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Order and the Virtual: Toward a Deleuzian Cosmology

Bill Ross

Introduction

Orderis a more or less explicittopicforany thinker who undertakes to write about nature.
Eventhose who assertthat randomness or chaos isthe most fundamental trait of nature
are obligedtoaccountfor the apparent permanence, organisation and structure we
observe around us. Nolessis true for Gilles Deleuze, who champions the power of chaos
through his work. On one reading, Deleuze’s chief impulseis to wrench loose the lynchpins
of order; to ‘affirm chaos’ and disarticulate the law of excluded middle; to refuse
jurisdiction to laws of nature and render provisionalits every constant; to banish identity
and negationalike. If we are to be left with no fixed point, we might ask, what remains of
order? This study is nevertheless an examination of that notion in Deleuze’s natural
philosophy. For me the counter-readingis much more productive and insightful. Deleuze is
rather a firm believerin order, eventhere where he affirms chaos. If we could furnish a
‘Deleuzian Question’ parexcellence,itwould be; ‘Given that there are no fixed points, how
isorder expressed in the world?’ This questionisimplicitly reprised across the entirety of
hiswork and inflected at each stage by fresh vocabulary coined totreatitanew, as though
for each new Deleuzian territory anew phrasebookis required.

| have opted to approach this question froma particular point of view, inits way a lesser
thesis. Deleuze’s philosophy of nature is a Cosmology. This framingis for multiple reasons.
In one sense itserves simplytoforeground those elementsin histext which operateon the
cosmological level. The concept of ‘Chaosmos’ isone such, asis ‘The Plane of Immanence’.
Perforce any discussion of Plato’s Timaeus or the Lucretian void or the Stoicuniverse such
as we findin Deleuze’s work belongsin this vein, but sotoo does Deleuze’s own fabulous
figure of the calculating God, whose calculations, if everthey worked out exactly, would
spell the end of the world. Nietzsche’s Eternal Return and Deleuze’s own elaboration
thereof are nothingif not cosmological. All the complexity and nuance of Deleuze’s thought
can be unpacked through this approach.

In anothersense the frame serves pragmatically to put this philosophy into conversation
with the contemporary field of scientificcosmology, which initself, hasa number of
perspectival advantages. Modern cosmologyisintruth notso much afield ofitsownas a
particularly vibrantintersection of the Venn diagram representing multiple fields of physics.
General Relativity isfromthe starta cosmological theory, predicated asitis on those scales
at which gravity becomes significant. Yet the micro-scale which Quantum Physics treats has
been no bar to cosmological speculation. The universe may have been generated, we learn,
fromthe inflationary expansion of aquantum fluctuation in the vacuum. Supersymmetry
posits a history of the universe in which the disparate laws, atomicand sub-atomicforces
are simply remnants of asingle force which fractured through symmetry-breaking as the
formidably high-energy initial conditions underwent discharge. String Theory could be seen
as a prodigious laboratory fora vast number of theoretically viable universes, each of which
isa permutation of higher-dimensional conditions for sub-atomic-scale matter-energy. Its
offspring Brane Theory envisages a higher-dimensional multiverse in which lesser-
dimensional universes are embedded and which may in theory come into collision with
each other. Modern Cosmology it seems has asingular capacity to furnish anincreasingly
diverse range of speculative solutions to the question of natural order, and as suchiis fitting



ground to explore the equally singular creative capacities of Deleuze’s natural philosophy.
Of particularinterest will be ‘network’ and ‘holographic’ paradigms. Itis my hope that this
fresh territory for Deleuzian commentary will serve to expand the focus for Deleuzian
studies beyond ajustified but overly strong association of Deleuze’s work with the field of
Chaos Theory.

There are nofew elementsin Deleuze’s text which appearto place his philosophy almost
irremediably at odds with fundamentaltenets of physics, and a great deal of the detailed
argument here isdevoted to negotiating these points of contention. Thisis notan attempt
to promote a ‘minor’ science overa ‘major’. It seems to me that the scientificcommunity s
quite diverse and supple enough to cross-pollinate descantideas and outlying paradigms; it
is both majorand minor. Any attempts today on the part of a philosophy of science to
diagnose a positivist, Newtonian paradigm with which the scientificcommunity blithely
labours onis nostalgicat best. Rather, the focus is on the productive potential of the
conceptsinplay between the philosophy and the physics. More importantly, | hope to

show that the philosophyis salient enough to promote certain strands in physics rather
than others; thatis what makes a natural philosophy worthits salt.

The final motivation forthe cosmological viewpointis due to the importance of a twin
philosophical spiritin the themes explored here. A.N. Whitehead categorised his
philosophy of nature as a Cosmology. Whileitis possible he meant by this to associate his
philosophical activitywith the spirit of the pre-Socratic, lonian branch of natural enquiry,
he devotes noreal time to establishing this connection. The acknowledged debt (in Process
and Reality) goes rather to Plato’s Timaeus. He does nevertheless share with that ancient
philosophy aconcernto encapsulate the overall macroscopiccharacter of nature through
analysis of its microscopicevent;in his terminology, the ‘philosophy of organism’ provides
the basisfor the cosmology. Nevertheless, thisis avowedly ratherin the service of
establishinga metaphysics adequate to the revolution in physics which had firmly taken
hold by the 1920s;

..[llt must be one of the motives of acomplete cosmology to construct a scheme of
ideas which brings the aesthetic, moral and religious interests into relation with
those concepts of the world which have theiroriginin natural science. (PR p.xii)

Clearly he understands the cosmology to comprehend philosophy and metaphysics as a
whole, with science atleast ona par with the otherelements. The ‘natural science’ he
refersto, the landscape through which our own contemporary physics still makes its way, is
firstand foremostan account of energeticorintensive processes. In a RelativisticWorld,
matter and energy are strictly exchangeable; inaQuantumworld, the enquiryis focusedon
those processes by which matteris derived from energy. This was certainlynotlost on
Whitehead.! Thisfeature, the primacy of the intensive, is the mostimportant connecting
factor between Deleuze and Whitehead for this investigation. Both provide an account of
nature partitioned (butin constant permeable exchange) into two regimes of energy.
Deleuze speaks of the intensive and extensive regimes. Whitehead recognizes the same
distinction, but coins for himself the terms ‘mental pole’ and ‘physical pole’ respectively.
For both, the intensive underliesandis priorto the extensive. On thislastcriterion both
meetthe entry requirementforametaphysics which can speak to our contemporary
natural sciences. Beyond this, but certainly not unrelated, the potential for conversation
with contemporary physicsis furthered by acommon understanding on the part of both
philosophers of the character of space. There isnothing given foreitherabout the
structuration of space; it is the result of underlyingintensive relations, which in themselves
do notrequire any prior determination of dimension orlocation. Onthe contrary, itis the
intensive processitself which produces both dimension and location. As such, there is



common ground between our philosophy and quantum physics, which has been obliged to
admit the occurrence of causal relations unconstrained by contiguous spatial location. This
recognition was first prompted with respect to the phenomenon of entanglement. The
capacity of entangled particles to correlate with respect to measured aspects, such as spin
or polarisation, is problematicforany account of causality which relies on spatial
contiguity. This capacity for correlationis shown to persist even when the entangled
particlesin question have travelled sufficient distance from each othertorule outeventhe
greatest possible speed of causal propagation, the speed of light. The adopted scientific
label forsuch phenomenais ‘non-locality’. This feature of the world prompts one of three
interpretations, each of which have been proposed; either causal influence is able to take
place instantaneously regardless of distance and propagating milieu (Einstein’s ‘spooky
action at a distance’), orinthe quantum realm the future is able toinfluence the past
through so-called ‘retrocausality’.? Lastly, itis proposed that the topological structure of
space includes higher dimensions which allow ‘contact’ between locations apparently
distantaccordingto our three-dimensional metric (just as distant points on a two-
dimensional piece of papercan be broughtinto contact by folding within three
dimensions). The latter conclusion, a substantive existence for higher dimensions, is not
confined to explanatory convenience for entanglement; it has played outin science as
speculation with respectto wormholesin space, the above-mentioned dimensional
configurations of stringtheory, and againin holographicand network paradigms. Both the
metaphysics and the physics countenance the substantive existence of agreater number of
spatial dimensions than ourfamiliarthree. Yet the mere functional fit between the two is
not the point;in what way does this contribute tothe conversation? I will argue thatin
fact, separately butininterestingand productive ways, both Deleuze and Whitehead are
able to bringto the fore questions of ‘the limit’ and ‘the constant’ which raise foundational
and unavoidable questions forthat science which seeks to account for eventindependently
of location. Finally, Whitehead makes the claimthat ‘The general aspect of nature is that of
evolutionary expansiveness.” Deleuze in his turn speaks of novelty orcreation as the
fundamental characteristic of nature, on occasion adopting the cognate term ‘evolution’. It
isthis specifically evolutionary aspect on which I will focus. In neither case is thisto be
taken as solely areference to biological evolution. The evolutionin question refers rather
to the mutability of the laws to which nature is subject, to the potential for natural
constants (such as the speed of light) to change, and even the permutation of seemingly
primitive ‘natural kinds’ such as the electron or the proton. The mutability of all these three
elements are envisaged by both philosophers, and, | hope to show, are equally importantin
formulating a conception of nature truly capable of evolution. This subscriptiontoa
principle of radical mutability again risks placing our philosophy beyond the purviewof a
scientificdiscourse which seems ratherintent on discovering the invariant, the immutable
and symmetricprinciples underlying nature. Butin truth we will find no shortage of
scientificthinkers amenableto and positively affirmative of this unconstrained self-
reinventionin nature. There are indeed anumber of current cosmological accounts which
adoptevolutionasa specific paradigm, including those which acknowledge the entailed
mutability of each element of the triad; laws, constants and natural kinds.

If Deleuze’s work reveals an affinity and enthusiasm for Whitehead's philosophy, the
deeperroots of this affinity are revealed in aremark he makesto a class in 1987; he
encourages the students to mark the systematicway in which Whitehead’s own philosophy
adopts, supplements and elaborates on the work of Gottfried Wilhelm Leibniz. Leibnizisan
indispensable figurefor Deleuze inthe history of philosophy. He claims several times that
his chef d’oeuvre, Difference and Repetition, is devoted to the interrogation of LeibnizZ
Principle of Sufficient Reason. His last solo substantial work, The Fold: Leibniz and the
Baroque, revisits and reworks recurrent Leibnizian themes. Deleuze’s Leibnizian



engagements are the focus of this reading, and in particular his negotiation with Sufficient
Reason. Yet Difference and Repetition is by no means a simple endorsement of that
principle. Deleuze performs adecisive schismwith Leibniz’ philosophy forthe sake of a
‘Superior’ Sufficient Reason, which he locatesin the Nietzschean notion of The Eternal
Return. The argument he stages amounts to a clash of cosmological principles. The divine
condemnation of many possible worlds to inactuality that we find in Leibniz’ metaphysicsis
overly neat, at odds with the Repetition-compulsions of nature in Deleuze’s Chaosmos. For
Deleuze, worlds do not disappear to be taken off the balance-sheet of cosmological history,
but are revalorised, recycled and redistributed in asyncopated rhythm, always bending the
refrain. Insofaras The Principle of Sufficient Reason serves Leibniz to remove discordant,
incompatible motifs at each bar from the symphony of worlds, leaving ultimately only one
final worldin Harmony, itis inadequate to the chaosmos Deleuze describes. Nietzsche’s
Eternal Return, onthe otherhand, is justsuch a redistributive recycling of forces, just such
a syncopation, he claims. Everything at each moment, is subject to mutable redistribution
inthe next. Ultimately, Deleuze names a principleforthis Nietzschean process; the
‘sufficientreason of all that appears’, he says, is ‘Disparity’. Disparity isanirreducible
feature of energeticrelations. The motor of each eventis a tension between forces, an
energy gradient which forces movement. An asymmetry in energeticbalance. The
irreducibility of energeticgradientsis the singular feature of disparity;itisdue toa
primitive incommensurability between forces; they willnotin principleeverbalance. All
energy, all force, is already multiple, forcesintension. This principle, disparity, is what is at
stake inthe search for a superior sufficient reason. Itis no small part of this project,
however, toargue that Deleuze isinfact poorly served by the Eternal Returninreaching
and supportingthis goal. The resources he requires are on the contrary fully met by the
Leibnizian version of sufficient reason. It willrequire a close reading of Leibniz’ short text
‘Onthe Ultimate Origination of Things’ and some Whiteheadian embellishment of his
metaphysics to bring thisinto view. This counterclaim against Deleuze rests on areading of
sufficientreason as a principle of dissymmetry, rather than the argumentfrom symmetry it
is more routinely takento be.

The detail of thisargument over sufficient reason matters because it bears directly on the
question of entropy, orthe tendency of all systemsin nature to expend freeenergy.
Accordingto thermodynamictheory, all action requires atithe of free energy, an
incremental collapse of available energy-gradient towards the inert balance of equilibrium.
The principle of disparity is adenial of the substantive existence of equilibrium;if all forces
are irreducibly incommensurable, no given system willeverreach equilibrium. Ultimately
on a cosmological scale, the denial of equilibrium amounts to a denial of the end-state
referred to as Heat Death, at which pointall energy gradients are exhausted, and all action
ceases. The overwhelming majority of scientificreasoning subscribes to the principles of
thermodynamics; they underpin and serve to generalise the ubiquitous overall losses of
entropy. Deleuze’s position presents an apparently insurmountable challenge to any
serious attemptat productive dialogue between his natural philosophy and physics classical
or contemporary. The impasse is not quite so blackand white, however. Firstly, the
tendency of systems to move toward equilibrium is not presented as exceptionlessin
thermodynamictheory, but probabilistic. Itis simply much more likely that thisis the
direction of travel. Because thisisso, itisunderstood overthe longtermto be inevitable
that any system, no matter how large, will quit the state of equilibrium; Heat Death can
only be a Heat Sleep. Onthe otherhand, Deleuze’s position on entropy embraces an
important caveat; entropicprinciples do apply, but onlyinthe extensive regime, notthe
intensive. Entropy, he claims, is atranscendental illusion, which amounts to the claim that
thereisaregime of energy, the intensive, which is capable of maintaining energy gradient
without cease. Itisonly by taking the orderapplicable to the explicate as the order of
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nature in general that the thermodynamicaccount attains any plausibility. That plausibility
ismerelyillusory, however; for Deleuze, after Henri Bergson, thereis no such thingas order
ingeneral. Inlight of these two factors, the thermodynamicand the Deleuzian caveats, it
seems some rapprochementis possible on the issue of disparity, though ata costto the
scope of thermodynamicprinciples. | maintain nevertheless that this apparent
reconciliation can only come by relinquishinga comparably fundamental tenet of Deleuze’s
philosophy; the continuous, unceasing nature of the Event. Neitherthe Nietzschean northe
Leibnizian variant of sufficient reason will serve thus farto resolve the impasse without
development.

