? For tw enty-five years, the question has 
rem ained open: the m easurem ent was confirm ed, and 
the a n om a ly  is thus recogn ized. P inch ’s book is a good 
exam ple o f h isto ric iz ing , but it  takes a d va n ta g e  o f the 
uncertain ty  o f the actors to dem onstrate that science is 
a m atter of in terp retation . W h at he does not em phasize, 
by contrast, is that the in terpretive activ ity o f the actors 
would have been very d ifferen t— and that the question 
would undoubtedly not have rem ained open — if  these 
actors had not been convinced that the anom aly cou ld  be 
resolved, that is, that a response w ill be able to be produced 
that renders, after one or another m odification, the 
encounter o f the d iscip lines coherent w ith  the m easure­
ment. W hoever realizes this “progress” w ill no doubt 
receive a N obel prize, but the study of the same case by 
a future socio logist w ill give less ea sily  to the la tte r the 
power o f d ifferen tiating his position from that o f his 
actors: “O f course, for the scientists, nature appears as 
an independent kingdom , ex isting objectively. But for 
the sociologist, nature can on ly be accessible through 
discursive processes” (pp. 19-20). T h e  scien tist w ill be 
able to reply: “C erta in ly , bu t here again, it  has been 
rendered ‘tru ly ’ accessible; all the discursive processes 
are not v a lid .”

4 . In bio logy, this p rincip le of pro liferation is s om et im es  
p ertinent, no tab ly w ith regard  to bacteria . It is this 
princip le that brings into p lay  the procedures of 
laboratories in which research into a particu lar m utant 
stump is done by supposing that it “m ust indeed” exist in 
the population and by subm itting th is population to 
conditions such that on ly these m utants survive.

5 . Popper in th is w ay justifies the trium ph of “in tern al” 
h isto ry over external h isto ry. E very tim e a partisan of 
“ex ternal” h isto ry wants to correlate the position of a 
sc ien tist p artic ipating in a controversy w ith his cu ltu ral, 
social, and po litica l in terests, the in ternal h isto rian  can 
say that the first raison d ’etre o f the controversy is an 
objective problem . T he w ay the actors d istribute 
them selves around the problem  on which the conflict 
depends creates the possib ility  that the in terests in 
conflict can create scien tific d ivergences. See notab ly the 
response o f A lan C halm ers, in S cien ce  a n d  I ts  F abrica tion  
(M inneapolis: U niversity  of M inneso ta Press, 1990), to 
Donald M acK enzie’s study, “H ow  to Do a Socio logy of 
S ta t is t ic s . . . ” (included in La s c ien c e  t e l le  q u ’e l l e  s e  fa i t ,  ed. 
M ichel C allon and Bruno Latour. [Paris: L a  D ecouverte,
1991]).

6 . O ther modes o f h isto ry are pertinent, and notab ly the 
one that D aniel Bensai'd, in W alter B en jam in , s en t in e ll e  
m ess ia n iqu e : A la  g a u c h e  d u  p o ssib le  (Paris: P lon , 1990), 
names “h isto rica l m ateria lism ,” in  w hich the historian 
knows that it is less a question o f reconstitu ting than of 
rem em bering and w atch ing, in a present “sum m oned to 
take over from exhausted sentinels in the em pty desert, 
for the case in which there appears a G odot in h ee ls” (p.

No t e s



94). T h is present, “which is by no m eans a passage but 
w hich rem ains im m obile on the threshold o f t im e . . .  is 
the tim e of politics. Every event o f the past can acquire 
or refind in it a h igher degree of actuality  than that which 
it had at the m om ent it  took place. H istory  that claim s to 
show how things have re a lly  happened is anim ated by a 
detective \policiere] conception that constitutes ‘the most 
powerful narcotic o f the cen tury ’ ” (p. 68).

7 .  T hom as Kuhn, “R eflections on M y  C ritic s ,” in 
C ritic ism  a n d  th e  G row th  o f  K n ow led g e , ed. Imre Lakatos 
and Alan M usgrave (C am bridge: C am bridge U niversity 
Press, 1970), p. 263n.

8 .  As M argare t M asterm an em phasizes in C riticism  and  
th e G row th  o f  K n ow led ge , the defin ition of the paradigm , 
in T he S t ru c tu r e  o f  S c ien t i f i c  R evo lu tion s , is rather 
im precise (she counts tw enty-one d istinct m eanings). 
C ontrary’ to what is often claim ed, faced w ith this 
critique, Kuhn has less m odified his notion than he has 
learned how much he had to specify h is notion in order 
to avoid m isunderstandings. In the stric t sense, the 
question o f the paradigm  is linked to that o f the m odern 
sciences. In other words, it excludes the possib ility of 
speaking o f an “A ristotelian paradigm  of m ovem ent.”

9 - T h is  is a cen tral them e o f the description that Ian 
H acking gives o f experim entation. See his R ep res en tin g  
a n d  I n te r v en in g :  In trod u cto r y  Topics in th e  P h ilosophy o f  
S cien ce  (C am bridge: C am bridge U n iversity  Press, 1983).

1 0 .  As Kuhn says, in “Reflections on M y  C ritic s ,” 
incom m ensurab ility is neither more nor less dram atic in 
science than in  d ifferen t natural languages: a translation , 
though never perfect, is always possible, but it does not 
sim ply make a th ird “n eu tra l” language intervene. 
T ranslato rs speak the two languages, and seek to 
negotiate the best com prom ise betw een the constraints 
and possib ilities that singularize each o f them . T his 
im plies that apprenticeship to a paradigm , any m ore than 
to natura l languages, is not in trinsica lly  lingu istic.

