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• CHAPTER 10 -

The Image of Thought and the Sciences of the
Brain after What Is Philosophy?

Arkady Plotnitsky

The parts of the walls that were covered by paintings of his, all

homogenous with one another, were like the luminous images of a

magic lantern which in this instance was the brain of the artist.

—Marcel Proust, The Remembrance of Things Past

"Casting Planes over Chaos": Philosophy,
Science, Art, and the Nature of Thought

In their What Is Philosophy? Deleuze and Guattari define thought as a con-
frontation with chaos. It is their concept and part of their image of thought—
"the image of thought that thought gives itself of what it means to think."'
The architecture of this concept and the lineaments of this image are multi-
faceted and complex. My aim here is to explore those facets of this concept
and image that relate to the sciences of the brain—neurology, physiology,
psychology, and others. I shall focus primarily on neuroscience, following
Deleuze and Guattari's argument in their conclusion to What Is Philosophy?
("From Chaos to the Brain"), which extends their concept of thought to a
correlative philosophical concept of the brain, in their sense of "philosophical
concept." Aphilosophical concept in this sense is not an entity established by
a generalization from particulars or "any general or abstract idea" (11-12., 24)
but instead a complex phenomenal configuration: "there are no simple con-
cepts. Every concept has components and is defined by them. It therefore
has a combination [chijfre]. It is a multiplicity.... There is no concept with
only one component" (16). Each concept is a multicomponent conglomer-
ate of concepts (in their conventional senses), figures, metaphors, particular
elements, and so forth, which form a unity or have a more heterogeneous,
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if interactive, architecture that is not unifiable. Philosophy, as a particular
form of thought's confrontation with chaos, is defined by the invention
of new concepts, which is in turn a complex process involving such com-
ponents as the plane of immanence or consistency, conceptual personae,
and so forth. Each such concept is also seen in terms of naming and pos-
ing a problem, one of the hallmarks of Deleuze's philosophy, which, from
Difference and Repetition to What Is Philosophy? defines philosophical think-
ing as thinking by posing problems. While this aspect of thinking equally
pertains to science (including mathematics), the confrontation between
the scientific, rather than philosophical, thought and chaos, is, according to
Deleuze and Guattari, defined by the invention of functions and frames of
reference, rather than the invention of concepts (117-18). How we pursue
science, however, often depends on concepts and images (philosophical,
artistic, or other) related to scientific ones that we possess or form—in
the case of neuroscience, those of thought itself. The reverse is, of course,
equally true because scientific ideas enter and shape the architecture of our
philosophical concepts. This essay takes advantage of this reciprocity in the
case of Deleuze and Guattari's philosophical thinking and neuroscience.
Their concept and image of thought and the corresponding concept of the
brain are shaped by neuroscience or biology in general (and other fields of
mathematics and science); on the other hand, this concept and image of
thought, or the brain, suggest new trajectories, "lines of flight," for scientific
thinking about the brain.

The concept of thought as a confrontation with chaos also requires
a concept of chaos, even if only as that of the impossibility of forming
such an image or concept, as found, for example, in Martin Heidegger or
Jacques Derrida. Although potentially relevant to Deleuze and Guattari's
argument, this is not their primary understanding of chaos, which they
approach by means of a particular and, especially in philosophy, unusual
concept and image.1 According to them, "Chaos is defined not so much
by its disorder as by the infinite speed with which every form taking shape
in it vanishes. It is a void that is not a nothingness but a virtual, containing
all possible particles and drawing out all possible forms, which spring up
only to disappear immediately, without consistency or reference, with-
out consequence" (118). This concept of chaos, chaos as the virtual, indeed
appears to be essential to our understanding of thought and, hence,
philosophy, art, and science. I would argue, however, that thought also
confronts other forms of chaos, which require corresponding concepts
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of chaos, two such concepts in particular. Both are at least implicit in
Deleuze and Guattari's argument, and in any event, adding them allows
one to retain and would amplify their argument concerning the nature of
thought. The first concept is that of chaos as chance or disorder, disorder
defined by chance, or chance by disorder. Deleuze and Guattari's defini-
tion of chaos, just cited, invokes this concept and suggests or implies that,
while chaos is "defined not so much by its disorder" (vis-a-vis a void that
is a virtual), it might still be defined, at least to some degree, by disor-
der and, accordingly, chance. The second concept is that of chaos as the
incomprehensible, mentioned above, which can be traced to the ancient
Greek idea of chaos as areton or alogon—that which is beyond all com-
prehension. This "concept" disables any possibility of forming a concept
or image of chaos, ultimately even as something unimaginable or uncon-
ceptualizable, apart from certain traces left by chaos in this sense upon
the (phenomenal) world we experience.3