The goal is coherent orientation, not agreement, between the philosophy and the science.
To contradictan article of faithinscience requires not merely intellectual boldness, but
alsoat a minimum thatscientists could meaningfully evaluate the cost of recalibration
levied by the philosophy. For the philosophy toinformthe science, it must contain the
potential to distinguish one line of enquiry as scientifically more fruitful than another.
Michelson and Morley can banish the ether, butthen what? Somehow there mustbe a
structurally analogous sense of the order of nature between the philosophy and the
science, orthe disciplines talk pastand lose traction on each other. This question of
coherent orientation becomes more acute for the presentargument with an appreciation
of the explanatory role played by entropy in the scientificcorpus. Itis at once an index of
disorderand of order. Both at the same time. The reasoningis axiomatic; if nature requires
free energy, the existence of an energy gradient, to furnish order, to accommodate
combination and structure, then lack of free energy (equilibrium) is by definition disorder.
If the direction of travel, the arrow of time, is from orderto disorder, and thistendencyis
ubiquitousinthe longterm, thenthe state we expectto encounterin natureis disorder,
disorganization, equilibrium. Itis by far the most likely. Correlatively, the distinguishing
mark of order isits unlikeliness, the extentto which agiven system diverges from that most
likely state. A number of mathematical formulations have been adopted to formalise
entropy (Boltzmann’s, Gibbs’, Shannon’s, Prigogine’s, Hawking’s), but each of them speak
to us simultaneously of orderand disorder. Inthe scientificliterature itis littleshortof a
defaulttoreference any discussion of order or complexity against the notion of entropy.
The paradox deserves (and notinfrequently receives) acknowledgement; the very source of
orderand complexity, the expenditure of free energy, is at one and the same time its
undoing. Every structure is fated to unravel by the very same expenditure of energy which
made it possible inthe first place. In this light, the problem of orientation between
Deleuze’s philosophy of difference and the scientific corpus widens. A schism on the
question of entropy is at the same time aschism on the question of order.

Yet this problem of orientation does not go unaddressedin Deleuze’s work. What Is
Philosophy? presents adynamicstructural analogy between philosophy and science. Eachis
presented as one of the three so-called Chaoids (the third is the arts). Each is an aspect of
what Deleuze calls the Plane of Immanence, the open domain of virtual potential, achaos
which spawns its chaoids. Each enjoys its distinguishing relation to the Plane, characterised
by a particularform of speed. Philosophy retains something of the infinite speed of eventin
chaos, while science imposes a ‘freezeframe’ toisolate, delimitand furnish its object. The
line of argument here reprisesarecurrenttheme in Deleuze’s work, inherited from
Bergson; décalage, slowing down or retardation. Thistheme receives some emphasisin the
presentargument;itisa vital key to graspingthe nature of order and complexityin
Deleuze’swork. Forthe concept of retardation is much more than an explanatory
metaphor, itis much more than a reifyingimposition on the part of science onto empirical
data. Deleuze claims, ‘... [I]tis by slowing down that matter, as well as the scientificthought
able to penetrate it with propositions, is actualized.” (WP p.118, my italics). Itis only due to



retardation that matter may actualise. Tounderstand why Deleuzeis given to make this
extraordinary claim, that the very being of becomingis slowingdown, isto appreciate the
debtto Henri Bergson at work here.

For Bergson, there was no substantive disorderin the world; all phenomenawere an
admixture tovarying degrees of two forms of order; the mechanisticand the vital. The
mechanistic, deterministic, form would exhaustits every propagation instantaneously if it
were the sole manifestation of orderinthe world. It would lack interruption, deviation or
divergence; everythingwould happen atonce, the entire course of time. The vital is what
defersthisinstant collapse, suspendsthe determinist fate and introduces divergence.
Existence, any sustained becoming, is dependent on this delayingform of order. Itis by
slowing down that matteris actualised. Atone and the same time, by the same principle of
delay, the simple ineluctable laws of mechanism are deflected, notsingly butina ramifying
cascade, justas the swerving atoms of Lucretius are cast into turbulence. Retardationis the
principle of complexity, of folding. There is much continuity from the Bergsonian picture of
natural orderinto Deleuze’s natural philosophy. Itis the root of Deleuze’s resistance to the
idea of entropy; entropy is mechanistic, but everywhere mechanismis thwarted by the
virtual, vital, diverging remainder within every instance of actualisation. Yet, again, as with
Leibniz, Deleuze offersacritique of this core of Bergson’s natural philosophy, aimed at
assertingthe primacy of intensiverelations over Bergsonian ‘qualitative’ relations. | will
argue that hisreasoningis betterunderstood as drawing outimplications that are already
on full displayin Bergson’s work, butthatinthe process all meaningis effectively drained
from Bergson’s distinction between ‘inert’ matter (simple deterministicorder),and the
vital, qualitative, complexform of order; both come to represent the ‘race to the grave’ of
entropy. Pursuingthislineone step furtherraises a potential problem for Deleuze, and one
which he does not specifically address. Whileitleaves him free to agree with Bergson that
thereisno such thingas disorder, it seems to commit him to the claim that the only form
of orderis complexity. Thisis another potential barrier to orientation with scientific
narrative. The distinction between simpleand complexisonthe face of it inherent to
natural enquiry, perhaps too valuable to relinquish.

As we shall see, there are numerous resources in the scientificliterature which offer
common ground on these problems. Though the scientificregister might prefer
‘propagation’ to ‘retardation’, nevertheless, the standard model has come to embrace an
account of matter which depends essentially on a primordial slowing down. The Higgs Field
isunderstood toact as a brake on massless particles, thereby endowing them with mass.
The advent of thisfieldinthe timeline of the universeisatransitionfromanepochin
which all particles are massless, all travelling at the speed of light. Itis only by slowing
down that material combinationis possible. We shall see too that the relatively new
discipline of Loop Quantum Gravity may be read analogously. Itis perhapsin the end not
too far-fetched that all propagation can be read as retardation. Asforthe opposition
between the simple and the complex, the quantum theorist David Bohm was concerned to
collapse the distinction, whilethe work of Murray Gell-Mann, among others, rendersiit
problematic. Inall,  hope to show, the problem of the orientation of our philosophyto
contemporary scientificdiscourse proves lessintractablethanit mightat firstappear.

One pre-eminent difficulty remains, however, forthisline of argument. Itis the role of
symmetryinscientificreason. Thisis much more than geometricortopological symmetry;
itisembeddedinscientificreasoningas a search for the invariant or constantunderthe
translations of systemsin evolution, and codified for routine use by the communityasa
wholeinthe work of Emmy Noether. Symmetry underwrites all laws of conservation.
Deleuze’s resistance to the conceptis perhaps the most profound circle to square for our
purposes;itisthe more general form of that same resistance he expresses to entropy. This
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iswhy the construal of Sufficient Reason as a principle of dissymmetry isindispensable. Yet
again, however, there are dissenting voices within the scientificcommunity which align
themselves with thisview. There isacertain reversal of logicinherent to thisinsight. The
argument from symmetry (by which laws, constants and laws of conservation are
traditionally furnished) implicitly assumes symmetry to be the backdrop against which all
eventistraced. That which can be identified asinvariantregardless of displacementin
time, place and circumstance is rooted most firmly in the fabric of the world; such
invariants represent the laws on which nature depends. The result of an experimentinone
part of the world will tend to be reproduciblein another. The total amount of energyinan
isolated system will be preserved overtime. From this perspective, symmetry is the
necessity on which contingency, incongruence and dissymmetry depend. Each really
occurringeventhasits share of symmetry and dissymmetry, butinthe enditisthe
symmetries which must be the default. The reversal of this logicfollows from the
observationthatina world where that default were observed without exception, nothing
would happen. Asituation of original and complete symmetry is condemned to stasis more
absolutely thanany systemin equilibrium. As A. Zee putsit;

Symmetryis beauty, and beautyis desirable. Butifthe designis perfectly
symmetrical, thenthere would be only one interaction. The fundamental particles
would all be identical and hence indistinguishable from one another, such aworld
ispossible, butitwould be very dull:there would be no atom, no star, no planet,
no flowerand no physicist.?

Thisis nomore or lessthan an expression of the twin Leibnizian principles of Sufficient
Reason and the Principle of the Identity of Indiscernibles. The default conditionis
discernibility, dissymmetry, divergence, orthe world lacks sufficient reason forany event.
As Deleuze says, the first series are divergent, not convergent. Symmetry depends on
dissymmetry, notthe reverse. Laws depend upon Chaos.

Evolutionisthe name forthis condition. The last chapteris devoted to an exploration of
the foregoingthemesas awhole with reference to contemporary physics. Here itisa
question of evaluating both what the evolutionary paradigm must entailforaDeleuzian
cosmology, and of examining candidates among evolutionary cosmological models which
speak to those same entailments. Finally, | will claim that to subscribe to a Deleuzian
cosmologyisto subscribe to a certain form of openness, the most open form of
metaphysics; the evolution of laws, constants and natural kinds.

Chapteroneisdevotedtotwo forms of Chaos. The firstis that defined by the scientific
fields of Chaos and Complexity Theory. | argue that the commentary too readily assimilates
Deleuze’s philosophy of nature to Chaos Theory, in the process collapsing akey tenet of
Deleuzian philosophy; the ‘ceaseless’ nature of the Event. Restoring this factortoits central
place opens up lines of communication with other contemporary fields of physics. The
second form of Chaosis the radical notion of chance which Deleuze inherits and adapts
from Nietzsche. This Chaosis the underpinning for Deleuze’s resistance to the concepts of
equilibrium, entropy and Heat Death. Chaosisin essence anirreducible disparity between
forces whichin principle can never collapse. The state of equilibrium is definitionally
unattainable. Chaos, chance, isthe only necessity. * | argue that Deleuze’s stated rationale
for this position, the arguments underpinning Nietzsche’s Eternal Return, isflawed as a
means of critiquing thermodynamictheory. Thisis not because it contradicts afoundation-
stone of physics, the Second Law of thermodynamics, but because itis unable tosecure
sufficientdistance fromthat principleonits ownterms. Thisremainstrue, | argue, for post-
classical formulations of entropy; Deleuze’s critique ‘runs past’ the target. Granted this



point, we must also conclude that Deleuze’s intention to locate asuperior form of Leibniz’
Principle of Sufficient Reasonin Nietzsche’s Eternal Return fails concomitantly.

Chaptertwo beginsto re-evaluate Leibniz own formulation of Sufficient Reason under the
rubric of the ‘Complete Concept’. | make the claim (with Dan Smith) that Leibniz’ Complete
Conceptrefashions subject-predicate logicinto alogic of the Event. Equally, | argue that the
close dovetailing of Leibniz’ central principles places his metaphysicsin close conversation
with the thermodynamicissues which Deleuze takes on. Leibniz’ short piece, ‘Onthe
Ultimate Origination of Things’ offers the lens forthis reading. Itis significantthat when
Deleuze comestotakeissue with the Leibnizian form of Sufficient Reason, itis the
Complete Concept whichisthe target of his critique, as ultimately too closely aligned with
the retention of identity as a metaphysical foundation, rather than ‘difference’. Pace
Deleuze, | argue that this objection can be levelled effectively only in context of the ‘Many
Possible Worlds’ scenario that Leibniz outlines. In truth, the Complete Concept, shorn of
this associationis everywhere in play in Deleuze’s Chaosmos. These lines of argument
beginto establish Leibniz’ Sufficient Reason as a principle of dissymmetry, or disparity, and
are pursued with respectto Deleuze’s engagements with Gilbert Simondon and A.N.
Whitehead. Simondon’s work illustrates the connection between the metaphysical
principlesin play atthe cosmicscale and the microscale, the local and the global, and
brings our parallels between Deleuze and Whitehead in this respect. Thisisanimportant
feature inthe cosmicevolutionary framework | will develop subsequently. The rest of the
chapteris devoted toillustrating the tensions between the role of symmetryin scientific
reasoningand the principle of dissymmetry held by Leibniz and Deleuze. While thisline
goes some way to recasting the thermodynamicaporias, | argue, they cannot yet be
resolved.

If entropy and chaos represent ‘negative’ forms of order, they are nevertheless not left
behindinchapterthree, where | begin to address its positiveforms. | rehearse the
Bergsonian treatmentof ‘order’ inits dual form, the mechanisticand the vital. For Bergson,
as for Deleuze, there is no such thing as disorder. The concept of ‘retardation’ is brought
forward, as a principle whichintervenesin all mechanistic processes, furnishing the vital or
the complex. Thisframework recasts the argumentagain, since for Bergson, the
mechanisticis the entropic, while the vital is the complex. The questions raised are played
out underthe rubricof ‘reciprocal determination’ orimmanence, through an extended
comparison of physical action by analogy to a game. Separate instances of thisfigure,
belongingto Leibniz, Michel Serres and Deleuze himself, are examined with aview to
foregroundingthe relativeimportance of reciprocal determinationin each. Ultimatelyitis
the role of chance as radical contingency which we can see in both Serres and Deleuze
which underpins the basis forthe mutability of laws in an evolutionary cosmology.

The fourth chapter identifies a consequence to the schism Deleuze draws between himself
and Bergson in Difference and Repetition. It is that Deleuze implicitly elides the existence of
Bergson’s ‘inert matter’, the mechanisticorder, in favour of asole principle of complexity.
The nature of retardationis correspondingly altered. Retardationis alimitation of the
absolute, arbitrary speed of mechanism; for Deleuze, it becomes complexity, ‘life’, which
limitsitself, and all limitationis to be couched in terms of relative speed, orslowing down.
The difficulties of orientation to scientificreasoning are addressed, with respectto the
Complexity Theory of Stuart Kauffman and David Bohm’s notion of ‘generative order’. This
servesto foreground the question of ‘limits’ in both Deleuze and Whitehead. These
questions are shown toinform ourorientation to scientific principles.

The final chapterreturnsto the question of symmetry, and bolsters the case for Sufficient-
Reason-as-dissymmetry. In aworld of complete symmetry, nothing would happen, Leibniz’
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God would have noreasonto decide. Dissenting voices on the foundational role of
symmetry are broughtto the fore from the scientificcommunity, which feedsintoa
discussion of the ‘limits’ and ‘laws’. The line of reasoning brings out the place of ‘non-
locality’ inthe science and the philosophy. In both cases, non-locality is conjoined with the
substantive existence of higher (than three) dimensions, which is subjectto limitation
through explication. Loop Quantum gravity, a ‘network’ model, is cited toillustrate the
case. A shared association provesto hold (amongthe science and the philosophy) between
the idea of limitation and retardation. Finally, the elements are brought togetherto outline
the nature of the evolutionary cosmology; there is a particularform of ‘openness’ which
must pertainina Deleuzian evolutionary cosmos; the mutability of laws, constants and
natural kinds. Itis this formulation which can ultimately serve to orientate Deleuze’s
iconoclasticrefusal of entropy to contemporary science.

1Ina discussion of quantum theory as dependent on vibration, forinstance, Whitehead says; ‘A
steadily sounding note is explained as the outcome of vibrations intheair:a steady colouris
explained as the outcome of vibrations intheether. If we explain the steady endurance of matter on
the same principle, we shall conceive each primordial element as a vibratory ebb and flow of an
underlying energy, or activity.” Whitehead, A.N., Science and the Modern World (UK: CUP, 2011),
p.46.

2 Retrocausality would allowthe measurement of one particleofa pairto prompt a signal backwards
intime to the pointat whichthe entangled particles had collided, thereby correlating for the
measured property ‘inthe past’. Firstproposed as analternativesolution to explanations in terms of
nonlocality by Olivier Costa deBeauregardinthe 1940s, retrocausality has had relatively few
advocates, the philosopher Huw Price being a notable exception. See Becker, A. (Feb. 2018), ‘Blast
from the Future’ in New Scientist #3165.

3Zee, A., Fearful Symmetry (US: Princeton, 1986), p.212.