1 1 .  L e t us recall that a translation is not a necessary 
consequence. It m ere ly  designates “that w h ich” is the 
ob ject o f a translation , as a necessary7 condition.

1 2 .  In the sense of U m berto M atu rana’s and Francisco 
V are la ’s theory o f autopoesis.

4. Irony and Humor

1 .  T h e  “strong” program  was defined by David B loor in 
K n ow led g e  a n d  S o cia l Im a g e r y  (London: Routledge and 
K egan Paul, 1976). T h is program  affirms that the tota lity  
of sc ien tific  practice, includ ing the d istinction between 
truth and error, is the sp ring of socio logical analysis, and 
that the adhesion to a sc ien tific  theo ry refers to the same 
type of explication (psychological, social, econom ic, 
po litical, etc.) as a belief. T h is strong program  is 
associated w ith the schools of Bath (H arry  C ollins,

T revor P inch) and Edinburgh (B arry Barnes, David 
Bloor).

2 .  T h e  in terest o f C ritic ism  a n d  th e  G row th  o f  K n ow led g e  
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H um ans,” Sh ir le y  C. S trum  and Bruno L atour em phasize 
that the “handicap” of baboons in  re lation  to us, which 
also marks the d ifficulty o f the prim ato logist’s job, is the 
precariousness o f links: the la tte r must be ceaselessly 
m aintained , put to the test, confirm ed. T h e  “society” of 
baboons would be in this sense m ore com plex than our 
own, w here m ark s  s tab ilize the links, stratify the in ter­
actions, and thereby sim p lify the labor o f situating 
individuals re lative to one another. In this sense, human 
individuals are characterized by their “re la tiv e” ob ed ien ce , 
by their subm ission to m arks of authority or legitim acy. 
But captive prim ates, no doubt, also live in a stable and 
m arked universe where they become capable o f new 
types o f links, notab ly those that lead us to discuss the 
question of know ing if  they “speak .”

1 0 .  Steve YVoolgar, “Irony in the Social S tudy of 
Sc ien ce ,” in S cien ce  O b serv ed , ed. K arin K norr-C etina and 
M ich ae l M u lkay  (London: Sage Publications, 1983), pp. 
239-66 .

1 1 .  A gga d o th  du  T a lm u d  d e  B abylon e: La s o u r c e  d e  Ja cob , 
trans. A rlette Elka'fm-Sartre (Lagrasse: Editions V erdier,
1982), pp. 887-88 .

1 2 -  G illes D eleuze, D iffe r en ce  a n d  R ep etit ion , trans. Paul 
Patton (N ew  York: C olum bia U n iversity  Press, 1994), 
p. 79.

5. Science under the Sign of the Event

1 - G illes D eleuze and Felix G uattari, W hat Is P h ilo sophy?, 
trans. H ugh Tom linson and Graham  Burchell (New 
York: C olum bia LTniversity Press, 1994), p. 98.

2 . T revo r P inch , C on fr o n t in g  N ature: T he S o cio lo gy  o f 
S o la r -N eu tr in o  D etection  (D ordrecht, T he N etherlands:
D. R eidei, 1986), p. 18.

3 .  G alileo  G alile i, D iscou rse c o n c e rn in g  T wo N ew S cien ces , 
trans. H enry C rew  and Alfonso di Salvio (N ew  York: 
Dover, 1954), p. 154.

4 .  Ibid., p. 161.

5 . C ited  in P ierre Duhem , To S a v e  th e  P h en om en a : An 
Essay on th e  I d ea  o f  P h y sica l T h eo ry  f r o m  P lato to G alileo , 
trans. Edm und Doland and Chaninah M asch ler (Chicago 
and London: U niversity  o f C hicago Press, 1969), pp. 
110- 11.

6 . Eric A lliez, C apita l T im es: T a les f r o m  th e  C onqu est o f  
T im e , trans. G eorges Van Den Abbeele (M inneapolis: 
U n iversity  o f M inneso ta Press, 1996).

7 . Stephen H awking, A B r i e fH is t o ty  o f  T im e: F rom  th e  
B ig  B a n g  to B lack H oles (N ew  York: Bantam Books, 1988).

8 . T h e possib ility  of saying both  that the subject is 
“patho logical,” that is, that w hat it has done is explainable, 
and that it is “free ,” that is, that it  could have n o t  done it,

is the so lution K ant proposes in  the C ritiqu e o f  P u re  
R eason  (“So lution  of C osm ological Ideas T h a t Derive 
T h e ir  C auses from the T o ta lity  o f the Events of the 
W o rld ”).

9 .  G alileo  G alile i, Two N ew  S cien ces , trans. Stillm an  
Drake (M adison: U n iversity  o f W isconsin  Press, 1974), 
p. 90 [132], and then pp. 93 -94 .

1 0 .  Ibid., p. 206.

1 1 .  I w ill not here take up the dispute between P ierre 
Duhem , A lexandre Koyre, and Stilm an D rake on the 
m edieval roots of the G alilean  conceptions, and on the 
w ay the famous le tter o f 1604 should be read , in  which 
G alileo  announces for the first tim e that he possesses the 
m athem atical defin ition o f accelerated m ovem ent, such 
that all observed experim ents are in agreem ent, and “is 
w rong.” For all th is, see Isabelle S tengers, “Les affaires 
de G alilee ,” in E lem en ts d 'h is to r ie  d es s cien ces  (Paris: 
Bordas, 1989), pp. 223 -49 . See also Stilm an D rake, 
G alileo  a t  W ork: H is S c ien t i f i c  B io g ra p h y  (C h icago : 
U n iversity  o f C hicago Press, 1978).