Deleuze and Guattari see chaos as a grand enemy but also as the great-
est friend of thought and its best ally in its yet greater struggle, that against
opinion, doxa, always an enemy only, "like a sort of 'umbrella' that pro-
tects us from chaos" (202). As they say, "the struggle against chaos does not
take place without an affinity with the enemy, because another struggle
develops and takes on more importance—the struggle against opinion,
which claims to protect us from chaos itself.... [T]he struggle with chaos
is only the instrument in a more profound struggle against opinion, for the
misfortune of people comes from opinion.... And what would thinking
be if it did not confront chaos?" (203, 208). Philosophy, art, and science
are the primary means of this confrontation between thought and chaos,
the confrontation through which thought keeps an affinity with chaos
and, together with chaos, wages a war against opinion: "But art, science,
and philosophy require more [than opinion]: they cast planes over chaos.
These three disciplines are not like religions that invoke dynasties of gods,
or the epiphany of a single god, in order to paint the firmament on the
umbrella, like the figures of an Urdoxa from which opinions stem. Philo-
sophy, science, and art want us to tear open the firmament and plunge into

chaos" (2O2.).4
As indicated above, this confrontation between thought and chaos

takes a specific form in each of these endeavors: a creation of concepts
and planes of consistency or/as immanence in philosophy; a creation of
sensations or affects and planes of composition in art; and a creation of
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functions and planes of reference or coordination in science. The specific-
ity of the workings of thought in philosophy, art, and science makes them
different from each other, and part of the book's project is to develop an
understanding of this specificity, most especially in the case of philosophy.
And yet, the interrelationships among philosophy, art, and science appear
to be equally significant for Deleuze and Guattari, and this significance
compels them to develop a more complex—heterogeneous, yet interac-
tive—landscape and history of thought in relation to which each of these
fields is positioned.

As it introduces a new concept of the brain, the book's conclusion,
"From Chaos to the Brain," also invokes "interferences" between philo-
sophy, art, and science. These interferences make it no longer possible
for a given field to maintain its identity as defined by its particular
mode of confronting chaos, and make thought enter more complex
forms of this confrontation, for example, by shifting it to other modes
of thought: philosophy to science, art to philosophy, science to art, and
so forth. There are, moreover, interferences that "cannot be localized"
or absorbed by a given field "because [at a point of such an interfer-
ence] each distinct discipline is, in its own way, in relation with a nega-
tive"; it says "a No" to itself, but without switching to another field and
•ts alternative mode of confronting chaos (217-18). As a result, even
:hough thought at such points still confronts chaos, this confrontation
s no longer enacted by means of art, science, or philosophy, or interac-
ions between or among them. Thought loses the cohesion governed by
he "laws" of art, science, or philosophy, or of their (localizable) inter-
erences: the law of affects and planes of composition in art; the law of
unctions and planes of reference or coordination in science; and the
aw of concepts and planes of consistency in philosophy. At the same
ime, however, the emergence of nonlocalizable interferences and their
elationships to the brain ("cerebral plane") lead Deleuze and Guattari
o an intimation of a different future of thought, still as a confrontation
rith chaos, but perhaps no longer linked to art, science, and philosophy,
nd of a different type of people. As they say, "In this submersion [of
hought into chaos at an interference point] ... there is extracted from
hie chaos the shadow of the 'people to come'. . . mass-people, world-
eople, brain-people, chaos-people" (218). Indeed, as will be seen, this
fpe of thought may be seen as more primordial (in a logical rather than
ntological sense), and it has been Deleuze and Guattari's concern all
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along, reflected in their concepts of schizophrenic, nomadic, minor, and
related forms of thought.

"The Magic Lantern": Thought-Brain

An unexpected and intriguing part of the book's conclusion is a new
conception of the brain, which mediates the appearance of the "shadow of
people to come" and which appears in an almost sudden shift in Deleuze
and Guattari's argument from thought to the brain. "The brain," they say,
"is the junction—and not the unity—of the three planes" through which
art, science, and philosophy, each in its own way, cut through chaos and
thus help us to counteract the forces of opinion (208). This is an extraor-
dinary conjecture, most especially because it relates art, science, and phi-
losophy to certain specific (although, as yet, not biologically specified)
forms of neural functioning of the brain itself. In other words, art, science,
and philosophy or, at least, something that neurologically defines each as a
particular form of the confrontation between thought and chaos, are now
seen as more primordial forms of thinking (as more immediately linked
to the brain's neural functioning) rather than more mediated products of
thought. Opinion, too, or what defines it neurologically, appears to be an
equally primordial form of this confrontation, which, however, "blocks"
chaos altogether through relatively simple forms of order, rather than
continuing to maintain a relation to chaos in the way (real) thought does.
The cave paintings may be seen as already manifesting these workings of
thought in its confrontation with chaos (at least, artistic thought, but quite
possibly also proto-philosophical and even proto-scientific thought) and
its struggle, together with chaos, against then prevailing "cave" opinion, as
was indeed demonstrated by George Bataille s analysis of the cave paintings
as "the birth of art."5 Could they be seen as more primordially manifesting
these (primordial) workings of thought or the brain than our art, science,
and philosophy do? It would be more accurate to see them as manifesting
the same capacities of thought and the brain, given that the correspond-
ing functioning of thought and the brain have to be socially mediated to
become art, science, or philosophy qua art, science, and philosophy. They,
or opinion, can only be defined as such as cultural practices, even if they
arise from particular neurological capacities, linked to affects and planes of
composition in art, functions and planes of reference or coordination in sci-
ence, and concepts and planes of consistency in philosophy. Some cultural
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luminous images of a magic lantern which in this instance was the brain of
the artist."7 Now, "what are the characteristics of this brain, which is no lon-
ger defined by connections and secondary integrations [of the current theo-
ries of the brain] ?" According to Deleuze and Guattari:

It is not a brain behind the brain but, first of all, a state of survey
without distance, as ground level, a self-survey that no chasm,
fold, or hiatus escapes. It is a primary, "true form," as Ruyer
defined it: neither a Gestalt nor a perceived form but form in
itself that does not refer to any external point of view, anymore
than retina or striated area of the cortex refers to another retina
or cortical area: it is an absolute consistent form that surveys itself
independently of any supplementary dimension, which does not
appeal therefore to any transcendence, which has only a single
side whatever the number of its dimensions, which remains
copresent to all its determination without proximity or distance,
traverses them at infinite speed, without limit speed, and which
makes of them so many inseparable variations on which it confers
an equipotentiality without confusion The brain is the mind
itself. (210-11)

The brain is the only "mind," insofar as we understand by "mind"
that which is responsible for thought and the very possibility of thought
as a confrontation with chaos. It is difficult to assess this extraordinary
program (only sketched in very broad strokes by Deleuze and Guattati)
as concerns its significance or feasibility for the future of the sciences
of the brain. It is also hard to predict what role this type of image of
thought as confrontation of chaos, as manifest in art, philosophy, and
science, or in their interferences taking us beyond them, and the corre-
sponding view of the brains functioning will play in the development of
these sciences. Deleuze and Guattari offer a philosophical concept and
a philosophical image of thought and the brain, or a set of such con-
cepts and images, which, a brilliant intuitive guess as it may be, may or
may not play such a role. In addition, What Is Philosophy? published in
1991, reflects the state of neuroscience two decades ago. These decades
have redefined the future of neuroscience, and continue to do so, virtu-
ally daily, as I am witnessing while writing this essay, for example, in a
recent article by Tianming Yang and Mihael N. Shadlen, "Probabilistic

Reasoning by Neurons," which reports the discovery of this reasoning
in primates.8

I would argue, however, that Deleuze and Guattari's argument
remains relevant. Indeed these new developments suggest that it has
become more inviting to consider, for example, when thinking of'proba-
bilistic reasoning by neurons," also a remarkable phrase and concept by
virtue of locating reasoning in neurons. This view is close to Deleuze and
Guattari's concept of the brain by virtue of the manifest presence of a
confrontation with chaos (here chaos as chance) in this reasoning. I shall
return to this particular aspect of the brain's functioning below. As I said,
how we pursue sciences of the brain depends on the concept and image
of thought we form, which can come either from science itself or from
elsewhere. Deleuze and Guattari's image of thought is clearly shaped by
modern biology, even if mostly by earlier ideas, such as von UexkiihFs9

conception of nature, also significant for those current neurological
theories that I relate here to Deleuze and Guattari's work.10 In particu-
lar, Deleuze and Guattari use this conception to support their insight
that art may be something that begins with the animal, by carving out a
territory and constructing the house, creating a habitat (Umwelt). These
processes are always more than spatiotemporal. They are also qualita-
tive or compositional, enabling the construction of a plane of composi-
tion, which is art's way of confronting chaos. "The spider web contains
'a very subtle portrait of the fly,' which serves as its counterpoint" (185).
This argument connects the argument of What Is Philosophy? to the key
aspects and concepts of Deleuze and Guattari's thought developed in
their previous work. Indeed, the argument itself is already suggested
in A Thousand Plateaus, where von Uexkiihl's ideas are invoked and the
same examples, such as that of the "art" of the Scenopoetes dentirostris,
are used.11 Associating the nonhuman animal behavior or experiences of
the world just described with art is, as I said, a complex question. On
the other hand, the relationships between the animal's (human or not)
neurological activity and territorializations, reterritorializations, and
deterritorializations, in short with a certain ontology that also involves
a confrontation with chaos, may prove to be important for neurological
sciences. I shall now discuss certain contemporary neurological theo-
ries, those advanced by Rodolfo Llinas and by Alain Berthoz, which
appear to me to exhibit significant affinities with Deleuze and Guattari's
argument concerning thought and the brain in What Is Philosophy? and
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with their related ideas, in particular, the ontology of thought developed
in Anti-Oedipus and A Thousand Plateaus.