41 adopt this formulation, ‘ chanceis the only necessity’ as a gloss for Deleuze’s ‘chaos’ on a number
of occasionsinthis work.Inthe firstinstanceitis prompted by Deleuze’s own codocils to Nietzsche’s
concept of chaos in his monograph Nietzsche and Philosophy (US: Athlone, 1983):‘[P]lay affirms
chanceand the necessity of chance.” ; ‘We affirmchance and the necessity of chance.’ | have
adopted the stronger formulationinrecognition of the fact that for Deleuze (as for Nietzsche), there
would be no world if not for a primordialand perennial chaos. Ifthere is a world, itis due to radical
chance. | address this theme at some length inthe argument.
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Chapter One: Chaos

Chaos #1: Chaos and Complexity Theory

There are a number of rich cross-pollinations to be gleaned from a consideration of the
frameworks of Chaos and complexity theory and Deleuze’s work. They have been explored
by (amongothers) Manuel Delanda, Brian Massumi and John Protevi.! Indeed, the
connections are much more than coincidence. Deleuze is cited asaninfluence inthe first
work to catalyse Chaos Theory as such, Orderout of Chaos, by llya Prigogine and Isabelle
Stengers. Equally, Deleuze recognized the resonance of Chaos Theory with his own work. In
a discussion of ‘inexact yet completely rigorous notions’ 2 which are capable of crossing
disciplinary boundaries, he says;

One of the many concepts createdin [Orderout of Chaos] is that of a region of
bifurcation. Prigogine draws it outfrom hisown field, butit’s agood example of a
conceptthat’sirreducibly philosophical, scientificand artistictoo.?

We might note a furthersuch transdisciplinary instance in Deleuze’s co-option of
Mandelbrot fractalsin elaborating the term ‘smooth space’.*

Itisa moot point, inshort, how far we mightgo in aligning Deleuze’s work with the fields of
Chaos and Complexity, all the more sosince the general spirit of histhoughtis farfrom
precious overthe co-habitation of the philosophical apparatus with promising concepts and
modes of thoughtin the mathematical and natural sciences. | would argue, however, that
there are pointsinthe commentary on Deleuze which exceed productive cross-pollination
with these particularfieldsinthe direction of too close anidentification. Thisis counter-
productive fortwo essential reasons: firstly, itisreductive to identify Deleuze’s work too
neatly with any one branch of science; secondly, it runs the risk of closing down
illuminating connections to otherfields, most notably for our purposes, quantum physics
and relativity.

The example of ‘bifurcation’, in which Deleuze expressesinterestin the quotation above, is
a quite important example of this too-close conflation. In Chaos theory, asystemis said to
bifurcate at that pointwhenthere are two equally possible developments of its activity,
two possible reconfigurations of its state space, and one of these comes to pass but notthe
other. For as longas neitherpathis ‘chosen’, the systemremainsinthe ‘region of
bifurcation’ which Deleuzealludes to; aregion of state space associated with far-from-
equilibrium conditions.> What s the appeal of this concept for Deleuze? Thereisan
undoubted affinity here with akey tenetfor Deleuze; he holds that divergent series are
priorto convergentseries. For Deleuze, divergent series are primordial phenomena,
convergentseries secondary. ‘Series’ may be series of anything; atrajectoryis a series of
points, the relative density of given chemical components and products may be a seriesina
cyclical reaction. The priority given to divergent series may be read in a similar way to the
central place of the clinamen in Lucretian cosmology; the initial strict parallel paths of
atomsin a downward fall through the voidis broken by a swerve, adivergence, aclinamen,
on the part of a single atom, bringingitinto contact with others, and by chain reactiona
convergence into structure and form which everand again undoes and remakesiitself,
divergingfirstthenreconverging. For Deleuze, this sense of divergence belongs equally
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primordially to the question of genesis; if it were not for divergence from aninitial stasis,
nothing would happen atall. “The only way to escape from chaos,’ he says, ‘isto form a
series.” ®

Bifurcation, then, offers us a bridge between our metaphysics and the rolled-up sleeves of
the scientificdiscipline. John Proteviconsiders the link significant enough to make a firm
association between chaoticbifurcation and the Event, which is without doubt one of the
key conceptsinthe Deleuzianvocabulary;

Deleuze calls the triggering of a bifurcator an ‘Event’, which unleashes an ‘emission
of singularities’, providing foranew set of attractors and bifurcators, or patterns
and thresholds of the intensive processes that are ‘buried’ under forms of actual
behaviour.”’

Indeed, beginning from the twin terms ‘divergence’ and ‘bifurcation’, both indispensable
initial conditions of the respective frameworks, itis possible to elaborate afar-reaching set
of correspondences, as Protevi does. Where Deleuze attributes to the Eventa power of
‘redistribution of singularities’, Chaos theory attributes to Bifurcation the generation of a
‘new set of attractors and bifurcators’, which are in turn themselves termed singularities.
We might, forinstance, discoverachaoticcycle to shiftfrom a state space featuringone
basin of attraction to anotherfeaturingtwo or more; it is not just that the systemitself has
evolved alonga particular path throughits attendant state space, but that the state space
itselfisrecastas a result of the evolution of the system, perhaps acquiring more degrees of
freedom. Itslong-termtendencies, its attractors are so to speak redistributed. Moreover,
the singularities spoken of in each framework occupy an ontologically comparable role.
Where for Deleuze singularities as such belongto the virtual domain, serving as conditions
for actualisation which may neverthemselves fully actualise, so too for chaoticattractors,
which are to be understood asideal pointsin state space, which the system will tend to
approach buton principle cannot occupy. Thisis an inherent feature of the formalisation of
state space structure proposed first by Henri Poincaré; the ‘knots’ and ‘saddles’ etc. of
Chaos Theory. Thereisin a quite straightforward senseachaotic ‘virtual’. It seems we can
legitimately map (if nottranslate)the two systems of thought onto one another, as Protevi
does;

The actual behaviour of the system, its oscillation at frequency #1 or #2, would be a
trait, while oscillation frequencies #1and #2 would occur as the result of a (near-)
actualisation of virtual attractors, aselection of divergent series that actualises a
certain set of virtual singularities. &

This set of mappings, however, is conditional on the relegation of a particularfeature of
Deleuzian ‘divergence’ to the background. For Deleuze, divergence, the motor of the Event,
is continuous, withoutinterruption, justasis the Eventitself. Inthe passage below we can
detectthe mark of a power attributed to divergent series which fartranscends the
relatively domesticshifting between phases portrayed above:

The basic series are divergent: notrelatively, inthe sense thatone could retrace
one’s path and find a point of convergence, but absolutely divergentin the sense
that the pointor horizon of convergence liesinachaos or is constantly displaced
within that chaos. This chaos is itself the most positive, just as the divergence is the
object of affirmation. Itis indistinguishable from the great work which contains all
the complicated series, which affirms and complicates all the series at once.

(DR p.123)
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We are rather here presented with achaos of anotherstamp entirely than that of the
scientificfield, belonging more squarely to the ancient cosmologies of the Greeks; atract
from which existence orbecoming pours. A Chaosmos, as Deleuze hasit. Singularities are
indeed redistributed within the Event, but there is no punctuation, no tipping pointor
bifurcation; rathera ‘constantdisplacement’. It could not be otherwise according to the
syntheses of time which Deleuze propounds in Difference and Repetition. The past, with all
its conditions forthe present, returns ateach moment, inits entirety, but reshuffled and
recombined subject to the exigencies, accidents and evolutions of the present. Whatis
added fromthe presentisno mere addition, butserves to promote some of the series
ramifying out of the past and mercilessly to demote others; the pastis cast anew at each
momentinstantaneously and forever, like the instant reconfiguration of amagneticfield.
The future is another covariant field whose potentialities reconfigure accordingly; what was
likely, possible or hypothetically necessary nolongeris so, butthe adjacent possible shivers
intoview asifthe sensorsfora lighting systemin some vast hangarwere triggered.

There are numerous indications that Deleuze took the Eventto be continuousin nature.
Leonard Lawlordraws our attention to the number of times he insists on this;

Despite its singularity and novelty, the event does notend;itisincessant (Deleuze
negatesthe French verb, cesser, at crucial pointsin hisdiscourse). The eventhasa
potency that cannot be stopped (“il ne cesse pas”). °

Lawlor cites some seveninstances of this constructionin The Logic of Sense. Deleuze leaves
little doubtonthis matterina chapterentitled ‘Whatisan Event?’ in The Fold, when he
adopts a particularexemplification offered by Whitehead. Whitehead includes the
apparent permanence and fixity of a structure such as a pyramid underthe category of
Event:

A permanence hasto be born in flux, and must be graspedin prehension. The
Great Pyramidsignifies two things: a passage of Nature ora flux constantly gaining
and losing molecules, butalso an eternal object that remains the same overthe
succession of moments. (FLB p.79)

Finally, this senseof the eventisarguablyinherentin Deleuze’s terminology; he coins the
phrase ‘constantvariation’, which connotes a continuous divergence of series, of formin
relationto environment.

Pace Protevi, there is no straightforward identification to be made between Deleuze’s
chaotic‘divergence’ and the ‘bifurcations’ of Chaos Theory, norcan such an identification
underwrite the Deleuzian Event qua Event; thisisin effect akin to comparingthe knotsina
piece of wood to the sap which laid the grain. But itwould only be pedantry, and of a
distinctly un-Deleuzian stamp, to labourthe pointif it were merely to stand on the letter of
the Deleuziantext. Rather, toinsistonthe incessant nature of the Eventistorecoup and
remobilise a certain momentum in the Deleuzian metaphysics which opens up connecting
linestofieldsratherless exploredinthe commentary. Thisis at the heart of the motivation
for this project. It will entail foregrounding elements of the Deleuzian text which are less
frequently treated. When Deleuze refers to ‘décalage’ (‘delay’, or ‘retardation’) in the
passage of nature, he is on that same shared territory which Bergson forged between
philosophy and Relativity Theory; butthen how are we to understand the continuous Event
—the Eventthat elapses at each given moment-ina ‘retardative’ cosmos which admits of
no absolute simultaneity, nosimple ‘given moment’? The answer | will putforward bears
heavily on what concept of order we can attribute to the Event, and to nature, and
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suggestsa schism between Bergson and Deleuzeinterms otherthan Deleuze himself
offers. Equally, the continuity attributed to the Event must ultimately be at the expense of
any restriction of location forthe Event as such. To subscribe to the Deleuzian Eventisto
be obliged to entertain those same questions of ‘non-locality’ which have occupied
Quantumtheorists since the early twentieth century. Questions of ‘the limit’, the ‘constant’
and ‘the law’ underly Deleuze’s orientation to science, and must be placed in context of
continuous variation, of divergence. These questions, and Deleuze’s responseto them,
suggest correspondences to modern developmentsin physics which extend farbeyond
those offered by Chaos Theory. They entail attitudes to the values of symmetry and
symmetry-breaking, atrope whichis by no means confined to that field. They circle around
guestions of energy and entropy, ever-present throughout the discourse of natural
sciences, and force us to address not merely whetherthe universe is ‘open’, but whatitis
that might constitute such ‘openness’. Finally, these questions conjoin with the increasingly
prevalent paradigm of evolutionary cosmology. These themes will form the basis of the
discussioninthe chaptersto come, but thereis (atleast) anotheraspect of chaos to
addressfirst.

Chaos #2: Nietzschean Chaos and the Superior Principle of Sufficient Reason

The Chaos which Nietzsche describesin his work leaves alastingimprint on Deleuze’s own.
Without Nietzschean Chaos, therewould be no Deleuzian Difference; itis the only motor of
Recurrence inthe Eternal Return, just as Differenceis the only motorfor Deleuze’s
Repetition. Deleuze makes this connection in his early monograph on Nietzsche, published
some six years priorto Difference and Repetition;

Thisis why we can only understand the eternal return as a principle which serves as
an explanation of diversity and its reproduction, of difference and its repetition.
(N&P p.45)

What, then, is Nietzschean Chaos, and more importantly, how does Deleuze understand
and ultimately come to modifyit? Tacklingthese questions willreveal agreat deal about
one of the stated motivations forwriting Difference and Repetition; the searchfora
superiorform of The Principle of Sufficient Reason, and as we shall see Deleuze’s stand on
this pointis decisive in triangulating his attitude to symmetry with those arguments from
symmetry on which so much of science relies.

In a scientificregister, Nietzschean Chaos represents adenial of any substantive state of
equilibriumin nature. In Nietzsche’s iconoclasticattacks on scientificprinciples, itis this
denial which justifies the appeal to the Eternal Return. The pointis encapsulatedin the
followingtwo quotations;

The total character of the world, however, isin all eternity chaos. 1°
And:

If the universe were capable of permanence and fixity, and if there were inits
entire course asingle momentof beinginthe strictsense it could nolongerhave
anythingto do with becoming. 1!

The first quotation occurs in context of a number of injunctions to the readerregarding
natural order. Nietzsche warns us not to view the apparent uniformities in the world as
tokens of a universal order; eventhe regularities of our neighbouring stars; ‘the astral
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orderin whichwe live,” he says, ‘is misleading.” We should be wary of believing thereto be
lawsin nature. In the commentary, this quotation has beentakenasa precursorto the
thought of Eternal Return; it isa markerof the role which chaos playsin that idea. Chaosis
the primordial fact;itis due to chaos that Zarathustra’s moonlitroad stretches endlessly
forward and backward to eternity, itis due to chaos that there are no laws in nature. The
second quotation reveals why this should be so. The potential to achieve ‘permanence’ or
‘fixity’ cannot be any part of nature’s ‘total character’, since, according to Zarathustra’s
observations, that state of fixity, of equilibrium, must already have beenreachedina
universe which hasendured from all eternity. All permutations of the cosmicfabricmust
already have beenvisited, yet still nature advances. Given these premises—the world as
eternal, the passage of nature as ergodic— itis a matter of deductionforNietzschethatno
state of equilibrium, no heat death, is achievablein nature. Forit would mark a terminal
impasse from which nature could notescape. And yetit moves. Hence Deleuze’s claim that
the Eternal Returnis an answertothe ‘problem of passage’ (N&P p.45), the passing of one
momentinto the other. Nietzsche intends to establish that time cannot help but pass ina
world without stasis, and that for this reason eternity isits condition.

Nietzsche’s chaosis a denial of equilibrium, then, butthe otheraspectis no lessimportant;
a lack of law. Babette Babich expressesthis neatly;

The primordiality of the void, understood as raw possibility, thatis as becoming
recurs in Nietzsche’s notion of the world taken as chaos to, and thusin thiswise:
from all eternity. 2

Raw possibility, radical chance, is the total character of the world. And thisis so because
there neverhasbeenand neverwill be, neitherlocally nor globally, any actual state of
equilibrium. Babich’s characterisationisin the context of adiscussion of Nietzsche’s debtto
Greek cosmologies - chaos as the void - but Nietzsche’s standpoint on the matteris not
confined to metaphysical reflections on the Eternal Return or cosmological origin. Itis as
much to do with the nature of energy, which he understands fundamentally as a conflict
between forces, superiorversusinferior. A conflict which can never be resolved, since
competingforcesare intheir nature incommensurable; there isno common measure by
which any given force can be quantified againstany other, and thisinequality guarantees a
remainderin every least phenomenon, every quantum of action. Disequilibriumisa
precondition forany event of any kind whatsoever. One of the main threads of Nietzsche’s
critique of scientificreasoning (and of philosophy)is the tendency precisely toimpose
common measure, equalities, on phenomena which are fundamentally unequal;

In our science, where the concept of cause and effectis reduced to the relationship
of equivalence, with the object of proving that the same quantum of force is
presenton bothsides, the driving force is lacking: we observe only results, and we
considerthem equivalentin contentandforce. 13

Pierre Klossowski emphatically underlines this aspect of Nietzsche’s thinking in his
monograph Nietzsche and the Vicious Circle;

The will to power appears essentially as a principle of disequilibrium. **

Deleuze marshals and foregrounds these often disparate elements of Nietzsche’s thought
in ways which will serve his philosophy of difference;

What isthe body? We do not define itby sayingthatitis a field of forces, a
nutrient medium fought over by a plurality of forces, forin factthereis no
‘medium’, nofield of forces or battle. There is no quantity of reality, all reality is
already quantity of force in mutual ‘relations of tension’ (VP 11373). (N&P p.37)
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This differential nature of energeticforces, this resistance to the notion of equilibrium, is of
crucial importance to Deleuze. Itinforms his thinking of Disparity with Simondon, itis the
‘remainder’ without which the Eventis nothing, itis what forces the movementin The Ideal
Game. It underpins Life. Disequilibrium, radical chance, is a positive, indispensable, internal
motor of the Chaosmos;

The eternal returnis notthe effect of the Identical upon aworld become similar, it
isnot an external orderimposed upon the chaos of the world; on the contrary, the
eternal returnisthe internal identity of the world and of chaos, the Chaosmos.