1 2 .  It m ust thus be em phasized that, a lthough the 
D iscou rse  follows the D ia lo gu e , it  re lates works that took 
place b e fo r e  the astronom ical quarrel w ith Rome. T h is is 
w hy no th ing prevents us from th inking that G alileo  the 
po lem icist, who tried to force Rome to bow down before 
the heliocentric truth , was born in the laboratory', one 
consequence am ong others o f w hat I am  ca llin g  the 
“G alilean  even t.”

1 3 .  T h e  ball had to descend the length of an inclined 
plane, for i f  G alileo  had let it fall, it w ould have bounced 
in p lace o f pu rsuing in a (m ore or less) continuous 
m anner its m ovem ent on the table.

1 4 .  T h is is w hat has been staged by D id ier G ille  and 
Isabelle S tengers in “Faits et preuves: fa lla it-il le cro ire?” 
in  Les C ah iers d e  S cien c e  e t  Vie: Les g r a n d e s  con tr o v e r s e s  
s c ien t ifiq u es , no. 2, G alilee : N aissance d e  la  p h y s iq u e  (April
1992): 52-71 .

6. M aking History

1 .  T h is process can, m oreover, pose the problem  to 
scientists them selves, when the selection-exclusion is 
made too radical. T h is is the case in h igh -en ergy  physics 
today, w here the selection-exclusion is in tegrated  into 
the experim ental apparatus itself: the inform ational 
treatm en t o f the data is gu ided by the theo ry that 
qualifies d ifferen t events, and retains on ly those that it 
judges to be sign ifican t. H ere, the physicists them selves 
come to ask “w here” their own h isto ry has led them  — 
w ithout which, nonetheless, they have the m eans to 
proceed otherw ise.

2 .  It is no t w ithout interest, however, that N ew S cien t is t  
( l  l  Ju ly  1992) published a rather positive critique o f a 
book by the presen t d irecto r o f research at the Institute
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of Parapsychology at D urham , N orth  C aro lina (R ichard 
Broughton, P a rap sych o lo gy : T he C on tro v er s ia l S cien ce  
[London: R ider, 1992]), w hich ends w ith “on ly tim e w ill
te ll___” And in its 15 M ay  1993 issue, the same N ew
S cien tis t  dedicated its cover to the question (“T elepathy 
Takes on the Skep tics”), an article by Jo hn  M cC rone, 
“R o ll U p for the T elepathy T est,” and concluded that, in 
the near future, the ball w ill perhaps find itse lf in  the 
camp of the skeptics. A m atter to be followed.

3 .  On this subject, see N icom ach ean  Ethics, as w ell as the 
“no n-H eideggerian -P laton ic” presen tation of Jacques 
T am in iaux  in The T hra cian  M a id  a n d  th e  P ro fession a l 
T hink er: A rend t a n d  H eid eg g er , trans. M ichael G endre 
(A lbany: State U n iversity  o f N ew  York Press, 1998).

4 -  See M ichel C allon , ed., La S cien ce  e t  ses resea ux  (Paris: 
La D ecouverte, 1989).

5 .  Bruno Latour, “D ’oii v iennent les m icrobes?” in  Les 
C ahiers d e  S cien ce e t  Vie: Les g ra n d es  c on tro v e rs e s  scien tifiq u es , 
no. 4, P a steu r : La tu m u ltu eu se  n a issan ce d e  la  h io lo g ie  
m od e rn e  (August 1991): 47.

6 .  U sually , but not always. If “cold fusion” had fulfilled 
its prom ises, it would have resem bled the discovery of 
Am erica. T h e  network o f interested allies, ready to take 
it as the resource and referent o f their p ractice, preexisted 
w ith such a force that the consequences of this “d is­
covery” had a lready begun to be reproduced when the 
rival colleagues o f M artin  Fleischm an and Stan ley  Pons 
announced that, from their point o f v iew , the difference 
between experim ental statem ent and fiction had not been 
estab lished. M oreover, the active in terest o f lawyers, 
concerned w ith the question of patents, or the interested 
reference to their dem ands, gave a rather o rig inal feel to 
the controversy. H ere, the in terd iction to “enter the 
laboratory like a w indm ill” was not addressed to non- 
com petents, but to com petent colleagues, who could 
have late r claim ed righ ts to the d iscovery on which they 
would have collaborated . Scien tific practices are, today, 
as little  equipped to in tegrate this new  type of riva lry  as 
to struggle  against frauds, wrho put in question the whole 
of the rules of the gam e between rival authors.

7 .  Far from being a defect, this laborious character of 
the construction o f scien tific rea lity  is d ifferent from the 
“u n ilatera l” constitutions o f “re a lity” that can be invoked 
by certain  descendants of Kant as w ell as th inkers who 
refer to a neurobio logical constitution of our “w ays” of 
seeing and an ticipating. H ere, I am th ink ing  above all of 
the position of the C h ilean  bio logist U m berto M aturana, 
which was large ly  inspired by his works on the perception 
of frogs. L e t me risk a paralle l w ith am phibians. It is easy 
for vis to judge that the “fly” perceived by the frog is only 
a fiction determ ined by his neuronal apparatus. By 
contrast, when the fly  is digested , the b io logist has to 
recognize that it is the chem ical properties o f its 
constituents, as chem istry has discovered them  in its

turn, that are “taken into account,” respected and 
exploited by am phib ian m etabolism . One could say that 
the “re a lity ” that sc ientists seek to br in g  into existence is 
closer to that of the digested fly than that o f the 
perceived fly.