"Lines of Flight": The Brain, Movement, and
the Ontology of Thought

Llinas and Berthoz have developed powerful arguments for the signifi-
cance of physical movement in our understanding of the brain's function-
ing, which they indeed see as grounded in movement and, hence, action.11

According to Llinas: "a nervous system is only necessary for multicellu-
lar creatures (not cell colonies) that can orchestrate and express active
movement—a biological property known as 'motricity.'"131 would argue
that Llinas's and Berthoz's theories can be linked to Deleuze and Guat-
tari's ontology of thought and, correlatively, to their concept of thought-
brain, grounded in the confrontation between it and chaos, as considered
here. I shall mostly follow Berthoz's work, which appears to me closer to
Deleuze and Guattaris, even though some of Llinas's ideas from the late
19705 on spatio-temporal representation created in the brain are especially
relevant to Deleuze and Guattari s ontology of thought that I shall discuss
later. Also, Llinas builds his theory in terms of thinking (as "internalized
movement" [ix]), which links this theory more immediately to Deleuze
and Guattaris argument, while most of Berthoz's theory deals primar-
ily with perception. As will be immediately apparent, however, thinking
is equally at stake in his theory, and, according to Berthoz, perception is
already thought and indeed thought as a confrontation with chaos.

Berthoz argues that, by focusing primarily on the connectivities within
the brain, current neurobiological and neurophysiological theories by
and large fail to take into account the motion- and environment-oriented
workings of the brain, which he sees as primary and as fundamental to the
brain's development, functioning, and evolutionary emergence. Accord-
ingly, Berthoz aims, first, at developing a more rigorous understanding of
how nervous systems and the brain explore the world, and how animals
move. He grounds his project in the argument that perception is not only
and not so much an interpretation of sensory messages but is also an inter-
nal simulation of action and specifically motion. "Perception is simulated
action," he says.'4 This view not only implies that perception and motion
are irreducibly interconnected, but also that the former defines the lat-
ter because of the definitional "motricity" of the creatures endowed with

nervous systems. One might say that our perception and thought (per-
ception is, again, always thought) are defined by "lines of light," traversing
and interacting with chaos. It may well be that the "line" (and specifically
straight line) as movement precedes our perception and (this comes first)
simulation and, it follows, visual construction of all spatiality, includ-
ing that of, or related to, (the image of) line itself.'5 Created, traced, and
imaged by our movement, the line becomes a "movement-image" that,
although perhaps not quite a priori in Kant's sense (only movement itself
may be), is prior to and defines our image of space. This precedence is
imaged by the early history of cinema, as movement-image (kinematic
image), as considered by Deleuze in Cinema i: The Movement-Image,
via Bergson, to whom, as will be seen, Berthoz appeals as well because
Bergson, too, thinks that "perception springs from . . . a sort of question
addressed to motor activity."'6 A similar argument may be made about
motion and temporality, as considered (in the context of post-World War
II cinema) by Deleuze in Cinema 2: The Time-Image, which takes Kant on
time as its philosophical point of departure. Berthoz also invokes Husserl,
inevitably (given the "protention" aspect of Husserl's phenomenology of
time) although sporadically, and Merleau-Ponty throughout the book,
beginning with the introduction of his main thesis, just cited, "perception
is simulated action." Berthoz links this view to Merleau-Ponty s insight that
"vision is the brain's way of touching ['vision is palpation by gaze']."17 We
construct space and spatiality, or time and temporality, or everything that
we construct or dream (including literally), beginning with our (brains')
image of movement, because we move.

In expressing his preference for "simulation" vs. "representation," Berthoz
qualifies that for him "the brain is a simulator in the sense of flight simulator
and not in the sense of computer simulation" (which Berthoz appears to see
as more representational, although one might contest this point).18 "Flight
simulator" is not merely a useful metaphor, for, especially in the context of
Berthoz's argument as a whole, it also names a concept, rooted in the idea
of motion, "lines of flight." It is also a philosophical concept in Deleuze and
Guattaris sense, albeit also transformed by Berthoz into a scientific frame-
work of functions, frames of references, and so forth. As he says: "Simula-
tion means the whole of an action being orchestrated in the brain by internal
models of physical reality that are not mathematical operators but real neu-
rons whose properties of form, resistance, oscillation, and amplification are
part of the physical world, in tune with the external world" (18).
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Berthoz uses this idea to argue that "internalization of the properties
of the physical world constrains perception, that we perceive the exter-
nal world through the laws of the physical world [the laws of classical
mechanics] integrated within the functioning of neural networks" (175).
Even our most basic perceptions are products of complex strategies and
calculations that our nervous system must perform to negotiate these
constraints and to take its chances in the world. It is worth considering
Berthoz's elaboration leading to the fundamental conclusion just cited,
which proceeds via von Uexkuhl and his "concept of Umwelt, or envi-
ronment," and Merleau-Ponty s commentary on this concept: "for von
Uexkuhl, Umwelt signals the difference between the world as such (Welt)
and the world as the realm in which this or that living thing exists. It is a
transitional reality between the world as it exists for an absolute observer
and a purely subjective domain."19 It would be better to say "the world as it
would exist for an absolute observer," if such an observer existed, and, as I
explain later, still further qualifications are necessary. Berthoz comments
on von Uexkuhl as follows:

The sea urchin is an example of an animal that is no more than
reflexes and a repertoire of independent synergies; the sea urchin,
says von Uexkuhl, is a "republic of reflexes" that exists in an Umwelt
that represents things that are often dangerous but to which it is
so well adapted that it truly lives as if there were only one world.
Its nervous system contains no image of openness. On the other
hand, for higher animals, Umwelt is not closure but openness. The
world is possessed by the animal. The external world is distilled by
the animal which, differentiating sensory data, is able to respond to
them with fine motor action; and these differentiated actions are
possible only because the nervous system is equipped like a replica
of the external world (Gegenwelt), like a copy. It is a mirror of the
world (Weltspiegel). The Gegenwelt is itself divided into Merkwelt,
which depends on how the sensory organs are arranged, the world
of perception, and the Wirkwelt, which is the world of action.
Today it is clear the sea urchin is more than a republic of reflexes,
but von Uexkuhl's ideas have the benefit of setting the debate.20

As indicated previously, the epistemology of the situation appears to
be more complex and less mirror-like or realist as concerns the world.

In particular, one can see the Welt as the material world, or more accu-
rately, some of its parts, that could be experienced by living creatures as
an Umwelt in each case (this Umwelt can, of course, include other living
creatures, each of which has an Umwelt). The Umwelt, thus, may be seen
as related to the part of the world with which a particular animal interacts
and as the image of this part such a creature constructs in order to act suc-
cessfully in the world (the Umwelt or the Welt because at least humans can
construct the image or unimage of both). It may not be possible to see this
image as a mirror of the world (Weltspiegel), invoked by von Uexkuhl, or
even an image of the world (Welt or Umwelt). By analogy with Deleuze's
"movement-image" and "time-image," one might better speak of a world-
image or image-world. It may indeed not be possible to use any concept
of "world" that we can form, for example as a (single) whole of which
only a part can be perceived or engaged with. The "world" may be and
appears to be ultimately quite different from whatever image of it we as
living creatures, humans or other, can form, including even as the Kantian
alterity of things in themselves, the point stressed by Nietzsche from his
early work on, including on biological and even neurological grounds. On
the other hand, this view is Kantian, as opposed to a Lockean view, inso-
far as it implies that, even in perception, our brain mediates and constructs
the (phenomenal) world rather than immediately perceives it in a mirror-
like fashion. Kant was also aware of the role of the biological machinery
involved, especially, given the contemporary developments in biological
sciences, by the time of The Critique of Judgment. Our interaction with
the world also involves a confrontation with the unknowable and even
ultimately unthinkable, with chaos as the incomprehensible. Our world-
images or image-worlds work and help our actions even under these epis-
temological conditions, which, however, also complicate our thinking by
making us face chance and use probabilistic predictions.

Berthoz indeed links the brain's functioning to prediction. So does,
even more centrally but, again, from the same starting point of "thinking
as internalized movement," Llinas, according to whom "prediction is the
ultimate function of the brain" and the self itself is "the centralization of
prediction."" Berthoz speaks of "a memory for predicting," again taking
one of Merleau-Ponty's insights: "the movement as it is perceived... pro-
ceeds from its point of arrival to its point of departure."22 In other words,
our movements, as they are perceived, proceed from our estimation of
what will happen, which is inevitably probabilistic (although sometimes
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close to being certain) to the beginning of our movement or other action.
Berthoz then writes:

Perception is essentially multisensory: it uses multiple, labile
frames of reference adapted to the task at hand. It is predictive;
receptors detect derivatives, and the brain contains a library of
prototype shapes effaces, objects, and perhaps movements and
synergies. Nature has devised simplifying laws among the geometric,
kinematic, and dynamic properties of natural movements. But the
predictive nature of perception is also—perhaps especially—due to
memory. For memory is used primarily to predict the consequences
of future action by recalling those of past action. (115)

Berthoz discussed, first, how this thesis may be justified by the work-
ings of various types of spatial memory, beginning, via Darwin's remark-
able insights, with "navigational memory" (117-20). He then considers the
anticipatory and predictive nature of perception, thinking, and knowledge,
or action in other key neurological phenomena, such as natural movement,
or strategies of capture or other goal-oriented action (such as "the art of
braking")- Although these are not Berthozs primary terms in the book
(chance is only invoked briefly as a disruption of the "game of regularity"
[255]), or those of Llinas, the argument for the essentially predictive nature
of perception or thinking gives chance and probability central roles in our
thinking and makes it a confrontation with chaos as chance.13 "Ours" here
may need to be extended well beyond the human. To cite Yang and Sha-
dlen: "Our brains allow us to reason about alternatives and to make choices
that are likely to pay off. Often there is no correct answer, but instead one
that is favored simply because it is more likely to lead to rewards [We]
show that rhesus monkeys can also achieve such reasoning. We have trained
two monkeys to choose between a pair of coloured targets after viewing
four shapes, shown sequentially, that governed the probability that one of
the targets would furnish a reward."14 Of particular significance here are
the neural correlates of this reasoning, in humans and primates alike: the
"probabilistic reasoning by neurons" in question was discovered by track-
ing sixty-four individual neurons of the monkeys.