(DR p.299)

There are a number of problems this raises with respect to the concept of entropy, to
which we will come presently, butfirstit will be useful to clarify the role of this positive
disequilibriumin the ‘Superior Principle of Sufficient Reason’ which Deleuze requires for
the philosophy of difference. He states on more than one occasionin the course of
Difference and Repetition that the rationale is toinvestigate the possibility of formulatinga
superiorform of Leibniz’ Principle of Sufficient Reason. He identifies the resources for such
a formulation as belongingto the idea of the Eternal Return. This is striking not merely
because Nietzscheis notoriously dismissive of the power of reason as such, and thus an
unlikely substitute forthe arch rationalist Leibniz, but more particularly inthe very nature
of the theatre played outin Nietzsche’s presentation of the ideato us; the overdetermined
allegory seems irremediably removed from any claims to thisintellectual principle. Whatis
at stake in the translation? Where is the point of departure from Leibniz system? Whatitis
aboutthe Eternal Return which can provide asuperior sufficientreason? Itisa matterof a
certain Nietzschean necessity which we shallsee is ultimately played off against a certain
Leibnizian necessity.

The Eternal Return and the Disparity of Forces

At first glance — or more accurately, on a reading of the first formulation of Nietzsche’s
notion of the Eternal Return— there is not much to support Deleuze’s interpretation of this
core notion. Moreover, there is much to contradictit; indeed, Deleuze’s philosophy of time
and the role of difference therein seems directlyat odds with the dramatized cosmogony
that Nietzsche offersin The Gay Science;

This life asyou now live itand have lived it, you will have to live once more and
innumerabletimes more;andthere will be nothingnew init, butevery painand
everyjoy and every thoughtand sight and everything unutterably small orgreatin
your life willhave toreturntoyou, all in the same succession and sequence. *°

If this passage were not (as of course it was not) written explicitly to refute any prospective
alignment of Deleuzian ‘Repetition’ with Nietzschean ‘Recurrence’, itis nevertheless
difficulttoimagine one that could do so more definitively. Nietzsche’s claustrophobic
‘nothing new’ seems to clash definitively with Deleuze’s central insistence on the world as
creative, ontheineradicable newness of the lived present; Nietzsche’s ‘samesuccession
and sequence’ stands against Deleuze’s extended philosophical project devoted to
clarifyingthe mere epiphenomenal dependence of concepts such as ‘the same’ and
‘identity’ onthe operations of difference.

This seems to derail the claim above that Deleuze’s ‘repetition’ belongs with Nietzsche’s
‘return’. Isthe scenario of the eternal return merely a conveniently allusive and suggestive
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figure of cyclical temporality, sparse and austere enough for Deleuze to colourin as he
requires? Onone level, yes; the extentto which Nietzsche omits to flesh out the thought of
the eternal return (an omission which Deleuze notes in Difference and Repetition)*®is
matched by the readiness of subsequent philosophers to lend theirown apparatus—
ethical, metaphysical, deconstructionist—to itsinterpretation —alongside Deleuze we can
readily place any numberin thisvein; Vattimo, Klossowskiet al. Yet as we have already
seen, there are deep resourcesin Nietzsche on which Deleuze draws, and many
Nietzschean tributaries to the Deleuze’s philosophy of difference.

A more amenable place tostartis with one of the famous passages dealing with the Eternal
Returnin Thus Spoke Zarathustra; the dialogue between Zarathustraand the dwarfin the
section entitled ‘Of the Vision and the Riddle’.

”"Behold thismoment!” |went on, “From this gateway Moment a long, eternal lane
runs back: an eternity liesbehind us.”

“Must notall thingsthat can run have already run alongthislane? Must notall
things that can happen have already happened, been done, run past?” 7

We encounteragain the two principles on which the reasoningrests; thatthe world s
eternal, and that nature as a whole proceeds ergodically through its possible repertoire.
Yetitis the closely subsequent utterance which carries the real importand helps usto
understand why for Deleuze the Eternal Return might offeran apt model for his difference
and repetition, an image of becoming and creativity.

”"And are not all things bound fast togetherinin such a way that this moment

draws after itall future things? Therefore—draws itself too?” 18
Thisis the pointin Nietzsche’s text where a certain necessity is attached to chance. The
‘gateway Moment’ sits at the intersection of all that comes before and after, a pivoton
which the development of all series rests, both backwards and forwards, yetitis destined
to sufferthe same redistributions at the very next moment as all otherelements of nature.
It is not contingently true that no pivot, no crux, no law persists; itis necessary. Thereis
simply nothingin nature that could serve this function. Itis this necessity to which Deleuze
referswhen he writes of ‘the necessity of chance’ in Nietzsche’s work.® Itis this necessity
which securesthe superiority of Nietzsche’s thought for Sufficient Reason.

Ergodicity and Infinite Duration

‘Everything which happens and everything which appearsis correlated with orders
of differences: differences of level, temperature, pressure, tension, potential,
difference of intensity. Carnot’s principle says thisin one way, Curie’s principle in
another.’

Gilles Deleuze °

In a positive sense, the resistance to equilibrium affirms the ultimate irreducibility of
differencesin energetic potential between phenomena; those very phenomena which
natural science takes asits object; temperature, pressure, tension et al. And the science of
thermodynamics both classical and modern would agree without hesitation, would equally
forcefully confirmthat ‘everything that happens and everythingwhich appears’isa
consequence of gradients of energy. The presence of an energy gradientis what constitutes
free (asopposedto bound) energy inthermodynamicterminology. Withoutfree energy no
system will evolve, nothing will happen. The point of contention arises over the
irreducibility in principle of those gradients. For classical thermodynamics, energy gradients
within any closed system willalways equalise; any action by definition requires some
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expenditure of free energy, some cancellation of the difference in potential. And because
thisistrue of each and every system without fail, it willultimately be true of the universe
as awhole. Qurfateinthe longterm can only be the moribund state of maximum entropy,
a final equilibrium. Itis difficult to overstate how central a position the concept of entropy,
the long-term tendency of all systems toward equilibrium, occupiesin classical
thermodynamics. Arthur Eddington, a pre-eminent contributorto the physics of relativity,
is often quoted onthis:

If your theoryis found to be against the Second Law of Thermodynamics, | can give
you no hope;thereis nothingforit butto collapse in deepest humiliation. 2!

The Second Law is the very one which states that the universe tends to maximum entropy.
To thisday, as ifin deference to Eddington’s warning, itis notuncommonto find lines of
argumentin physics debunked because they contain some (usually unintended)
consequence which transgresses the Second Law. No less acontemporary figure than
Roger Penrose presents his theory of Conformal Cyclic Cosmology explicitly as a rebuttal of
those cyclical cosmologies positing the birth of new universes from old without heed to the
Second Law; thisamounts, for him, to the illegitimate assumption of energy from
nothing.??

As a matter of the history of science, both the notions of the universe as ergodicand as
eternal play theirpartinthe classical formulations of entropy, for Boltzmann, for Maxwell,
Kelvinand Poincaré, butin all casesin waystoo nuancedto yield to Nietzsche’s
metaphysical dismissal without supplement. In particular, the dead-stop of all becoming
which Nietzsche attributes to thermodynamic cosmological theory is atleast an insufficient
reading. Nordoesits denial alone furnish the necessity of chance which both Nietzscheand
Deleuze champion.

The Ergodic Principle rests on whatis called The Principle of Indifference, which states that
all relevant microstates are equally accessibleto a systemin evolution. The corollaryis that
all microstates stand an equal chance of expression during that evolution. The Ergodic
Principle isan assertion on this basis that all microstates will eventuallybe occupiedin the
lifetimeof asystemifitendureslongenough. To subscribe to The Ergodic Principle ona
cosmicscale — to an ergodicuniverse —places us ostensibly on that same ground as
Nietzsche illuminates with the allegory of The Eternal Return. First, he takesitas given that
the universe endures infinitely both backward and forward in time, which would indeed (of
course) secure the elapse required foran ergodicuniverseto cycle through the same states
many times. Infinitely many. ‘Must not all things that can happen have already happened,
beendone, run past?’ asks Zarathustra. Which we mighttranslate as, ‘Must the world not
already have visited all its possible microstates?’

The reasoning appearsthe same. Nietzsche’s argumentseemsnolesstorequire thatall
states are equally accessible, regardless of unlikelihood, in an evolution lasting long
enough. Oversufficienttime, whatisimpossible remains impossible, but what seems
unlikely becomesinevitable.

But the devil isinthe detail. For Nietzsche, this line of argument dictates thatno
‘macrostate of the universe’ could everbe in equilibrium, whereas by the principles of
classical statistical mechanics, most possible states of the universe, taken as an average
overthe course of its entire elapse, would be in equilibrium. Itis probability which dictates
the heat death of the universe; there are farfewer possible microstates corresponding to
far-from-equilibrium macrostates than there are forequilibrial. Thisis often expressedin
the form ‘there are far more waysto be disordered than ordered’ (far more ways for
broken eggsto remain broken thantoreassemble).?® Indeed, to the degree that both
Nietzsche and classical thermodynamics subscribe to the Principle of Indifference, the
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guarantor of an ergodicuniverse, they are equally subject to an apparent paradox, a
‘paradox of ergodicity’. This paradox both heightens the stakes for Nietzsche’s position, and
demands an account on the part of thermodynamicscience. Briefly, if by farthe most
numerous microstates correspond to equilibrial macrostates, how does it come about that
our observed universe is so farfrom equilibrium? The Principle of Indifference should
guarantee that our present state lacks (precisely) the degree of differentiation, the
structuration and complexity that we see, due toits overwhelming rarity. And if we are to
acknowledge a universality to entropic processes which dictate amarch to
indifferentiation, how isitthata universe which haslasted for eternityis notalready
arrived at its heat death? Must its initial condition not have been a microstate so
improbably ordered, so exquisitely rare, that cosmic history could sufferthe
encroachments of entropy to this day, yet still not have run aground on the infinitely more
probable state of equilibrium? How, in short, could nature maintainitself solonginthe
margins of its manifest destiny? This paradox was notlost on the pioneers of
thermodynamictheory—Maxwell, Gibbs, and Boltzmann himself —and has neveryetbeen
resolved to general satisfaction.

Here then are the two factors separating Nietzsche’s Eternal Return from the ergodic
universe of statistical mechanics: the distinction between microstate and macrostate which
servesthe latteras the index for probability; and consequently the nature of the ‘heat
death’ assumedin each case.?* Whereas for Nietzsche, arrival at cosmicequilibrium can
only entail the instantaneous dead-halt to the passage of nature, a definitive blackoutin
‘permanence and fixity’, thisis not so for statistical mechanics. On the level of macrostate,
in a state of heat death, nature is unlikely to change or evolve, while nevertheless freeto
run through all and every available permutation of microstates conforming to that same
macrostate, much like shuffling a deck of blank cards, or the cycling of a disengaged
flywheel. Nevertheless, the ergodic hypothesis, based asitis on probability, isinherently
constrained from asserting the finality of heat death.

I do notknow if it has been remarked thatthe English kinetictheories can extract
themselves from this contradiction. The world, according to them, tends at first to
a state whereitremainsforalongtime withoutapparent change; andthisis
consistent with experience; butit does not remainthat way forever, if the theorem
citedaboveis not violated; it merely stays that way for an enormously longtime, a
time whichislongerthe more numerous are the molecules. This state will not be
the final death of the universe, butasort of slumber, from which it will awake after
millions of millions of centuries. According to this theory, to see heat passfrom a
cold body to a warmone, it will not be necessary to have the acute vision, the
intelligence and dexterity of Maxwell’s Demon; it will sufficeto have a little
patience. ?°

This observation by Henri Poincaré servesto undermine the ‘contradiction’ of the paradox
of ergodicity; the contradiction does not exist. His ‘recurrence theorem’ states thatall self-
enclosed systems (of which we might take the universe to be one) will overthe course of
long enough time return arbitrarily close toinitial conditions. Thisis to assert ergodicity,
but ina way that, rather than underpinning the prima-facieimplications of the Second Law
of Thermodynamics, must rather be at odds with them. Enclosed systems must surely
increase in entropy, but they mustalsojustas surely exit from them. The recurrence
theorem does notso much serve to contradict statistical mechanics as to extend its
application, andindoingsoreverse the long-term diagnosis.

The classical thermodynamics which Nietzsche resists, refusesin turnto provide any simple
foil, serving both to confirm and frustrate his metaphysical logic. Whileon the one hand, it
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pointstoa moribund heat death, thisis not definitive, no dead-halt. Itbothisand isnot
what Nietzsche requires. Butthisis so, itseems, precisely because of the key Nietzschean
tenet which Deleuze brings so much to the fore; the necessity of chance, in the form of an
irreducibly probabilisticdirection for the passage of nature (although as we shall see,
Deleuze does much to supersede this conception of chance in nature, through his notion of
The Ideal Game). Accordingto Poincaré, a form of eternal recurrence is implicit in the
principles of classical thermodynamics, yet on maddeningly long time-scales mostly desert.
This beingso, we are deprived of anotherimportant facet of the Nietzschean-Deleuzian
framework, the incessant nature of becoming, predicated on the perpetually out-of-kilter
tension betweenincommensurable forces.

Finally, inthe context of meaningful dialogue between our metaphysics and contemporary
cosmology, itisabundantly clearthat the incommensurability of energeticphenomena,
and the consequent necessity of chance, must be asserted against, not derived as an
unacknowledged implication from (as Nietzsche has it), the overwhelming body of opinion.
Thisis because Nietzsche’s second premise, the prior eternity of the universe (a premise
shared by the classical theoristsincluding Newton), has been definitively abandoned. Its
lastserious defence was putforward by astronomer Fred Hoyle (among others) inthe
1950s inresistance to what he dubbed derogatorily the Big Bang. His ‘Steady State’
cosmology has been taken to be definitively refuted by the discovery of Cosmic Microwave
Background Radiationin 1976 by Penzias and Wilson. This background radiation had beena
specificprediction of the Big Bang Hypothesis, serving to elevate it to an almost
unanimously subscribed theory. Current estimates of the age of the universe place it at
some 13.8 billionyears. 26 Eveninan outrightly ergodicuniverse, which may or may not be
ours, thisis a woefullyinadequate timeframe to furnish the required demonstration of the
Eternal Return. For Nietzsche, everything that can happen, must already have happened. If
it has not, the permutations of the universeremain unexhausted, and amongthose
permutations may lie the dead-stop of equilibrium which he wishes to refute. Only the
circumstance of having survived a cycle (in truth, an infinite number of cycles) can
guarantee the necessity of chaos and chance.