8. See studies by Steven Shapin and Sim on Schaffer in 
L evia than  a n d  th e  A ir-P um p  (Princeton, N .J.: P rinceton 
U n iversity  Press, 1985).

9 .  T h e  “void” reveals a private space, the laboratory of 
“gentlem an experim enters,” whereas H obbes means to 
unify knowledges under the form o f an axiom atic capable 
o f constra in ing any and every one o f them  to subject 
them selves, just as he m eant to unify civ il society under 
the au th ority  of a sovereign created by contract. Hobbes 
is thus “T em p ie r ’s h e ir”: the axiom, like the sovereign, 
reveals the the power of fiction, but here the fiction, in 
order to avoid civil war, creates the pseudotranscendence 
of a fixed point.

1 0 .  Bruno Latour, W e H ave N ev er  B een  M od em , trans. 
C atharine Porter (C am bridge: H arvard U niversity  Press, 
1993), p. 22; translation modified.

1 1 .  Ibid., p. 81.

1 2 .  In fact, the more powerful the reference, the less 
resolvable the conflict. T hus, in order to plead for the 
existence o f atoms against M ach ’s skepticism , M ax 
P lanck placed in his camp the “physic ist’s faith in the 
un ity of the physical w o rld ,” w ithout w hich physics 
would not have been possible, and thus treated  M ach 
as a “false prophet” tu rn ing  physicists away from their 
vocation. L ikew ise, it was when E instein realized he could 
not construct an in ternal critique o f quantum  m echanics 
that he suggested condem ning it in the nam e of the hope, 
which identifies the physicist, of constructing an objective 
representation of the w orld, independent o f observation. 
On this subject, see Isabelle Stengers, “Le them e de 
l’ invention en physique,” in  Isabelle S tengers and Jud ith  
Sch langer, eds., Les C oncep ts s c ien t ifiq u es  (Paris: La 
D ecouverte, 1988; G allim ard, 1991).

1 3 .  In h is G alileo  S tud ies, trans. Jo hn  M epham  (A tlantic 
H igh lands, N .J.: H um anities Press, 1978), Alexandre 
Koyre describes this opposition, and shows that 
D escartes’s position toward G alileo was in  fact sim ilar 
to that o f Hobbes toward Boyle. In both cases, the 
ph ilosopher reproaches the scien tist for “not th ink ing ,” 
that is, for creating in  the laboratory a situation that is 
unable to give an account o f itse lf in ph ilosophically 
acceptable terms.

1 4 .  T h is style is a lready at work w hen G alileo  presents 
him self as a “m idw ife,” in  the P laton ic sense, cla im ing 
that, in  fact, his in terlocutors already “know” what he has 
to teach them  (see Koyre, G alileo  S tud ies, especially pp. 
206 -7 ). H owever, contrary to A lexandre Koyre, I th ink 
that this P laton ic argum en t is not the truth o f the
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G alilean  event (m odern physics as a new P latonism ), 
but characterizes its style, in this case the w ay G alileo 
distributes, around m otion, his adversaries and allies.

1 5 .  See Stengers, “Le them e de l ’invention en physique.” 
One can m aintain that, in  its most “tech n ica l” aspects, 
quantum  mechanics bears the m ark of this disqualification, 
w ith  regard to w hat concerns the “lead in g” [de pointe\  
stakes, by representatives o f “phenom eno logical” physics. 
On this subject, see N ancy C artw righ t, H ow th e  L aws o f  
P hysics Lie (Oxford: C larendon Press, 1983).

1 6 .  T h is does not contradict the appearance o f this 
o ther void, the quantum  void, wrhich corresponds to 
com pletely d ifferen t experim ental apparatuses.

1 7 .  See Bruno Latour, S cien ce  in  A ction : H ow  to Follow  
S cien t is ts  a n d  E n g in eer s  th ro u gh  S o cie ty  (C am bridge: 
H arvard LTniversity Press, 1988).

1 8 .  See Ilya Prigogine, and Isabelle S tengers, E ntre le  
tem p s e t  V eternite (Paris: Fayard , 1988).

1 9 .  T h a t is, by exclud ing the pseudoscientific practices 
that owe the ir power “to the nam e of sc ience.”

2 0 .  T h is h ierarchy is no t absolute. In certain  cases — 
for exam ple, when the prestige of a “great p rogram ” (the 
conquest of space, star wars) justifies i t — the d isciplines 
accept a m ore or less egalitarian  share o f the responsi­
b ilities. It is also the case in industrial research , but here 
the scien tist is at risk o f losing, in  the eyes o f his co l­
leagues, w hat differentiates h im  from a sim ple “wrage 
ea rn er.”

2 1 .  T h is shows the po litical d im ension o f the situation. 
Q uantum  chem istry is supposed to be “deducib le” from 
quantum  m echanics, whereas the re lation is in fact closer 
to negotiation than to deduction. On this subject, see 
B ernadette B ensaude-V incent and Isabelle Stengers,
A H istory o f  C h em istry , trans. D eborah Van Dam 
(C am bridge: H arvard U n iversity Press, 1996).