This evidence further supports the argument that taking chances and
betting on outcomes, and hence interacting with chaos as chance, is some-
thing that our brain does all the time but that our culture is reluctant to

accept at least at the ultimate level.25 We continue to seek causality behind
chance, be it in our brain or mind, nature (dead or alive) or spirit, or God,
who does not play dice, as Einstein (thinking of nature) believed or hoped
to be the case, although, as one of the founders of quantum theory, he
should have known better. In the present view, however, our interaction
with and success (individual or collective, including evolutionary) in the
world is defined by taking chances, one after another, from one point of a
rhizome-like network of events to another. By the same token, our move-
ment in the world is defined by and defines these rhizomes of possibilities,
sometimes by using illusions or even hallucinations, to create lines of flight,
even though the world, including through movements and actions of our
fellow animals (human or other), may channel our rhizomes in particu-
lar ways. Indeed, illusions and hallucinations may be all that we may have
about the world. Some of these illusions and hallucinations may, however,
also lead to material or mental obstacles to others, and thus (along with
material obstacles) constrain our motions and actions.

Berthoz regards illusions as solutions and not as errors, taking a cue
from Bergson's view, mentioned above, advanced against "the mistake
of those who maintain that perception springs from what is properly
called the sensory vibration, and not from a sort of question addressed to
motor activity" (242).1<s Berthoz contends that "perceptual illusions are
solutions devised by the brain to deal with the sensory messages that are
ambiguous, or that contradict either each other or the internal assump-
tions that the brain makes about the external world" and suggests that
"illusion is not an error or a bad solution, but rather the best possible
hypothesis" (242). Much of the information we have about the world is
in fact illusory or, as I shall explain presently, even hallucinatory, rather
than real or mirror-like, thus reflecting the presence of chaos behind it
(as a virtual field of quickly arising and disappearing forms, and as the
incomprehensible), and thus making illusions into thoughts confront-
ing chaos. Berthoz argues, following I. Krechevsky's view of the rats'
perception (thinking?), that "'hypothesis' is a situation in which the
animal exhibits multifaceted behavior: it is systematic, goal-oriented, to
a degree abstract, and not entirely dependent on the immediate environ-
ment, either to be undertaken or to be carried out. Finally, [according to
Krechevsky]: 'A hypothesis is a person's interpretation of data and not
a phenomenon that is derived from the data themselves.' Hypothesis is
thus inference, to use Helmholtz's terminology" (243).
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Now, Berthoz does differentiate illusions from hallucinations: "Illusion
is a solution to an incongruity, to the loss of perceptual coherence
[induced primarily, but not only, from the outside]. Hallucination, which
is a creation of the brain [itself], is a different story entirely. Hallucination is
not the result of sensations that the brain fails to integrate into a coherent
perception but of the sudden combination of endogenous memories of
perception. In some sense, hallucination is a waking dream, the autono-
mous functioning of internal circuits that normally work to simulate the
consequences of action" (253). As, however, the last sentence suggests,
while different from illusion, hallucination is actually not an entirely differ-
ent story. Both illusions and hallucinations are part of the same story of
perception or thought and movement or action told by Berthoz. Indeed
hallucinations or, analogously, dreams may be more crucial to it than illu-
sions and perhaps make the latter possible, thus providing a fitting finale
to Berthoz's main argument in the book. He adds a brief invective against
"architects," who "have forgotten the pleasure of movement" (255-60)
and the conclusion, summarizing the book. First of all, both illusions and
hallucinations are hypotheses because in the case of hallucinations, too,
"somewhere in the brain a purely internal activation initiates perceptual
hypotheses." Berthoz appeals to an interesting parallel with the painter of
Lascaux, which comes, again, courtesy of Merleau-Ponty, invoked on both
subjects, Lascaux paintings and perception as a simulation of action as
against representation (136). Berthoz writes:

Like the painter of Lascaux for whom shadows suggested the
images of the animals he hunted and that he projected onto
the cave walls, here a pathological internal activity triggers the
hallucination. Hallucinations are such that they are projected onto
the world, exemplifying a fundamental property of the brain. Whereas
illusion provides the solution to a conflict, hallucination constitutes
clear evidence for the central theme of this book: the anticipatory,
protective function of the brain imposes its assumptions and memories
on the world, and it reconstructs movement based on the slightest hint
of change. (253; emphasis added)

This is a crucial point. Hallucinations manifest the most fundamental
capacity of the brain and its sense of movement, including in its anticipa-
tory (and hence also chance-taking, probabilistic) capacity, and illusion

would itself appear derivative of this capacity, when it is deployed in
response to an incongruity. This view may be seen as parallel or even
correlative to Deleuze and Guattari's "schizophrenic" ontology of thought,
productive of hallucinations or illusions and their lines of flights—in the
cognitive or thought-ontological sense, rather in a psycho-pathological
sense, which, however, is also a manifestation of this ontology, even if a
pathological one (not always an easy or unequivocal determination). As
I shall suggest below, this more primordial hallucinatory capacity may
also be responsible for illusions in the world and our illusion o/the world.
These illusions are our response to the overall incongruence, chaos (as the
virtual, as chance and disorder, and as the incomprehensible) of the world
that we had to confront in our motion and action already long before we
became humans.