If Deleuze were relying on the dramaturgical metaphysicalarguments Nietzsche adopts
withrespecttothe eternal returnto underpinthe principle of chaos, we should cede him
somewhat less than adeductive status forthem. Somewhat less than anecessity to
chance. Yet to consign the promise of the Deleuzian cosmology so quickly to the same
dustbin as classical physics would be toignore the great suppleness and resourcefulness of
his body of work; it is perfectly possibleto make the case for the open-ended novelty which
must belongto any cosmos we might call Deleuzian withoutreliance onthe critique he
borrows from Nietzsche. In making such a case, | shall not restrict myself to consideration
of the physics contemporary to Deleuze’s own lifetime, much less to that science only
about which he was demonstrably aware and made comment. Both physics and
metaphysics are open-ended projects, and it would be remiss to pass overthe wonderful
and inspired variety of contemporary speculative theory; it would be to fail to recognize
the same speculative spiritanimating Deleuze’s work. What makes a metaphysics robust is
its ability to engage with and throw light on even the most current strandsin physics and
science more broadly. The concomitant dangeris of course that we force an application of
our favoured metaphysics to areas and frameworks which could not be foreseen at time of
writing. Deleuze never heard, could not possibly have heard, of Loop Quantum Gravity. Yet
fewifany new paradigmsin science start completely afresh, with awhole new toolkit. Loop
Quantum Gravity, just like any new contemporary proposal, must fashionitselfinsucha
way as notto contradict the successes of either Relativity or Quantum theory. Like any new
theory, itmustalignitself with respectto questions (among many others) of the
continuous ordiscontinuous character of space, to questions regarding symmetry and the
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role of symmetry-breakingin nature, of local action versus ‘spooky action atadistance’, to
thermodynamic considerations. These questions are ‘written into the script’ forany
modern physics, and the particularities of agiven position will determine the fruitfulness or
otherwise of any potential conversation with a given metaphysical schema. There are rich
reflections on all these questionsin Deleuze’s work, which will be addressed in detail in the
chaptersto come. For that reason, there is noinherentanachronismto a carefully
evaluated dialogue on these matters between the science and the metaphysics. Indeed, in
my opinion, itis onthe terrain of speculation that metaphysics and science meet most
naturally; there is no question which metaphysics would putin play that science does not
alsowant to resolve. The distinction forme is that metaphysics livesin that plane above
where the concepts are not tied specificallyto one field, but remain free to mobilise the
salient questions as they play outamongseveral fields. As such, the implicit definition of
metaphysics | employ here isratherloose and somewhat pragmatic, butinthe sense thatit
entails a‘continuity’ of sorts with science, and ultimately in the very long run must risk
susceptibility to discreditation through empirical enquiry, itis not dissimilarto that
‘naturalised metaphysics’ defended by Anjan Chakravarty.?” On the matter of general
framing, a wordis also due about the notion of ‘speculation’ here, to disambiguate any
perhaps assumed association with the recent, somewhat diverse, philosophical movement
called ‘speculative realism’ which engages with scientificframeworks. No such association
isintended; indeed | take issue in the conclusion with the work of Quentin Meillassoux,
whose work falls underthat umbrellaterm. Equally, the work of the speculativerealist
Graham Harman it seems to me can bearonly a tangential relationship with the material
treated here. His ‘object orientated ontology’, whileauseful corrective tothe
‘disappearance’ of the object from contemporary science and philosophy, nevertheless
advocates a conception of the object (electron and positronincluded) in relativeisolation,
whichisessentially at odds with what | see as most valuable in the work of Deleuze and
Whitehead, andindeed is hard to square with the messages from quantum physics.?®
Rather, by ‘speculation’ lintend those areas of enquiry (metaphysics and physics alike)
which are workingto pushthe salient concepts to the limit; thisis, if youlike, a Deleuzian
form of speculation.

It remains, then, toframe the postclassical question for Deleuze; what are the prospects of
bolstering Deleuze’s resistanceto the question of entropy from among the paradigms
which we encounterinthe postclassical age? Which fields of physics speak mostdirectly to
his metaphysics? The following section attempts merely such aninitial framing, with no
claimto completeness; amore developed response will be proposed inthe finalchapter
with respecttothe more speculative strands of contemporary physics.

Post-Classical Physics and the Question of Entropy

There are implications of Chaos Theory which both marry well with a Deleuzian
metaphysics and shine further light on the argument. As Isabelle Stengers points out, the
presence in systems of sustained fluctuation, or resonances such as those which Poincaré
identified, are inimicalto the formalisation of entropy adopted by Boltzmann;

We have to acceptas only a partial truth the ideathat chaos isinevitably subjected
to the law of indifference and statistical compensation. Chaos can also, at whatare
called “second order phase-transitions,” become actual illegality, a chaos of
fluctuations that nolonger fluctuate around an average, because none can any
longerbe defined, but ratherreverberate throughout the whole system, confusing
that which the distinctions between microscopicand macroscopichad
differentiated. #*
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Whereas Boltzmann’s formulation rests upon anideal ergodicity, underpinned by the
principle of indifference, the synchronic mobilisations of systems in turbulence (which
chaos theory broughtso squarely to the fore) serve to problematise that framework.
Boltzmann posits each atomina system as essentially autonomous, with an attendant
indifferent probability of occupying this or that position within its milieu. The sum total of
those positions foragiven large number of atoms definesits microstate, along with the
properties of its macrostate. Chaotic, resonating phenomena problematize the distinction
between microstateand macrostate, inthatthe micro-elements actin concert, far from
indifferentto each other. The question of whether the universe asawhole is ergodic
becomes entirely more complex, nolongeramenableto the mathematics of simple
distribution, nolongerastraight road leading backward and forward in the moonlight: all
the straightroads are made crooked. Stated anotherway, Boltzmann’s equationis
misleadingin thatit may serve perfectly well as an externalindex of a system, but will tend
to mask any internal structuring principles such as turbulence. In this sense, while Chaos
theory servestoloosenthe foundations of the Nietzschean-Deleuzian metaphysics of
Eternal Return, thisfocus on internalstructuring principles can be read as an episode in the
history of science belonging squarely to the spirit of Deleuzian natural philosophy. Again,
the importance of this distinction between internal and external orderfor Deleuze’s
philosophy of difference willcome to the fore as the argument progresses. At this point,
however, we might note that the insights driving the revolution that was Chaos Theory
conjoin with Deleuze’s own. Itis, strictly speaking, false, in light of Chaos Theory to assume
of atomicphenomenathatthey are susceptible to aneutral, indifferent range of
possibilities; in those circumstances wherefluctuations and resonances propagate, in those
states far-from equilibrium, the flatlandscape of possible permutations are distinctly no
longerso; systems act as populations, precluding indifferent distribution.3° Thisis nothing
differentthan Deleuze’s assertion (after Bergson) that the possible is the ‘sterile double’ of
the world;

...[Every] possibleis notrealized, realization involves a limitation by which some
possibles are supposedto be repulsed orthwarted, while other “pass” into the
real. The virtual, on the other hand, does not have to be realized, but rather
actualized; and the rules of actualization are not those of resemblance or
limitation, but those of difference ordivergence and of creation. (B p. 97)

Chaos Theory’s unwillingness to neglect apparently negligible phenomena speaks to that
same unwillingness on Deleuze’s part to trust to the indifferentiation of the possible. The
patterns and capacitiesin nature are to be soughtin the active fuse of process, notin the
mere succession of states. And neverindifferently, always internally; there is nosuch thing,
Deleuze says, as ‘any multiplicity whatever’.3! The truth is consequentlythat, paradoxically,
the realm of the virtual isa much less capacious tract, understood as a range of
possibilities, thanthe realm of the possible. Butitis notto be so understood, and for
preciselythatreasonitisvital and open.

As iswell-known, Chaos and Complexity Theory offer many resources which place in doubt,
we mightsay outrightly supersede, the ‘Newtonian Paradigm’ on which classical dynamics
and thermodynamicsis based. In essence, the Newtonian Paradigm entails the calculability
of a system’s evolution given sufficient knowledge of that systeminterms of salient
variables. Inthe case of the trajectory of a projectile, this will include the angle of launch,
speed, momentum, wind-resistance, relative strength of gravitational pull at the given
locationinthe gravity well, etc. The body of Chaos Theory has resolutely problematized the
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very possibility of determininginitial conditions in sufficient detail to guarantee
calculability. Indeed, perhaps its most signal message is that science should be conscious of
the potential foreventhe slightest variationin initial conditions to produce wildly varying
evolutions of agiven system. Exact calculability in effect would depend on aninfinite
knowledge of those conditions, and is thereforein principle ruled out; what remainsis the
possibility of defining long-term tendencies of a system. Equally, Chaos Theory has
upended the usefulness of extrapolating from the behaviour of closed systems to the
behaviourof natural processesin general. The closed system had been taken as a paradigm
for all systems, affording empirical scrutability and legitimating generalisations about the
way systems as a whole could be expected to evolve. Now, itis held thatopen systems are
vastly more prevalentin nature than closed, and are significantly differentinkind to
isolated systems, displayinga much greater elasticity of behaviourin contrast to the
obedienttendency of closed systems to succumb to equilibriumin a predictable and timely
manner. Indeed, another of the definitive lessons from Chaos Theoryisthatthereis no
such thingas a truly closed system; even whereall otherforms of energy are shielded, no
system can be insulated finally from the effects of gravity. Allsystems are potentially
subjectto fluctuations which may amplify, deferring the route-march to equilibrium. All
opensystems have the potentialto occupy states far-from equilibrium more orless
indefinitely.

We should be wary of assuming, however, that the Nietzschean-Deleuzian suspicion of
classical thermodynamic principlesis vindicated straightforwardly by the advent of the
Post-Newtonian Paradigm. From the purview of Chaos Theory, itis not the
incommensurability of energetic phenomena as such which underwrites deviations from
equilibrium, butthe fact of the open nature of all systems. The distinctionisacritical one. It
servesto clarify the capacity of given systems to maintain orderagainst chaos, indeed, to
adoptincreasingly complex levels of structuration, but the recognition that the average
progress of the universe tends to disorder remainsintact. The tendency of certain systems
to increase in complexity does notin and of itself contradict the Second Law of
Thermodynamics, if forevery gaininlocal structuration there is atithe of free energy to be
paidin connected systems. The insistence that all systems are openamountstoaclaim
aboutthe accounting system of nature with respect tothe expenditure of free energy.
Every phenomenon has associated with it both an endothermicand an exothermic, internal
and external, entryin the cosmicledger. If the system underscrutiny makesagainin
available free energy, there mustbe inthe longterma consequent greaterloss overall
amongthe systems with whichitisin contact. The structuration represented by convective
cellsinfluid require afocused, prolonged heat source, while its own resulting exothermic
reaction will be radiative, unable to furnish work with anything like the same economy. The
energy boundintothe chemical bondsinfoodisfreed by enzymesin our gutto maintain
and prolong our own metastable order, but what we take, what we can possibly take out, is
lessthanthat gifted by the ecosysteminthe first place. The cost of maintaining order, or
increasing complexity, against the disorder of equilibrium, will routinelybe miscalculated
without some double-entry accounting of the local and the global, then. Charles
Lineweaver expresses this neatly;

To answerthe question, “is complexity increasing?” we need to disambiguateit.
Are we talking about the average complexity of the universe orabout the

complexity of the most complex object?3?

And Lee Smolin draws out the long-term consequences on acosmicscale;
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The secondlaw is doingits best to drive the solar systemto equilibrium, butaslong
as there’s abig star radiating hot photonsinto cold space, that equilibriumis
postponed. Whileit’'s postponed, molecules canride the energy flow to greater
and greater states of organization and complexity. And stars burn for billions of
years, so there’slots of time for complexity to proliferate.33

In otherwords, while itis routinely acknowledged in contemporary physics that all systems
are open, and that thisallows anindefinite growth in relative orderand complexity, away
fromdisorder, itisillegitimateto conclude fromthis that the Second Law is superseded. It
istrue forcertain systems underconsideration, but becauseitistrue forthem, the reverse
istrue of those surrounding systemsin contact. Indeed, we should bearin mind the
principal criterion for defining an open system as such. An open systemis one which enjoys
a throughflow of energy (our Earth receives heat fromthe sun, absorbs, synthesises and
radiates back out). This isanotherway of saying (as Deleuze does)thatenergy gradients
are the precondition of any event at all, that order, structure and complexity are driven by
that flow. Chaos Theory stands squarely behind the Deleuze who speaks of ‘flow’, and even
the ‘liquid physics’ he callsforin A Thousand Plateaus, yet cannot finally underwrite the
details of his resistance to the Second Law.3* Nor, as we shall see, does this definition of
openness associated with chaos theory suffice fora Deleuzian Nature; awider definition
will be required. Chaos theory serves to chart the prevalent ways in which the route march
to equilibriumis deferred, and inthe process perhaps problematizes the Principle of Least
Action, butfinally mustleave inthe realm of conjecture whether this deferral can amount
to anything more. Nevertheless, we shall have reason to explore the fruitful connections
betweenthe ‘deferred equilibrium’ of chaos theory and the concept of ‘retardation’ as it
figuresin Deleuze’s work.

If Deleuze’s resistance tothe second law cannot be straightforwardly underwritten by
either classical dynamics or chaos theory, what of the field of quantum physics, which
supersedes classical theory every bit as much as the latter, but in markedly distinct ways,
on a profoundly different terrain? Writing in the latter half of the twentieth century,
Deleuze is familiar with and puts to use concepts germane to the field, such as
‘superposition’. Yet the same cautionisrequired asin any attempt to evaluate the
compatibility orotherwise of any philosopher’s work with the scientific-theoretical corpus.
One passage where such cautionis especiallydue concerns an argument Deleuze adopts,
ostensibly from atomictheory, in support of his suspicion of the second law. On the face of
it, the argumentseems aready-made point of entry into the task of aligning the philosophy
of difference with the domain of quantum physics;

The values of implication are centres of envelopment. These centres are not the
intensiveindividuating factors themselves, but they are their representatives
withinacomplexwhole inthe process of explication. Itis these which constitute
the little islands and the local increases [remontées] of entropy which nevertheless
conform overall to the principle of degradation: atoms taken individually, for
example, even though they nonetheless confirm the law of increasing entropy
when considered en masse in the order of explication of the systemin which they
are implicated. (DR p.256)

At the atomicscale, Deleuze maintains, entities are immune to the processes of
degradation which afflict macroscopicentities. Itis necessary toforgive Deleuze alittle
looseness of expression here. ‘[Rlemonter’indicates a ‘re-ascending’, asense faithfully
preservedinthe translation, ratherthan a descending (more typically, decreasing) of
entropicvalues. In context, the latter (descending, decreasing) would seemto be required;
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the decrease of entropyisinversely correlated to the decrease of order or complexity (or
when entropy decreases, orderincreases and vice versa). Deleuze howeverintends to
convey an opposition between the low entropy of ‘intensive individuating factors’ and the
susceptibility to increasing entropy of macroscopicbodies (these bodies ‘nevertheless
conform overall to the principle of degradation’). Deleuze isin effect referringto the
process dubbed ‘negentropy’ after Erwin Schrodinger, which refers to the tendency of
certain forms of organization, including principally those associated with life, to form local
pocketsorislands of increasing orderin apparent contradiction to the mandate of
entropy.>3® Nevertheless, as Deleuze acknowledges, the concept of negative entropy does
not violate the second law of thermodynamics; the gainin organization forisolated ‘islands’
isbalanced by a correspondinglossinthe environment of the system, or (as Deleuze would
insist) ‘centre of envelopment’. The opposition is thus drawn between two scales; the
macroscopic, whichis susceptibleto ‘degradation’, and the atomic, which is not. In this
way, Deleuze is asserting that atoms, or more properly relations between atoms below the
level of macroscopicassemblage, are exempt from the second law. He clearlyintends to
establish acorrespondence between the intensive nature of the virtual (‘intensive
individuating factors’), which he assertsis likewiseimmuneto degradation, and the
energeticregime of the atomicscale. The example of the atom, in otherwords, isintended
as an illustration of the claim that entropy is a transcendental illusion, applying only to the
explicate, tolarge numbers of atoms in combination. While the generally accepted
reconceptualization of the atom away fromthe letter of atomist principles may offersome
supporthere, thisis not sufficient to make Deleuze’s case. Modern physics no longer
supportstheideathat atoms are enduring (‘eternal’) entities—indeed, itis misleading even
to talk of the ‘path’ of a particle. Such a path is not the route of an identical particle
through space; as David Bohm putsit, ‘The notion of continuity of existenceis
approximated by that of very rapid recurrence of similarforms, changingina simple and
regularway (rather as a rapidly spinning bicycle wheel gives the impression of asolid disc,
rather than of a sequence of rotating spokes).”3® Although this picture affords some
alignmentwith the notion of intensive unfolding or explication which Deleuze would favour
(indeed, ‘unfolding’ is precisely the term Bohm adopts for the process describedin the
preceding quotation), it does not of itself secure the immunity from entropy Deleuze
envisages onthe terrain of quantum oratomic scale physics.