7. A n Available World?

1 .  For exam ple, it is strik ing  that, in  T he L ogic o f  L ife: A 
H istory  o f  H ered ity , trans. B etty E. Sp illm ann (N ew  York: 
Pantheon Books, 1974), F r a n c is  Jacob  gives p ractically  
no consideration to em bryo logy in the tw entieth century. 
In the perspective instituted by the narrative construction 
of the trium ph o f m o lecu lar b io logy, embryology', w hich 
was a lead ing field , has no th ing to teach, because it pro­
vided nothing that led to the genetic program . Em bryology 
is situated in the future, that is, it  m ust w ait for the “up­
stream  m ovem ent” — from “bacteria” to the “m ouse” — 
that must be brought about by m olecular bio logy.

2 .  Jean -P ierre  Changeux, N eu ron a l M an, trans. Laurence
G arey (N ew  York: Pantheon Books, 1985), p. 125.

3 . T h e  fact that the science o f engineers had been 
redefined as “applied sc ien ce ,” whose theo retica l bases

are G alilean m echanics — that is, it was accepted to 
situate its problem s through its “d istance from the id ea l” 
that would constitute a w orld  w ithout friction (a world in 
w hich the eng in eer could not w ork) — passes through 
a heavy institu tional h isto ry (conflict betw een the 
“inventors” and the Academ ie des sciences de Paris, in 
the e ighteenth  cen tury, creation  o f the Ecole p o ly­
technique that would becom e, after the Revolution, the 
vector of the reorgan ization  o f the m etier o f the eng ineer 
in the service o f the state).

4 .  G illes D eleuze and Felix G uattari, A T hou sand  
P lateau s: C ap ita lism  a n d  S ch iz op h r en ia , trans. Brian 
M assum i (M inneapolis: U n iversity  o f M inneso ta Press, 
1987), for exam ple, p. 159. T h e  judgm ent of God 
inspires (p. 161) a w arn ing that brings to m ind the 
Leibn izian  princip le not to try  to reverse established 
sentim ents: “If you free it [the BwO, the body w ithout 
organs, that is, that which is “d iv in e ly” judged in term s 
o f the organism ] w ith too v io len t an action, if  you blow 
apart the strata  w ithout tak ing precautions, then instead 
o f draw ing the plane you w ill be k illed , p lunged into a 
black hole, or even dragged  toward catastrophe. Staying 
stratified — organized, sign ified , subjected — is no t the 
w orst that can happen; the worst that can happen is if  
you throw  the strata  into dem ented or su icidal collapse, 
w hich brings them  back down on us heav ier than ever.” 
T o  m editate through iron ist-socio logists: W h a t w ill 
come back down on us, heav ier than ever, if  they succeed 
in convincing scientists that th e ir  activ ity is indeed 
reducib le to gam es of power? T o  avoid subm itting 
oneself to th is judgm ent and to prudently explore the 
regim es of coexistence w ith the netw ork it subsum es, it is 
recom m ended to be inspired by the seven “ru les of 
m ethod” and the six “prin c ip les” elucidated by Bruno 
Latour in S cien ce  in  A ction : H ow to F ollow  S cien t is ts  a nd  
E n gin eers  th ro u gh  S o cie ty  (C am bridge: H arvard U n iversity  
Press, 1988), pp. 258-59 .

5 .  T h e  typical example w ould be the theo retica l cla im  of 
the “reducib ility” of chem istry to the physics of movement 
and interactions, em itted since the e ighteenth  century. 
Each stage o f the h isto ry in  w hich th is cla im  seem s to 
justify ise lf signals above all a rad ical m utation o f physics.

6 .  Ju d ith  E. Sch langer, P en se r  la  hou ch e p le in e  (Paris: 
Fayard, 1983).

7 .  In L ord B acon  (Paris: L ib ra ir ie  J .-B . B ailliere et fils,
1894), Ju stu s von L ieb ig , one o f the inventors o f the 
practice o f norm al science, erects a veritab le inquisition 
against the notion o f “usefu l” science, which, according 
to him , was then re ign ing in England, and links scientific 
progress, as illu strated  by G erm an chem istry, to the 
refusal to be dispersed in  em p irica l cases judged to be 
in teresting for reasons foreign to science. “An experim ent 
that is not attached in  advance to a theory, that is, to an 
idea, resem bles a true investigation as much as the noise 
of a ch ild ’s c r e c e l le  resem bles m usic” (p. 114).
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8 . For the exam ple of the “reduction” o f chem istry to 
quantum  physics, see Bernadette Bensaude-V incent and 
Isabelle S tengers, A H istory  o f  C h em istry , trans. D eborah 
V an Dam (C am bridge: H arvard U niversity  Press, 1996).

9 .  L atour, S cien ce  in  A ction , pp. 153-55.

1 0 .  Ibid., p. 156.

1 1 .  See D eleuze and G uattari, A T hou sand  P la teaus. T he 
rhizom e im plies the connection betw een heterogeneous 
elem ents: any po int can be connected w ith any other 
po int; it cannot be com prehended in re lation  w ith the 
O ne, im age, project, logic; it can be broken anywhere, 
and taken up again in  accordance w ith other lines; it 
cannot be sum m arized in the name o f a genetic  princip le, 
but on ly a cartographic one.