From this perspective, the parallel with the painter of Lascaux acquires
a greater significance, along the lines of Deleuze and Guattari's view of
art in What Is Philosophy? Each plane of composition in art is defined
"as an image of a Universe (phenomenon)"—a cosmos or, to use Joyces
famous coinage, chaosmos, or a constellational assemblage of "affects
and percepts"—appearing in the field of thought, in which thought of art
intersects with the chaos of forms that are born and disappear with an infi-
nite speed.17 Thus, there are the universes, "vast planes of compositions"
(188), and "composition is the sole definition of art" (191): "Rembrandt-
universe [and] Debussy-universe" (177); Monet's "cosmos of roses" (180);
the Universes of Klee (184-85), and so forth, from the chaosmoses of
cave painters to the art and the beyond-art of "the people to come." It is
crucial, however, especially in the present context, that such an image is
not a representation of any real world, "since no art and no sensation have
ever been representational" (193). Instead, it is a hallucination and a simu-
lated action, still in part responding, just as those of cave paintings did, to
the incongruous chaos of the world by creating a cosmos or chaosmos,
an image of the world—first hallucinatory and then illusionary, although
this sequence can be reversed. In this sense, especially if everything begins
with movement, art may indeed begin with an animal, and the moving
animals of Lascaux may also be allegories of perception as simulated
movement. According to Berthoz, building, again, upon Merleau-Ponty:
"Perception is not representation: it is [hallucinatory?] simulated action,
projected onto the world. Painting is not a set of visual stimuli, but a per-
ceptual action of the painter who has translated, through his gesture in a
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limited medium, a code that evokes the scene he perceives, not the scene
represented" (136). In Deleuze and Guattari's view of art, this action in
turn leads to a hallucinatory creation, a "sublime error," of a composition,
cosmos or chaosmos, which embodies not representation but what they
call percepts and affects, which enable subsequent perceptions or feelings
(by which we respond to the work) but are not reducible to them. This
"hallucinatory" projection may also be seen in terms of a cinema-like
projection of the movement-image on a cave wall, thus also allowing one
to speak of our brain as a cinema-brain.

"Dreaming," Berthoz adds, also provides the "essential evidence" of
this primordial hallucinatory capacity and activity of the brain (253). This
capacity also enables our waking life, although, as it constrains our move-
ment and action, this life of course shapes our hallucinations, forcing us to
have illusions to avoid life's incongruities. This argumentation bears cru-
cially on the relationships between the Freudian or Lacanian "interpreta-
tion of dreams" and theory of desire (as reflecting an Oedipal illusion) and
Deleuze and Guattari's schizophrenic, hallucinatory ontology of desire. I
stress "relationships" because it is far from clear how avoidable our Oedi-
pal illusion (s) are, even if it may be desirable to live with schizophrenic
hallucinations (again, in the thought-ontological sense of Deleuze and
Guattari) and alternative illusions they help us to create. In any event, it is
remarkable to realize that, while we may move best, most freely and with
greatest (infinite?) speed in our dreams, we also dream because we move.

The essentially illusory and hallucinatory nature of our thinking (again,
in this general sense rather than referring to medically pathological phe-
nomena) gives a greater, and more Deleuzean, complexity to Berthoz's
argument concerning the brain and motion. Berthoz, we recall, takes as his
point of departure a view that every moving body must follow the laws of
classical mechanics, which compels the brain to invent strategies to make
calculations, and, hence, to internalize the basic laws of Euclidean geom-
etry and kinematics. It is true that the animals' movement in the world and
the worlds themselves that they, including us, confront and construct are
all largely defined and constrained by geometry and classical physics. Such
is the case, even though the macro-world in which we exist and of which,
having emerged during the long history of dead and then living matter,
our bodies (including our brains) are part, is made of atoms. Hence, the
ultimate constitution of this world is defined by the laws of quantum phys-
ics. Quantum physics was, of course, also developed by us, along with the