The point of contention comes with respect to the well-known wave/particle duality which
informs quantumtheory. Every particle, particulate ensemble and indeed macroscopic
objectalike are lentform, we are to understand, through an associated wave-form or
wave-forms, each with asignature frequency. Over time, and acutely so over cosmictime-
scales, all such frequencies willlengthen and hence weaken. Thisis animplication of the
expansion of the universe, betokened by the red-shift of galaxies first observed by Hubble,
which dilutes availableenergy, undoing structure, ultimately down to the atomicscale.
Mili¢ Capek writes;

If the law of dissipation of energy means alengthening of the wave-length of every
kind of energy, it must apply to matteritself, which means agradual
transformation of matterinto radiation.3”

The association of the intensive with the sub-atomicscale is rendered more plausible,
however, by the tendency of contemporary theories to reconceptualise the nature of the
atom interms of entities at scales below that of atoms and even below that of their
constituent components (protons, neutrons, electrons and quarks). Forstring theory, itis
the way in which minute strings are shaped and folded amongst themselves thatresultin
the signature energies of particulate matter, whilefor Loop Quantum Gravity, these are the
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result of unlocalised loops of energy. If Deleuzian metaphysicsisto be attuned to the
advances of modern physics, it may be a matter of recognizing that atomicand directly sub-
atomicentities are in factexplicate, inadifferentbutjust as real sense as are macroscopic
entities. If the intensive isto be located ata given scale, as suggested (though the
suggestionisfarfrom consistently maintained) by Deleuze’s own example, that scale may
be a level below the atomic. Thisline of argument, | believe anecessary correctivetothe
Deleuzian text, willbe elaborated in the discussion of Bohm’s own work below.

More generally, while the question of entropy does not typically occupy the foregroundin
guantumtheorising, itwould be untrue tosay thatit is generally contradicted oreven
unaccommodated inthe history of the field. Von Neumann proposed, in aninteresting
parallel to Deleuze’s own standpoint, that entropy takes effect at that point where the
wave-function collapses. Once again, the specifics of Deleuze’s resistance to the second law
are requiredto see the connection fully. The colouring of entropy as a transcendental
illusionrests on Deleuze’s claim that entropy takes effectin explicated, actualised
phenomena, but could notapply tothe intensive, energeticallyincommensurable
phenomena of the virtual domain. Prima facie, Von Neumann’s formulation offers
promising points of contact between the realm of the wavefunction and the (precisely)
observed world after collapse. The firstis outwith the second law, which extends only over
the second.

The concept of entropy has proven key to the intersection between quantumtheory and
cosmology, andin particularthe high-energy physics of black holes. The Bekenstein-
Hawking conjecture posits aremarkably direct correspondence between the level of
entropy represented by agiven black hole and its ‘surface area’. This line of thinking hasin
turn been adopted to bolsteranovel interpretation of quantum cosmology; the
‘holographic’ universe.

The preceding observations do notfinally serveto establish Deleuze’s resistance to the
second law as incorrect, nor is it assumed that any scientific position implying the long-
term heat death of the universe is ultimately correct (indeed, the empirical proof would
require a perseverance equalto Poincaré’sironic ‘patience’, which might be called upon for
several timesthe duration of the universe to date). Moreover, | hope to demonstrate to
the contrary that there are resourcesin the scientificliterature which strongly resonate
with the philosophy of difference on thisissue. Ratherthe exercise has beenfourfold:to
emphasize towhat degree and in what senses the Nietzschean-Deleuzian resistance to the
second law isiconoclastic; to demonstrate (pace Deleuze) the internal tensions of the
argument from eternal return; the need to supplement thatargument from otherangles
(andto give an initial indication of the ways in which Deleuze does this); and most
importantly tointerrogate the robustness of the Nietzschean superior principle of sufficient
reason, which we can now see goes by the name of ‘the necessity of chance’. Intruth,
while anecessary tacticto bringto the fore the above points of contention, it has been
somewhat misleading to presentthe argument from eternal return without detailingtwo
crucially related elements of the Nietzschean-Deleuzian corpus. The singular conception of
chance itself commonto both thinkers (thisis profoundlydistinct from thatemployed by
Boltzmann, forexample), and the dual regimes to which energeticphenomenabelong. The
first will be addressed inthe chapteron the Ideal Game, the second with referenceto the
themes of Limits and Explication. Both are necessary to an understanding of Orderand
Disorderinthe Deleuzian sense.
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Chapter Two: Entropy and the Complete ConceptinLeibnizand Deleuze

If Nietzschean necessity is ‘the necessity of chance’, allied to asuperior sufficient reason
and key to the concept of Chaosmos, | hope to have shown that certain caveatsapplyinthe
course of establishingacommon rubricbetween our metaphysics (sofar) and the evolving
history of thermodynamics. Over the rest of this work, | would like to demonstrate (pace
Deleuze) the various ways in which the Leibnizian strand of Deleuze’s metaphysics serves
more productively toilluminate questions of orderand disorder shared with scientific
discourse. There are certain indispensable elements required of this Leibnizian reading: the
primacy of divergence; disparity as the precondition of any event whatever; radical chance;
ademonstrable relation tothermodynamics and the second law. The readingitself
dependsona construal of Leibniz’ Principle of Sufficient Reason as a principle of
dissymmetry, ratherthan one of symmetry. Its keystone is the novel form of a certain
Leibnizian necessity, which governs the selection of events. The necessity in questionis the
necessary inclusion of all predicates pertaining to anindividualin the complete concept of
that individual.

Dan Smith systematically and insightfully explores the nuances of Leibniz metaphysical
logicand itsrelationto Deleuze’s ownin his essay ‘Logicand Existence: Deleuzeon the
Conditions of the Real’. Of particularinterest here is his demonstration that Leibniz’ turn
away from Aristotelian formal subject-predicate logictransforms the territory from
abstract categorial reasoningto a logicof the event. He focuses on the formulation by
Leibniz of the principle of sufficient reason as areciprocal tenetto the principle of identity,
often encapsulatedin the shorthand example ‘A=A’. Inits most common sense form, this
principle states thatathingis whatit is— a tautology thatrepresents anecessary truth. A
more developed form of the principle is that wheneveragiven predicate isappliedtoa
givensubject, the resulting statement will be found to be necessarily true whenitis shown
that the subjectitself contains the predicate by definition. Thus we cannot deny thata
triangle is a three-sided shape when ‘three-sidedness’ is shown to be inextricable from the
ideaof ‘triangle’. Allwe need dois analyse the notion of triangle to conclude the necessary
truth of this statement;itis thus known as an analyticstatement. Thisreasoningsingles
out a necessary relation. Leibniz rehearses this classical (Aristotelian) logicin the 8™ section
of the Discourse on Metaphysics, but notes that the definition of identity involved is merely
a nominal, and hence insufficient one. We mightillustrate this point with the observation
that the concept of a unicorn necessarily includes the predicate ‘horned animal’, and in this
way (and any number of others) accommodates the principle of identity. This feature goes
to show, however, thatthe principle has no essential connection to existence or existents
as such; itis merely nominal. Thisfor Leibniz will not serve a productive investigation of
truth, and he concludes;

Now it isevidentthatall true predication has some basisin the nature of things
and that, whena propositionis notan identity, thatis, when apredicate is not
explicitly contained in asubject, it mustbe containedinitvirtually.?

Leibniz’ pragmaticrequirement, that predicates have somebasisin the nature of things, is
insome ways simply one example of the familiarassertion that abstract logical relations
(here, the ‘containment’ theory of meaning) cannotinthemselves assert anything true of
the contingentworld, as any proposition shouldifitisto be truly meaningful. Butitis much
more than this, due to Leibniz’ very distinctive conception of ‘the nature of things’. What
form of predicationisrequired foraLeibnizian metaphysics? Itisone which mustanswerto
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the exigencies of some tightly dovetailed principles governing the nature of things. These
include of course the Principle of Sufficient Reason, the Principle of the Identity of
Indiscernibles and others, well-known elements of Leibniz’ philosophy. | will argue in
additionthatthe Principle of Least Resistance, or Principle of Least Action belongs squarely
amongthese with respecttothe problematicto be addressed, inaway that is not
immediately obvious, but which provides a bridge to the questions concerning
thermodynamics treated here.?

Leibniz’ proposal to ground predicationinthe nature of thingsis conveyedin the idea of
‘the complete concept’. He illustrates his reasoning in correspondence with Antoine
Arnauld, taking as an example of anindividual the biblical figure of Adam;

As if we should mean by Adam the first man, whom God setina garden of pleasure
whence he wentout because of sin, and from whose side God fashioned awoman.
Allthiswould not sufficiently determine him and there may have been several
Adams separately possible or several individuals to whom all that would apply. This
istrue, whateverfinite number of predicatesincapable of determiningall the rest
might be taken, but that which determines acertain Adam oughtto involve
absolutely all his predicates. Anditis this complete concept which determines the
particularindividual .?

Itis clear fromthe phrasingthat histhoughtis motivated by his Principle of the Identity of
Indiscernibles here, which states that any two individuals that were wholly alike in every
respectwouldin factbe the same individual. For Leibniz, this principle serves not so much
to establish whatitisforthingsto be identical, butto delineatean absurdity, since forhim
it isa necessary truth that all actually existingindividuals are differentiable, however
minimally. In the last analysis, this differentiability may be due only to the single final term
of all applicable predicates, yet this would be enough to differentiate two individuals. Why
necessary? On account of the Principle of Sufficient Reason, which states that there must
be a reason why things are thus and not otherwise. This principleis takento governeven
God’sselectionfrom amongthe realm of possible candidates forexistence; if there were
no reason to choose between one possible entity and another, if they were wholly
identical, God would lack sufficient reason to select one foractualisation ratherthan the
other. The complete conceptidea of predicationis furnished to map faithfully onto these
principles concerningthe nature of things. It corresponds to the relationship which the
possible bears to the actual; no definition forany individual can be complete until all its
contingencies unfold, until all the reasons, both local and global, to whichitissubject over
the course of its existence are exhausted. In addition, these principles taken as awhole will
furnish the basisformy claimthat Leibniz’ metaphysics, andin particularthe Principle of
Sufficient Reason, grounds the world on afinal, ineradicable dissymmetry. There can be no
complete symmetryinaworld where each existentis discernible.

What of the particular necessity which belongs to the idea of the complete concept?
Leibniztellsus;

..we are able to say that thisis the nature of an individual substance orof a
complete being, namely, to afford aconception so complete that the concept shall
be sufficientforthe understanding of itand forthe deduction of all the predicates
of which the substance is or may become the subject.*

In short, to know the complete conceptistoknow what predicates belong, have belonged
and will belongto anyindividual whatever. Again, necessarily? Yes, Leibniz tells us, thisis
known a priori to God. As we might put it, there is a necessary fact of the matter whether
we know it or not.° Thisfeature is brought to the fore in anothersense belongingto
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Leibniz’ rationale, which Smith highlights with the observation thatthe complete conceptis
areciprocal principle to that of identity. The necessity belonging to the complete concept,
that all predicates of anindividual belongtoit necessarily, isinasense the inverse
necessity of the principle of identity. And thisis so because of the consonance of the
complete concept with the Principle of Sufficient Reason. Smith comments;

The principle of identity says that an analytic propositionis necessarily atrue
proposition, whereas the principle of sufficient reason says thata true proposition
isnecessarily an analytic proposition.®

Taken at face value, as a statement about logical relations, this tenet has often been seen
as a scandal at the heart of Leibniz’ system, foritimplies nothingless thanthateverything
pertainingtoa given subject belongs toits definition, notincidentally, but necessarily; the
fact of being hit by this raindrop as opposed to that one is characterised as a necessary
truth. Indeed, thisisnonsense if taken as a statement of logical necessity. Yetitis not
intendedas such;itis intended as astatementaboutaction, divergence, selection.
Accordingto Leibniz’ complementary tenetthat every action affects and is affected by the
entire universe, the complete conceptandits close correlate, the Principle of Sufficient
Reasonisan injunctionto usto bear in mind that descriptionin terms of isolatable
essences, of differentiable species and genusesinthe Aristotelian fashion willlead
attention away fromthe interconnected web of series which are in constant process at a
level below statements such as ‘the rain fellon me’. The rainis composed of individual
raindrops, some of which were taken up and condensed within one particular cloud rather
than another, each of which has its historyin turn necessarily connected to the rest of the
causal universe. Yet, as Smith points out, the corollary of thisis that the understanding of
whatit isto predicate something of somethingelse (‘l was soaked’) becomes nota matter
of ‘predication’ —of the attribution of a quality to a thing, but of the event as such (‘there
was a soaking’). The necessity in questionis not one of the logicof identity oressence, but
of the potentially infinite propagation of interconnected causes convergingonthe
particular phenomena expressing themselves in and through a particularsubject. At this
point, we may ask whatremains, whatis lacking for Deleuze in the framework as presented
by Leibniz; are we notinthe realm of a temporal process of endless differentiation,
presupposing notidentity but constantly varying series which constitute difference as
such?Is this not the basis on which to describe difference initself? The answeris—almost.
Deleuze does commit without reserve tothe eventas a constant exchange of virtual and
actual series, andtothis dynamicas a principle of selection, yet he is concerned to identify
a form of difference which will escape completely and utterly from any priorsupposition of
identity, of any explication of differenceas relying on the opposition between stable, pre-
givenidentities. His objection to Leibniz necessity, the ‘complete concept’ represented by
intersecting series of eventsinthe Leibnizian world is a measure of the radical nature of his
own understanding of difference initself, and serves toilluminate his stated rationale for
seekingasuperiorsufficientreasoninthe eternal return. Itisthat Leibniz’ ‘complete
concept’, reliantasitis ondifferentiation extended indefinitely, differs from the
Aristotelian framing of essence in terms of division by opposition (both of these subjects
belongto mankind, butone belongstothe ‘female’ category, while the other belongs to
‘male’) onlyinone respect. While Aristotle maintains that at some level the division must
end (or else we lose sight of meaningful differentiation), Leibniz effectively extends the
processto infinity. For Deleuze, thisisto reinstall identity at the outermost limit; to push
individuation toits furthestreachesis neverthelesstoretainidentity asaprecondition for
differentiation. The superior sufficient reason he seeks must overcome this objection, and
hence he turnsto the radical open-endedness of the eternal return. Thisis the objection he
offerstothe Leibnizian metaphysics in Difference and Repetition. The non-essentialist
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account presented by Leibnizfalls short of that required by the philosophy of difference, of
the chaosmos. Yet here again, we might pause to parse the question differently. Itis not
finally the inadequacy of the complete conceptideawhich harbours the real incongruence,
but Leibniz’ account of possible worlds. The neat dehiscence of the Best world moment by
moment from those lesser possible worlds, consigningall but one toinexistence, is the root
difference. Itis what constitutes the validity of the principle of non-contradiction on which
Leibnizrelies; contradictory elements, the ‘incompossibles’ of the metaphysics are
ontologically proscribed from actualisation within one world, but may occupy separate
worldsindiscriminately, forthey are outwith causal contact. It is that causal separation
which ensures non-contradiction. The borderbetween one possible world and anotheris
the borderat which the complete conceptand the Principle of Sufficient Reason must stop.
Withoutit, there is nothingto prevent both propagating endlessly, amongthe proliferating
multiplicities of the virtual and the paradoxical causalities of the chaosmos. In this light,
Deleuze’s argument misses its mark, foronce the borders betweenincompossible worlds
are relinquished, the complete conceptis nomadically freed, justasis the Principle of
Sufficient Reason. Indeed, it seems to be precisely such aliberation forthose concepts that
Deleuze intends when he insistsin The Fold, against Leibniz, thatthere is a ‘vague Adam’,
and when he describes Whitehead’s Process God, who ‘affirms incompossibilities and
passesthroughthem.’ (FLB p.81). Here itis not at all the notion of infinite predication
which provides the source of contention with Leibniz. Quite the reverse; toinsistona
vague Adamis to remove the borders between incompossible worlds, the borders at the
edge of contradiction, anditis those very borders which preventthe truly infinite
predication which Deleuzerequires. Forour purposes, and according to Deleuze’s later
viewpoint, the complete concept remains not merelyintact, but requisite, if Godis truly to
affirmincompossibilities, if nature is to be attunedtoall its potential, both actual and
virtual.