1 2 .  It can happen that “erro r” affects those who would 
not have to be subjects in  it. See Bruno L atou r’s superb 
A ram is , o r  th e  L ove o f  T echn o lo gy , trans. C atherine Porter 
(C am bridge: H arvard U n iversity  Press, 1996), in which 
the “death o f A ram is,” a future system  of revo lutionary 
transportation, in the end referred to the fact that its 
“fathers” did not like technology, o r w ere themselves 
duped by the confusion between sociotechnological 
innovation and the passage to the existence of an idea, 
supposed to have in itse lf  the power to realize itself.

1 3 .  For the double reg is te r of risks, those that one 
does not have the righ t to neg lect and those that can be 
delegated  to a future where everyth ing w ill be taken care 
of “by itse lf,” and for its consequences in the recent 
h isto ry of m edicine in the U n ited  States, see D iana B. 
D utton, W orse Than th e  D isease: P itfa lls  o f  M ed ica l P ro g r e ss  
(C am bridge: C am bridge U n iversity  Press, 1988).

1 4 .  See, for exam ple, Isabelle S tengers and O livier 
R alet, D rogu es , le  d e ft  h o lla nda is  (Paris: Laboratoire 
D elagrange, 1991), in w hich we show that repressive 
po litics toward drugs have, through the selection of 
adequate experts, h idden the fact that they have no 
“in terest” in  addicts who do not define them selves as 
asking to go off drugs en tire ly . See also D rogu es e t  d ro its  
d e  I 'h om m e, ed. Francis C aballero  (Paris: Laboratoire 
D elagrange/Synthelabo, 1992).

1 5 .  For the lucid study o f its consequences, whose 
large ly  uncontrollable character is now recognized, but 
accounted for by the “irra tio n ality” o f the public, see 
M ich el T o rt, Le D es ir  f r o i d :  P ro crea tion  a r t i f i c i e l le  e t  c r is e  
d es r ep e r e s  sym boliqu es (Paris: La D ecouverte, 1992).

8- Subject and Object

1 .  L e t m e note that La N ouvelle A llian ce , which was pub­
lished w ell before one spoke o f “new sc ience,” did not 
plead for such a perspective. T h e  “poetic understanding 
of N atu re” scandalized those who had “forgotten” to 
read w hat followed: “in the etym ological sense in which 
the poet is a fabricator” — and who thus confused the

idea o f the “capacity ,” o f physics, “to respect the nature 
it makes speak” w ith the idea o f a respect for nature as 
it is given. See Ilya P rigo gine and Isabelle Stengers,
La N ou ve lle  A llian ce: M etam orph ose  d e  la  s c ien c e  (Paris: 
G allim ard, Folio/Essais, 1986), p. 374. [See also the 
authors’ English version of this book, O rd er  O u t o f  Chaos: 
M a n ’s  N ew D ia lo gu e W ith N ature (N ew  York: Random 
House, 1984), which differs sign ifican tly from the French 
o rig inal. — Trans.]

2 .  For the m yth ical and anthropo logical em ergence of 
the object, see M ichel Serres, S ta tu es  (Paris: F ra n c is  
Bourin, 1987).

3 .  T h e  m aintenance o f the d istinction betw een subject 
and object im plies the m aintenance o f a distinction 
between scien tific productions and technology. The 
invention o f a technological apparatus cannot, by any 
approxim ation, be c larified  by the d istinction between 
subject and object, for it has as its m atter and as its stake 
not the identification of what belongs to each of them, 
but the creation of new modes of d ivid ing them  up, which 
authorizes noth ing other than their very possib ility. See 
Bruno Latour, A ram is , on th e  L ove o f  T echn o lo gy , trans. 
C atherine Porter (C am bridge: H arvard U niversity Press, 
1996).

4 .  T h e  constructiv ist thesis according to w hich all 
experim entation is “perform ative,” that is, actively 
creates what occupies the place of the object in  it, is “true” 
from the philosophical viewpoint but d isastrous from the 
practical po int of view. If th is d istinction betw een view ­
points is neglected , it can wind up w eaken ing all 
resistance to scientific “patho logies.” For exam ple, take 
the debate that took place in  the U nited  States around 
m ultip le personalities — are they or are they not produced 
by the treatm en t that is supposed to reveal them ? T h e 
constructiv ist m ight be tem pted to laugh at the fact that a 
treatm ent never “reveals” som eth ing that preexists it. But 
then he is no t tak ing into account the fact that specialists 
in m ultip le personalities believe, for their part, that their 
treatm ent gives a “really  tru e” truth the power to m anifest 
itself, and that the w hole o f their practice is authorized 
by th is “re a lly  tru e .” Philosoph ically, the problem  of 
m ultip le personalities undoubtedly puts in  question what 
we understand by “perso nality ,” w hether it is an artifact 
or an in tim ate truth . (O n this subject, see M ikkel Borch- 
Jacobson, “Pour in troduire a la personnalite m u ltip le ,”
in Im p o r ta n ce  d e  Vhypnose, ed. Isabelle Stengers [Paris: 
Synthelabo, 1993].) P ractica lly , this problem  m ust be 
discussed on the terra in  where it is posed, that is, a 
terra in  constituted by the authority o f the “rea lly  tru e .”

5 . See Ed Regis, W ho G ot E in stein 's O ffice?  (Reading, 
Alass.: A ddison-W esley, 1988).

6 . R eferring , if  the case arises, to d ifferen t d iscip lines, 
those that can make sim ulation an “in terd isc ip lin ary” 
practice.
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a n d  th e  N atu re o f  H istory (N ew  York: N orton, 1989).