understanding of this ultimate constitution as quantum or, as it appears,
the ultimate impossibility of understanding of this constitution (chaos as
the incomprehensible, as well as chaos as chance because quantum phe-
nomena and correspondingly quantum theory are irreducibly statistical).
It is, however, this constitution that ultimately enables our perception and
interaction with the world, described by the law of classical physics and
simulated as such by our neural machinery. Indeed, one might argue, as
Niels Bohr and Werner Heisenberg did, that the whole conceptual struc-
ture of, first, Euclidean geometry and then of classical physics, and our
corresponding physical-mathematical image of the world, may be seen as
arising, via suitable mathematical refinement, from the phenomenal image
of the world. This image is created by the brain, as an organ developed in
organisms capable of motion, and by the brain's capacities of remembering
or, importantly, forgetting the past and predicting the future. One might
note that motion is a defining concept of classical physics (in quantum
physics, the application of this concept involves significant complexities
and may not be possible); and in this sense, classical physics naturally rep-
resents our sense of the world, as defined by our sense of movement.28 In
other words, very late in this history our thinking, as a confrontation with
the world and its chaosmos, also led to the creation of geometry and clas-
sical physics, in this case by slowing the chaos down by means of frames of
reference, freeze-frames, and a set of functions to go with it, as considered
in What Is Philosophy? (117-34). This process itself, however, and other
forms of confrontation with chaos, such as by way of proto-art (creating
planes of composition and affects or percepts) or proto-philosophy (creat-
ing planes of immanence and concepts), are found much earlier.

One might, accordingly, suggest that what, at least, the human brain,
as the product of the evolution of moving animals and their brains, cre-
ates more primordially is not a phenomenal world and ontology described
by Euclidean geometry and classical physics. Instead, through its multi-
faceted—art-like, science-like, philosophy-like—interaction with chaos,
our brain creates, first, a Deleuzean phenomenal world and (phenomenal)
ontology, the world of schizophrenic or rhizomatic possible movements,
lines of flight, territorializations and deterritorializations, and so forth.19

These movements may or may not be actualized or even virtualized (in
Deleuze and Guattari's sense), but even when they are, they retain their
hallucinatory character. This phenomenal world is, as I have stressed, not
a mirror or even an image of the "world" as it actually exists, but rather
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n image-world or world-image, with the world itself and its existence
eyond our image or concept (even beyond that of Kant's "thing in
:self"). This ontology is largely unconscious and largely illusory, and it
; generally richer or more complex or stranger than the world we con-
ciously perceive as the physical world, which does not prevent its partial
oming into consciousness or its interaction with the material world or
reality," or the construction of its (conscious) images. It is the ontology of
lesiring machines in motion and in continuous confrontations with chaos
i the world as what Deleuze and Guattari see as "a body without organs."
Ihe latter, in turn, provides both energy resources for our life and forces
if resistance to our desires and actions, from basic forms of the reality
irinciple, beginning with gravity as a force governing our motion and
haping the memory of neurons (responsible for the pleasure and fear of
cceleration, vertigo) to the emergence of Oedipal desiring machines.30 In
um, our biological constitution appears to be especially suited for creat-
ng this world-image or image-world and succeeds in the world by working
vith this image and negotiating with the world through it, again, primar-
ly and inevitably by taking our chances. There is nothing else we can do,
:ven though we may believe otherwise, in part because sometimes our
;hances prove to be close to certainty, but only close, for nothing is ever
tbsolutely certain. The "people to come," invoked by Deleuze and Guattari
n closing What Is Philosophy?—mass-people, world-people, brain-people,
:haos-people (hence also chance-people)—may prove to be defined by
ufferent/orms of this interaction between the brain and the world, but it
vill be defined by them, nevertheless, and thus by the capacity of the brain
o make our thought cast planes across chaos, against the never-abating
brces of opinion.

The argument just sketched is neurological or cognitive-psychological,
rven if only hypothetically so, insofar as it aims to suggest a possible sci-
entific investigation of the brain following upon—this is the after, apres
jf my title—Deleuze and Guattari s philosophical ideas here discussed. I
:ollow not only Llinas and Berthoz, but also Freud, both the early Freud
af his Project for Scientific Psychology (the ideas of which have acquired
aew currency in contemporary neuroscience) and the Freud of Beyond the
Pleasure Principle. Freud started his scientific career by his studies of nerve
:ells in relatively simple organisms and published articles on this subject
before switching to psychotherapy, and he continued to follow the key
developments in neurobiology during his lifetime, some of which were

revolutionary. Freud knew that the psychoanalytic situation that he spent
a lifetime trying to understand is ultimately defined by our neurological
machinery and its interaction with the world, the machinery that creates
the mental "world" (hallucinatory in character, in the earlier sense) that
both enables and threatens our mental life. He thought that we are better
protected against the outside world than against the damage it is capable
of inflicting upon itself from within. As he said in Beyond the Pleasure
Principle, in part devoted to this last vulnerability: "Biology is truly a land
of unlimited possibilities. We may expect it to give us the most surpris-
ing information and we cannot guess what answers it will return in a few
dozen years to the question we have put to it. They may be of a kind which
will blow away the whole of our artificial structure of hypotheses."31 This
assessment still applies to our speculations, including the one offered here.
Given, however, the intervening developments in biology and neurosci-
ence since this statement, especially those of recent decades and the most
surprising information they gave us, Deleuze and Guattari's concept and
image of thought may put forward questions that the science of the brain
might have to confront. It is even possible that the answers will not blow
away the philosophical (a more appropriate term than "artificial") struc-
ture of this hypothesis, although one can hardly doubt that some of these

answers will be surprising.
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