Dissymmetry, Energy Gradients and ‘The Ultimate Origination of Things’

It remainsto establishin whatsense the triple principles of the complete concept, the
identity of indiscernibles and sufficient reason can respond from within the Leibnizian
corpus to the exigencies of the thermodynamicenergy gradients which Deleuze places at
the heart of his philosophy of difference. All are mobilised in his assertion;

Disparity—inotherwords, difference orintensity (difference of intensity) —is the
sufficient reason of all phenomena, the condition of all that appears. (DR p.222)

The questionisintimately tied to areading of the Principle of Sufficient Reasonasa
principle of dissymmetry. Infact, there isone Leibnizian text which aligns these themes
beautifully; ‘Onthe Ultimate Origination of Things’, where we find that the dissymmetry,
the differential in question, is precisely that of energy gradient.

Before proceeding, one significant obstacle to the proposed reading must be addressed. It
isthat Leibniz’ Principle of Sufficient Reason has beeninterpreted routinely in precisely the
reverse sense; as anargumentfrom symmetry. The classicexample of anargument from
symmetry might be taken from Anaximander, whose cosmology provides an account
addressing the question; ‘if the earth is not supported by anything, why does it notfall
through space?’ Aristotle reportsin De Caelo;

There are some who say that the earth remainsin place because of similarity [or
symmetry], as did Anaximanderamongthe ancients; forathing established in the
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middle, with asimilarrelationship tothe extremes, has noreasonto move up
rather than down or laterally; butsince it cannot proceed in opposite directions at
the same time, it will necessarily remain whereiitis.’

Leibniz’ God would have no reason to choose one direction orthe otherto move this
world, since the respective distances to the edge of the void (Anaximander’s word is
apeiron) are indiscernible; in other words, symmetrical. Charles Kahn comments, ‘itis
indeed the same reason which was glorified in modern times by Leibniz as his Principle of
Sufficient Reason.’®

Indeed, there are passagesin Leibniz’ work which seem to settleonce and forall, and inthe
affirmative, the question astowhether he viewed the Principle of Sufficient Reason as an
argument from symmetry. When Leibniz wants to convey to Clarke the pedigree of his
Principle, the example he givesis drawn from Archimedes’ De aequilibro, concerningthe
reason for the balance of weights; “Tis because noreason can be given, why one side
should weigh down, ratherthan the other,’® clearly articulating one of the variants of this
principle, known as The Principle of Insufficient Reason. lan Hacking references a brief note
from 1678 in the Leibniz archive entitled ‘De incerti aestimatione’, wherein Leibniz states
the ‘Principle of Indifference’ holding that equipossible cases have the same probability
(therebyreflectinga symmetry), and makes the claim thatit may be justified
metaphysically. Hacking concludes, as we might well, that thisis an unspecified reference
to the Principle of Sufficient Reason.!® The argument for sufficient-reason-as-dissymmetry
would appearto falterat the gate. Notwithstanding Leibniz’ own recognition of these
variants, itis my contention that by far the greaterdeal of the force and drive of Leibniz’
philosophy can bestand most coherently be understood in terms of sufficient-reason-as-
dissymmetry. Forwhatis the final lesson to be drawn from the principle but thatin cases
where complete symmetry pertains, nothing happens? More emphatically, with respectto
the realm of potential, if all entities werein arelation of perfect symmetry, perfectidentity,
nothingwould originateatall. And if, as we have seen, Leibniz’ motivationistofurnisha
logicfaithful tothe ‘nature of things’, to the Event rather thanto merely ‘nominal’
distinctions, thenthe Principle of Insufficient Reason provides no traction; itservesonly to
identify only a certain redundancy at the outerlimit of phenomena. The incompossible
symmetry which the Principle of Indifferenceidentifies precludes any Event. As Deleuze has
it, If God’s calculations rounded out, there would be noworld.

On the Ultimate Origination of Things

In ‘Onthe Ultimate Origination of Things’, Leibniz broachesthe ideaof a ‘certain dominant
unity’ which orders the world, or ‘the aggregate of finite things’.

For the dominant unity of the universe notonly rules the world, but also
constructs or makesit; and itis superiorto the world and, so to speak,
extramundane, anditisthusthe ultimate reason of things. Fora sufficient reason
for existence cannotbe foundinanysingle thingalone, norinthe whole aggregate
and series of things.!?

In pursuing the ultimate origination of things, then, we are indeed in search of sufficient
reason. Leibniz sets out the task of God in terms of an analogy with a game with rules. The
rules are extramundane, pertaining to the world of potential ratherthan the actual. The
firstisto do with essence;
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We must firstacknowledge from the fact that something exists ratherthan
nothing, thatthereisin possible things, i.e.in possibilityor essence itself, acertain
demand forexistence or (soto speak) a straining to exist...all possible things strain
with equal right forexistence.?

The next considerationis the implications of this rule for maximising strategy (God’s);

Andthe situationislike thatin certain games where all the spaces onthe board are
to be filled according to certain rules, and where unless you use some skill, you will
inthe end be excluded from certain spaces and forced to leave more spaces empty
than youwould have wished.®?

The skills required bearonthe most elegant translation possible from the conditions above
to the constraints pertainingto the progress of the game below. The most efficacious move
will be the one that does not inadvertently (through lack of forward thinking) cut the player
off fromthe end goal, the one which preservesthe most productivelong-term outcome.
Sufficientreasonis notan abstractly applied principle, but one whichis acutely sensitive to
conditions pertaining at each instantin the passage of nature. Equally, in maximising
strategy;

Assumingthata move isto be made from one pointto another, although nothing
further determines the path between them, the easiest orshortest way will be
chosen.*

With this last stepinthe chain of reasoning, Leibnizis stoppinglittle short of identifying the
principle of least resistance, our principle of least action, with the principle of sufficient
reason. This line of thought marries perfectly with the characterisation of entropy asa
principle of selection; those phenomenawilltend to be deselected which embody an
energy state overreaching that readily available underlocal conditions, taking the balance
sheetfurtherthanit‘need be’ from equilibrium. ‘Moves’ (phenomena) which contradict
thisrule are notstrictly forbidden, but willhave to be paid back onthe balance sheet by
contributions of energy from elsewhere. Just as arbitrary or ill-thought-out choices made
by God with respectto particularindividual phenomena will produce distortions of the
well-ordered fabric of the best world, so random fluctuationsin energy state will ramifyin
the form of ‘unnecessary’ turbulence.

We always bearin mind of course, that inall of this, Leibnizis embellishing ratherthan
moving away from the notion of actualisation as subject to God’s choice, but all the
particulars of that embellishmentare aligned to arounded sense of physical causality
which cannot help butremind the modern reader of our science of thermodynamics;

From these considerationsitis now wonderfully evident how acertain divine
mathematics or metaphysical mechanicsis employed in the very origination of
things, and how a determination of the maximum holds good, just as, of all the
angles, the rightangle is the determinate anglein geometry, and as liquids placed
inotherliquids organize themselves into the most capacious shape, namely the
spherical; butespeciallyin common mechanicsitself, when several heavy bodies
are struggling against each othersuch a motionfinally arises through which occurs
the maximum descenton the whole.?®

The images Leibniz offers translate with some facility into the register of thermodynamics.
His analogy of the ‘several heavy bodies’ suggests strongly aset of precariously-balanced
boulders onthe brink of collapse, whose potential energy will be converted into kinetic
through the operation of gravity should their precarious balance fail. The exchange
between potentialand kineticenergy (and indeed all energeticexchange) is governed by
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the firstlaw of thermodynamics, which states that the total energy of the world is
conserved, while the collapse of boulders toward amore stable plateau conforms to the
second law, which requires that all systems seek theirlowest energy state inthe longterm.
At the same time, however, thisimagerecalls the metaphysical ‘straining of essences’ for
existence, as though compossibles were vying to fall through into the actual, to achieve
‘maximum descent’, to adopt the path of least resistance.!® The modelis metaphysical and
it is not. More recentincorporationsinto the vocabulary of thermodynamictheory also
allow usto recognize the image of the more viscous liquid immersedin the less, and
adoptinga spherical shape, as one example of the topological expressions forequilibral
energy distribution we come across in complexity theory; the example of abubble’s
tendency to spherical shapeis aclose parallel (foundin both Gleick and Delanda)?’

If Leibniz’ ‘compossibility’ bears such aclose relation to the existence of energy gradients,
then, and with such close association to the Principle of Sufficient Reason, it seemsthere is
indeed much overlap with Deleuze’s concept of the virtual, whereby differences in intensity
are the sufficientreason of all thatappears. As we have seen, the ‘metaphysical mechanics’
of the compossiblestraddles the two domains of the potential and the actual, justas do
Deleuze’sintensive relations; God’s choice requires aminimal difference atevery turnin
thisworld below and inthe world above. Genesisis a perennial process manifestintwo
regimes. Moreover, both the virtual and the compossible are construed not to entail any
ultimate descentinto disorder, orequilibrium. It would indeed require an aggressive
psychoanalyticreading to confuse the finalstasis to which Leibniz theodicy tends, the
Harmony, with the scientists’ Heat Death. On both Leibniz’ and Deleuze’s part, it seems, the
premises of thermodynamics are embraced, but not the conclusions.

We know the formulaforLeibniz; things are selected, chosen by God from among the
compossible candidates with aview to overall best functionalfit for progress toward the
Bestworld. Leibniz’ text presents origination, oractualisation, by way of an extended
analogy with dynamicprocesses: The reference to heavy bodies suggests a pile of
precariously balanced boulders. The heavy bodies are seeking equilibrium, the world is
seekingto collapse all gradients (of energy, of disharmony), to take the path of least
resistance orsteepestroute. Itisthe world described by thermodynamics.

Moreover, Leibniz’ Principle of Least Resistancecirclesin lockstep with the idea of the
complete concept, the Principle of Sufficient Reason, the Principle of the Identity of
Indiscernibles, the breadth of his metaphysical system. A brief rehearsal demonstrates as
much.

God’s choice is not motivated between indiscernible entities; *® those essences which are
indistinguishable, identical, will not enjoytransition from potential to actual, ° could not
contribute to the progression of the world toward the Best. Yet should the essences
considered by god differintheircomplete concept by the merestscintilla, by any gradient
whatever,?°there is sufficient reason to decide.?!

The dynamic model mirrors the metaphysical system. The precariously-balanced rock
whose destinyitistofall first, differsinfinitesimally in balance fromthe others; if there
were perfect symmetry of balance, there would be no sufficient reason to choose, nothing
would happen. And that contingencyis afunction of its complete history, its complete
concept; priorfalls, angle, the relative proportion of minerals which cooled intoits
composition, futurefractures. Any deviation fromthe history of the otherbouldersisa
precondition forchoice, discernibility. Nor will its complete concept, its ‘essence’ be
exhausted untilits historyis over; for Leibniz, things accrue theirown essence overa
lifetimeand all their contingencies belong to them necessarily. Essences strain for
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existence just as heavy bodies fall toward their complete concept down the steepest route,
subjecttothe Principle of Least Resistance. Itis metaphysical anditis not, God’s choice
requiresaminimal deviation atevery turninthis world below and in the world of potential
above. The boulderwill slipand fall ata new angle. Genesis, Originationis a perennial
process devotedto coininganew world at each moment.

From Many Worlds to Chaosmos

When Deleuze comesto make a break from the Leibnizian form of sufficient reason, it
centresona rejection of the many possible worlds scenario that ultimately underpins
Leibniz’ system. Deleuze insists rather on the existence of asingle world which contains all
compossibilities and incompossibilities withinit; this one world he names the ‘chaosmos’.
Thisrejection of the many worlds hypothesis is entangled with a standpoint on the nature
of energy and entropy, and should be read off alongside an extended discussion thereof in
chapterfive of Difference and Repetition.

Deleuze is conscious of the drasticdistorting effect to Leibniz systemrepresented by his
insistence thatthe unactualised states of affairs remain in one cosmos, the chaosmos. To
revisitat greaterlength the quotation above regarding divergent series:

Each seriestellsastory: not different points of view on the same story, like the
different points of view on the town we find in Leibniz, but completely distinct
stories which unfold simultaneously. The basicseries are divergent; not relatively,
inthe sense thatone could retrace one’s path and find a point of convergence, but
absolutely divergentin the sense that the pointorhorizon of convergence liesina
chaos oris constantly displaced within that chaos. (DR p.123)

The point of contention centres on the nature of series, and as we have seen, more
particularly onthe property of convergence or divergence. The claim effectively is that the
neatdehiscence of eventsin Leibniz cosmologyreduces the radical displacements of
chance, subordinatingthemto alinearflow of time. The series selected foractualisation
cease to have any causal (or expressive) connection with those which remain unselected,
due to incompossibility orincompatibility with the criterion of ‘the best’. In LeibniZ
scenario, divergent worlds are consigned to non-existence. At the end of the world, all
troubling diversions have been left behind and all series converge to Harmony.

This process belongs equally to another register, at once both mathematical and
philosophical, furnished from Leibniz’ work and attended closely by Deleuzein all his
discussions of Leibniz; differential calculus. The calculus as developed by Leibniz deals with
the reciprocal determination of seriesin terms of the difference between two given values
representingthe degree of change inagiven figure orsystem. No final value may be
reached forthe rate of change, orindeed the rate of change of change, except by
identifyingalimittoward which the values converge. This, asiswell known, is
mathematically straightforward forlinear functions, offeringan integral value
correspondingtothe relation between the two initial differentiated values. Reiterations of
the process can offer greaterand greateraccuracy, convergingever closerto the identified
limit. Leibniz was neverto solve the problem of integrating non-linear functions, though he
recognized the importance of findingsome waytodoso. It is a small step to draw the
analogy between this state of mathematics and Leibniz’ metaphysics; the compossible is
the actualisable, while the linearis the integrable; equally, the incompossible is
unactualisable inthis world, while the non-linear remains unsusceptible to integration. The
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analogyis all the more apt given thatthe differential calculus depends finally on the
differentiation between two points at ever more exquisitely proximate, infinitesimal
remove, asymptoticallyapproachingidentity yetin the end theoretically discernible. The
calculus seems poised precisely at the entry-gate to existence guarded by the principle of
the identity of indiscernibles.?? If integration and actualisation go hand in hand, thenin the
mathematical register Deleuze’s point of departure from Leibniz effectively equates to an
insistence thatboth linearand non-linearfunctions, both the ruly and the unruly, both the
ordered andthe disordered figure in the selection of events. When Deleuze insists that
divergentseries are primary, thisis atonce a prioritisation of the non-linear mathematical
function and the turbulent phenomenawhich resist simple integration. The linearworld is
a series of smallislandsinthe preponderantly chaoticocean of nature. To banish to
anotherworld that which threatens disorderistoignoreits properly productiverole in this.