8 . Stephen J . Gould, T he Panda 's T hum b: M ore R eflection s  
on N a tu ra l H istory  (N ew York: N orton, 1980); Stephen J . 
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(N ew York: N orton, 1985); Stephen J . G ould, H en ’s  
T eeth  a n d  H orse's Toes (N ew  York: N orton, 1983).

9 .  See the now -classic artic le  by Stephen J . G ould and 
R ichard C . Lewontin , “T he Spandrel of San M arco and 
the Panglossian Paradigm : A C ritique of the Adaptationist 
P rogram ,” in P ro c e ed in gs  o f  th e  R oya l S o cie ty  (London: 
B205, 1979), pp. 581-98 .

1 0 .  On this subject, see the the pu tting in  contrast 
between the sciences of proof and the sciences o f indices 
proposed by C arlo  G inzburg in “Signes traces pistes," Le 
D ebat 6  (1980): 2 -44 .

1 1 . W e  should not be astonished that paleoanthropology 
is a priv ileged terra in  for the “dem oralization” of history, 
in this case the h isto ry that has “led ” to the appearance of 
Hom o sap iens. On this subject, see Roger Lew in, B ones 
o f  C on ten tion  (N ew  York: Sim on and Schuster, 1987; 
London: Penguin , 1991).

1 2 .  On this subject, see David M . Raup, E xtinction : B ad  
G enes o r  B ad  Luck? (Oxford: O xford U n iversity  Press,
1993).

1 3 .  T he term  a cto r s  is proposed by Bruno L atour to be 
able to speak in  the same m anner o f humans and of 
nonhum ans, which articu lates a controversial situation. 
O r, here, a sim ulation on the com puter. T h e  definition 
o f the agent \actant\ is re lative to the scence in w hich he 
acts; it can be transform ed in the course o f the narrative, 
and abandoned to the form o f d ifferent a ctors.

1 4 .  T h is explains a contrast w ith regard to which 
Stephen J .  Gould has often expressed his surprise and 
d isappointm ent: the same interlocutors who would never 
th ink o f doubting the heliocen tric  theory o r the existence 
of atoms often consider the set o f reconstitu tions o f the 
h isto ry of liv in g  beings com ing from paleontology' to be 
irrem ed iab ly speculative.

1 5 .  In w hich one knows, m oreover, the am bigu ity of 
the term . T h a t a team  o f terra in  seeks the m eans to 
am eliorate the productiv ity of a workshop, and almost 
every experim ental means w ill succeed (transito rily ): the 
in terest the workshop’s m em bers have for the in terest of 
w hich they are the object is m ore determ in ing than the 
d ifferent factors o f their “q ua lity  o f life .”

1 6 . See t  ,eon C hertok  and Isabelle S tengers, A C ritiqu e 
o f  P sych oana ly tic R eason: H ypnosis a s a  S c ien t i f i c  P rob lem  
f r o m  L avo is ier  to L acan , trans. M artha N oel Evans 
(Stanford, C alif.: Stanford U n iversity Press, 1992), and 
Isabelle Stengers, La Volonte d e  f a i r e  s c ien c e : A p rop o s d e  la  
p sy ch a n a ly s e  (Paris: Svnthelabo/D elagrange, 1993).

1 7 .  Felix G uattari, C haosm ose (Paris: G alilee , 1992).

1 8 .  On this subject, see the chapter “R etu rn in gs” in 
Leon C hertok, Isabelle S tengers, and D id ier G ille, 
M em o ires  d ’un  h e r e t iq u e  (Paris: La D ecouverte, 1990).

1 9 .  On this subject, see the in trinsic link  that Roy 
Bhaskar proposes to establish between social science and 
the problem atic of em ancipation, in S cien t i f i c  R ea lism  a n d  
H um an E m an cipa tion  (London: V erso, 1986).

2 0 .  T ob ie N a th an ,. . .  F ie r  d e  n ’a v o ir  n i p a ys , n i am is , 
q u e lle  so tt is e  e 'e ta it : P r in c ip es  d ’e th n op sy ch an a ly se  (Paris: La 
Pensee sauvage, 1993).

2 1 .  It is from this la tte r po in t of view  that one can no 
doubt speak, by contrast w ith traditional psychotherapeutic 
techniques, of a “nonknowledge” proper to psychoanalysis, 
haunted by the question of the arbitrariness of fiction, and 
to o ther contem porary techniques such as Ericksonian 
hypnosis, w hich have defended this arb itrariness.

9. Becomings

1 .  G illes Deleuze and Felix G uattari, W hat Is P h ilo sophy?, 
trans. H ugh Tom linson and G raham  Burchell (N ew  
York: C olum bia L^niversity Press, 1994), p. 108.

2 . Ibid., p . H O .

3 .  Ibid.

4 .  Bruno L atour, W e H ave N ev er  B een  M od em , trans. 
C atherine Porter (C am bridge: H arvard U n iversity  Press,
1 9 9 3 ) , p . 1 44 .

5 .  T h e  idea of a “corporatist” representation obviously 
has no th ing to do w ith  that of the Parliam ent of T h ings, 
because it is inscribed in a static perspective in  which 
stable and w ell-d ifferen tiated  groups represent qualified 
in terests in  a leg itim ate  m anner. T he great strength  of 
the parliam en t of “naked c itizens gathered together in 
the name of the genera l in terest” is that it is able to 
u tilize the corporatist idea as a foil. And the great interest 
of L atou r’s hybrids and G u attar i’s rh izom es, whose 
com mon princip le is the p ro liferation and the absence of 
stable iden tity , is that they allow' one to escape this trap.

6. D eleuze and G uattari, IW at I s P h ilosophy?y p. 108; 
translation m odified.

7 .  Ibid.

8 . G illes D eleuze and Felix G uattari, A T hou sand  
P la teau s: C ap ita lism  a n d  S ch iz oph r en ia , trans. Brian 
M assum i (M inneapolis: U n iversity  o f M inneso ta Press,
1 9 8 7 ) , p . 3 6 9 .

9 .  Ibid., p . 3 7 4 .

1 0 .  On this question, see Bernadette Bensaude-V incent 
and Isabelle Stengers, A H istory o f  C h em ist iy , trans. 
Deborah Van Dam (C am bridge: H arvard U niversity
Press, 1 9 9 6 ).
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1 1 .  D eleuze and G uattari, A T hou sand  P la teaus, p. 362.

1 2 .  In U in v en tio n  d es  fo r m e s  (Paris: O dile Jacob , 1993), 
A lain Boutot groups these m athem atical and 
physicom athem atic innovations (T hom ’s catastrophes, 
P rigo g in e ’s dissipative structures, M an delb ro t’s fractals, 
R uelle ’s chaos, and so on) under the rubric o f a “neo- 
A risto telian ism ,” opposed in this case to the “dom inant 
techno-science” identified by the author in the m anner of 
A lexandre Koyre and M artin  H eidegger. T h is reading, 
w hich im m ediately associates the scientific style of 
theoreticians and the philosophical style o f their 
references, nonetheless creates a false sym m etry: like 
Koyre and H eidegger, m oreover, Boutot does not take 
into account the practical d im ension (m aking history) of 
scientific activ ity. H e sees in these new  m athem atics “the 
instrum ent that is lack ing [in the sciences of nature] to 
apprehend, in its specificity, the m oving w orld of forms, 
that its com plexity renders inaccessible to o rd inary 
quantitative analysis” (p. 314). But he is silen t about a 
“sm all” d ifference. T h e  novelty o f the m athem atical 
instrum ent is c lear when it concerns forms that h itherto  
have interested no one: the fall of a leaf, the lizard on a 
w all, the outline of the coasts o f Brittany, and so on; but 
this “instrum ent” does not in  itse lf have the power to 
sustain other w ays of w orking together w ith regard to 
“form s” already invested by other practices (cf. T h o m ’s 
po lem ical re lations w ith b iologists). M oreover, the 
stagings that oppose the hubris o f yesterd ay ’s science to 
the new  appprehension, m athem atical and pacific, o f the 
w orld at our scale (which has been carefu lly  depopulated 
of those stagings, always equally  disqualified , that already 
occupy it), have no th ing pacific in them selves, but belong 
to the ord inary rhetoric o f scientific m obilization.

1 3 .  From  this po int of view, the “dem obilization” of 
science can be linked to the question of com plexity. On 
this subject, see Isabelle Stengers, “C om plexite: Effet de 
m ode ou problem e?” in D 'u n e s c ien c e  a  V autre: D es con cep ts 
n om ad es , ed. Isabelle S tengers (Paris: Seu il, 1987).

1 4 .  See Isabelle S tengers and O livier R alet, D rogu es, le  
d eft  h o llanda is  (Paris: Laborato ire D elagrange, 19 9 1), and 
Francis C aballero , ed., D ro gu es  e t  d ro its  d e  V homme (Paris: 
Laboratoire D elagrange/Sythelabo, 1992).

1 5 .  See D iana B. D utton, W orse T han  th e  D isease: P itfa lls  
o f  M ed ica l P ro g r e ss , (C am bridge: C am bridge U niversity
Press, 1988), pp. 189-92 , 319-20 .

1 6 .  Ibid., p. 320.

1 7 .  Felix G uattari, Les T rois E cologies (Paris: G alilee,
1989), p. 4 6 .1 have purposely selected here the citation 
that allows Luc Ferry, in T he Nezv E co log ica l O rd er , trans. 
C aro l V olk  (C h icago : L^niversity of C hicago Press,
1995), p. 113, to accuse G uattari of underm in ing the 
“values o f the res  p u b lica .”

1 8 .  In W e H ave N ev er  B een  M o d em , B runo Latour 
announces the possib ility o f th inking the one w ithout 
fo rgetting the other from the concept o f “transcendence 
that lacks a con trary”: “T he world of m ean ing and the 
world o f being are one and the same w orld, that of 
translation , substitution, delegation , passing” (p. 129). 
G ilbert Sim ondon’s work creates an analogous 
perspective from the concept o f transduction, on the 
condition that the task o f the “philosopher-technologist” 
he fondly appeals to is not (as G ilbert H otois believes in 
his useful presentation , S im ondon  e t  la  p h ilo sop h ic d e  la
“cu ltu r e  t e c h n iq u e” [Brussels: De Boeck-U niversite, 1993]) 
a sim ple affair of “tho ugh t” iden tify ing the dissociations 
that are due to the sole insufficiency of trad itional 
culture, but the “transductive transduction” o f an 
effective, aesthetic , eth ical, and po litical m utation, which 
refers to the challenge o f the “Parliam ent o f T h in g s .” As 
for m yself, I w ill explain th is perspective one day in  term s 
derived from the ph ilosophy of Alfred N orth W hitehead .

1 9 .  L atour, W e H ave N ev e r  B een  M od ern , p. 97.

2 0 .  O r rather, according to Latour, the art o f a 
resistance that cannot pride itse lf on having no 
transcendence, since transcendence is w ithout a contrary.
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