To follow the developments Deleuze makes from Leibniz’ differential philosophy to his own
full-blown philosophyof difference, then, is first and foremost to recognize the
accommodation of productive disorder within one world. Leibniz’ isolated worlds render
them amenable tointegration, to the balance of harmony, just as classical physicsisolates
the system and takes the result, equilibrium, to be the purest expression of nature. In fact,
both were hunting down and caging the rarest bird. Deleuze’s refusal of the particularform
of disorderwe call entropy stands squarely on the same ground as Chaos theory.
Phenomenawe cannotintegrate, energy which escapes mathematicaltaming, is too
quickly written off asrandom disorder. This departure from the Leibnizian framework will
come to be consolidated and embellished by the coining of the notion of disjunctive
synthesis, and the substitution of the (Leibnizian) notion of ‘divergence’ forthe more subtly
nuanced interplay of complication, implication and explication.

The Calculating God

Itisentirelyin keeping with his project that Deleuze should begin the chapterfollowing
extended discussion of Leibnizian themes with a figurative image of cosmological entropy
inspired by the nature of the mathematical continuum.

God makes the world by calculating, but his calculations never work out exactly
[juste], and thisinexactitude orinjustice inthe result, thisirreducibleinequality,
formsthe condition of the world. (DR p.222)

This complex image resonates throughout whatis to follow in chapterfive, encapsulating
numerous aspects of the equally complex argument. Ultimatelyitisintendedtoserve asa
markeron the way to the conceptual appropriation of Nietzsche’s Eternal Returnas a
superiorsufficient reason.

The image of God the calculatoron a denotative level makes reference to the history of
mathematics: specifically the serialinvention of various different types of number, each
intendedtofillinagap left by the precedingregime. Thus the Natural, or counting
numbers are supplemented by the Whole numbersincluding zero, then the Rational
numbers allowing usto express numbervalues as fractional, followed by the Irrationals
which are incapable of expression by fractions, the Complex numbers which are
composites of imaginary and real numbers, and so on. In each case the type of numberin
guestion was conceived as away of addressing complex problems which extended beyond
the capacity of the existing range of types. Ultimately, the conjecture isthatthereisa
‘space’ of numberwhich may be smoothly and completely filled by a full range once thisis
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discovered —this space is known as ‘the continuum’. Deleuze’s God, then, on a denotative
level, isworking through the continuum. The crucial implication of this metaphor, though,
isthat for Deleuze, the continuum will never be exhausted; the space of number will always
retain something of the incommensurable, the unequal, within itself inherently —if the
intention of God the calculatoristo equalize everything out once and for all, he may
succeed provisionally on one level, but only atthe expense of having to pursue this
inequality, this disequilibrium, ever onward into the next regime of number. Thisisin
contrast to Leibniz’ God, who supersedes the incommensurable, the incompossible,
through consignmentto nonexistence, and who finally resolves the disharmony of
troublesome series. This extended metaphorislaid out with the conclusion;

Finally, god has not defeated the unequal initself, butonly separated it fromthe
divisible and enclosed it within an outer circle, kuklos exothen. He has equalised
the divisible in this extension, which is the extension of the Soul of the world, but
underneath, atthe deepestlayer of the divisible, the unequal stillrumblesin
intensity. (DR p.233)

Itis on the connotativelevel, though, that thisimage connects with physical action, andin
particularwith entropy;

The world ‘happens’ while God calculates; if the calculation were exact, there
would be noworld. (DR p.222)

The first half of this assertion (thatthe world ‘happens’ while God calculates) echoes a
marginal note Leibniz made to himselfon his own copy of the ‘Dialogus’.?®* The second half
is Deleuze’s own elaboration, in effect distancing the claim from the Principle of Indifferent
Reason. What countsin the worldisthe unequal, the dissymmetrical, difference, which are
always priorand resistany tendency to homogeneity;

The world can be regarded asa ‘remainder’ and the real inthe world understood in
terms of fractional orevenincommensurable numbers. Every phenomenon refers
to an inequalityby which itis conditioned. Every diversity and every change refers
to a difference whichisits sufficient reason. (DR p.222)

We are to understand, then, that the nature of the physical world is such thataction, just
as with the domains of number, sweeps ever on pastitself without attaining an ultimate
fulfilment; the ‘remainder’ is no transitory inequivalence in God’s calculation, itis ratheran
ineradicable component of nature, without which existenceitself would terminate. ‘[1]f the
calculation were exact, there would be noworld.” We should note too, that diversity and
indeed all change inthe chaosmos which Deleuzeis outlining has its own sufficientreason,
inherentinanineradicableinequality or heterogeneity, a disparity between forces. Further,
for Deleuze, following Nietzsche, the very inequality of the remainderitself, of any given
momentwithitself, renders nonsense the ideathataterminus may be reached;
‘permanence and fixity’ rule out becoming.

In otherwords, any arrival at equivalence or equilibrium, or whatamounts to the same
thing, identity, is strictly out of the question, since thisidentity initselfisan
epiphenomenon of the difference which underliesit. Deleuze goes onto develop God’s
calculationin more explicitlyphysical terms through the course of chapterfive; intensity
and extensity are said to maintain just such a relation of calculation to remainder; intensive
multiplicities express themselves in actualised occasions, in extensive quantities, but retain
an irreducible tendency therein;

Intensity is difference, but this difference tends to deny or cancel itself outin
extensity and underneath quality. (DR p.223)
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Yet;

We cannot conclude from this that difference is cancelled out, or at least thatit is
cancelledinitself. Itis cancelled insofarasitis drawn outside itself, in extensity and
inthe quality which fills that extensity. However, difference creates both this
extensity and this quality. (DR p.228)

In the transition from many worlds to chaosmos, then, there are a number of correlated
distinctions arising between Deleuze’s position and Leibniz’, all of which bearon the
character of the principle of sufficient reason. Differentiation assumes priority over
integration, divergence over convergence; the status of ‘the remainder’isturned onits
head, transforming from the disharmony over which LeibnizZ God will ultimately prevail to
the productive precondition of all thatappears; compossibility and incompossibility remain
imbricated within one chaosmos. Sufficient reason can no longerserve to balance the
books;itis ratherthe law which ensuresthat no final balance couldin principle be reached,
justas the continuumwill never be exhausted. In the end, however, itwould be misleading
to suggestthatsuch a clean distinction can delineate the boundaries of Deleuze’s debt to
Leibniz, orthatthe argumentsofar conveysthe full ‘superiority’ of his sufficient reason; we
shall returnto these themes later with respect to the topics of symmetry and the identity
of indiscernibles.

Mathematical Thought, the Problem and the Cosmos

As we have seen, mathematical thinking plays a productive role in philosophical thought for
Deleuze; we commonly find the twointertwined in his work. This aspect of his philosophy
donatesits own contribution to the picture of an evolving cosmos which we are developing
here, inways that are notimmediately obvious. Some elaboration at this pointonthe
specificnature, value and creative potential of mathematics for Deleuze willserve to
foreground why thisis so, and provide aninitial waymark toward a specificform of dialectic
whichisso important for Deleuzian natural philosophy; specifically adialecticwhich
circumvents any form of negation. Thisin turn will illuminate the key role of the concepts
of ‘limit’ and ‘constant’ which are increasingly to come to the fore in the later stages of this
cosmological reading of his work.

From the start, let usidentify three motivations which play norole in Deleuze’s adoption of
mathematical concepts. Firstly, there is no subscription to mathematical truths asinany
sense more rigorous than otherclaims, as somehow representing a closer approximation
to Ideasinthe Platonicsense, and thereby capable of underpinning any more sublunary,
contingent truths which he may wish to treat. Indeed, if there is any ‘truth’ to mathematics
at all for Deleuze, itbelongs to the sense of mathematics ratherthanto particular
statements or propositions, and that sense must enfold paradox, ambiguity, uncertainty
and contradiction every bitas fully as the sense of spoken and written language; this much
isevidentforexamplefrom his paradoxical conception of ‘the ramifying series’ in The Logic
of Sense, or the profoundly multivalent nature of singularities and multiplicities in hiswork,
both ideas derived from mathematics and commandeered to speak of the world. Secondly,
he does not require from mathematics any enduring, unchangeable objects or entities. For
Deleuze, inspired by the work of the mathematician Albert Lautman, mathematicsis an
adapting, mutating and mobile field which expands through its own exigencies, its own self-
determination. Lastly, while mathematical concepts are frequently adopted toilluminate
Deleuze’s argument, they should not be taken as metaphorically representative of
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processesinthe world; thiswould be toignore the broadside and extended attack on
representation asa mode of thinking as such which occupies so much of Difference and
Repetition. Rather, they serve as a particularly direct example of the differential processes
to which all phenomena, natural, social, psychological, are subject. Inan unambiguous
sense, itiseminently possiblefor problems prompting a mathematical responseto express
themselvesin altogether different domains, natural social etc. The problemissotospeaka
common root of all domains.

Albert Lautman’s work provides amodel of dynamicstructuration which speaks at once to
Deleuze’s sense of thought and to the passage of nature as he presentsitin hisownwork.
On the level of scientificthought, it provides the basis for him to parse between two basic
approaches, the axiomaticand the problematic, and to valorise the latter overthe former.
The axiomaticmethod was first consolidated by Euclid, in his Elements, which deals with
Plane Geometry. An axiom, or postulate, of agiven mathematical systemis understood to
be a fundamental truth of the system from which further secure inferences may be
elaborated, something akinto an a prioritruth. Thus, armed with the axiom that the angles
of any triangle add up to one hundred and eighty degrees, we are able to specify without
measurementthe magnitude of athird angle given the magnitudes of the two adjacent.
Axiomaticmethod is essentially amethod of deduction from asmall set of postulates.

The axiomaticmethod hasits owninherentlimitations, however. the axioms of plane
geometry will not automatically generalise to encompass other geometrical systems. Inthe
geometry of curved spaces, itis not true that angles of a triangle will sumto one hundred
and eighty degrees. Onacurvedsurface, the triangle figure is ‘inflated’ outward convexly
or deflated concavely, augmenting or diminishing the degrees of the respectiveangles. The
mathematician whois engaged in enlarging the descriptive (or perhaps functional)
capacities of the discipline will serially encounter difficulties, whereby the axioms of one
field (planegeometry) will failto transferto another (the geometry of curved surfaces). The
problem encountered will force solutions, butin the course of arriving at those solutions
the terms of the method may require transformation. The relative concavity or convexity of
curved surfaces have no correlate in plane geometry, yet must clearly be factored in; the
problem has (in this case) forced a bifurcation of possible solutions and a corresponding
differentiation of approach. We encounternot only a previously inapplicable question—is
the surface concave or convex (and hence the angle more oblique ormore acute thanfor a
triangle ona flatplane)? —but each case presentsits own set of possible solutions,
correspondingto the degree of concavity or convexity encountered. There are aset of
solutions specifyingthe degreeto which the angles are augmented, predicated on the
degree of convex curvature of the given surface, anothersetranging overthe concave. The
problem servestoredistribute the conditions dictating solubility. At the time the problemis
discovered, the axioms already established forthe simpler case of plane geometry will no
longerserve, while those governing the more complex case are yetto be established. An
enforced period of explanation and discovery isrequired at such junctures, which may lead
to the adoption of a fresh set of axioms more adequate to the enlarged domain. Thereisa
‘problematic’ phase. The example of projective geometry servestoilluminate this
movement. Projective geometry can be understood as the study of three dimensional
figures ‘projected’ onto aflatplane. Acircularfigure with a light behind it casts a shadow
onto a flatsurface. Aswe turn the circle perpendicularly to the light source, it casts
increasingly truncated ellipses until, fully perpendicular, it becomes astraightline; the
projectionregisters only the two-dimensional aspect of the circular body. As such, the
axioms serving projective geometry must allow for the treatment of straight lines as special
cases of curvesor ellipses. More generally, projective geometry ‘...can be defined as the
study of those properties of plane figures that are unchanged during central projection.” 2*
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It serves asa bridge between planegeometry and more full-blown forms of curved surface
geometry. Its axioms subsume those of plane geometry, butin the course of this
generalisation adifferent perspective is conveyed on plane figures themselves; a physical
meaning comes to underpinthe treatment of the straightline as ‘merely aspecial case of
the curve. The structural mutation between sets of axiomatics belongingtorelatedfieldsis
complex;itisa shift of sense, areconfiguration more than simpleaddition.

In the axiomaticand the problematic, then, we have two methods or modes. Daniel Smith
characterises the distinction as follows;

The fundamental difference between these two modes of formalisation can be
seenintheirdiffering methods of deduction: in axiomatics, adeduction moves
fromaxiomsto the theoremsthatare derived fromit, whereasin problematicsa
deduction moves fromthe problemtothe ideal accidents and events that
condition the problem and from the cases that resolve it.” 2°

The two modesrelate to each otherdialectically, aperiod of exploration followed by the
resulting period of axiomatization. Deleuze recognizes both modes and theirrespective
utility, butfor his philosophy the problematic mode is by far the more important.
Moreover, he is contentto identify the tension between the two modes as dialectical,
albeitina sense which avoids any suspicion of the negative inherentin Hegelian-style
dialectic. Torecognize the motivation forvalorising the problematic overthe axiomatic,
and to understand how this can contribute to framing the movement of evolutionary
cosmology, itis useful to examinebriefly Deleuze’s debt to Lautman and the profound
connectionstothe Ideaand the Event which Deleuze attributes to the mode of the
Problematic.

In ‘Introduction: On the Nature of the Real in Mathematics’, Lautman writes;

Mathematicsis constituted like physics: the facts to be explained were throughout
history the paradoxes thatthe progress of reflection renderedintelligible by a
constantrenewal of the meaning of essential notions. Irrationalnumbers, the
infinitely small, continuous functions without derivatives, the transcendence of e
and of m, the transfinite had all been accepted by anincomprehensible necessity of
fact before there was adeductive theory of them. 2¢

For Lautman, then, the ‘real’ of mathematics (after Brunschvicg) is akind of ‘matter’ which
offers ‘resistance’ tothose theoreticians who are engaged with it. He adds,

This matter is neithersimplenoruniform, it hasits folds, its edges, its irregularities,
and our conceptions are never more than a provisionalarrangement thatallows
the mind to go furtherforward. ?’

The elements of the real which Lautman offers for exampleare not the well-regulated and
simply deployed footsoldiers of the mathematical field such as the cardinals. They are each
insome way intractable, enigmaticand paradoxical, existing seemingly beyond the world of
biddable numberinsome eminentrealm whose powers and nature we can only glimpse at
oneremove. The parallels with Platonicldeas are more than suggestive; Lautman regularly
and explicitly draws the connection. On the face of it, this Platonist aspect should placein
guestionthe appeal for Deleuze’s philosophy of Difference, when so often Platonicldeas or
Forms are read as the metaphysical guarantors of identity, sameness and resemblance;
perfecteternal typesto which sublunary tokens may only aspire. Indeed, Deleuze himself is
concernedto ‘overturn’ Platonism on exactly those grounds, forinstance in the first
Appendix to The Logic of Sense, where he presents the argument that the only reality lies
with the token, the simulacrum, ratherthan the type. Lautman’s owninvestmentin
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Platonism, however, is expressed in ways that circumvent this reading. For Lautman, the
Ideas at the heart of mathematics, the ‘matter’ whichresists, is not ‘simple noruniforny,
not selfsame, butratherhasits ‘folds, edges andirregularities’, never more than
‘provisional’ inform. He explicitly distances his reading of the Platonicldeafromthe
type/token model;

By Ideas, we do not mean models whose mathematical entities would only be
copies, butinthe true Platonicsense of the term, the structuralschemas according
to which effective theories are organised. 28

Notsimple, notselfsame, notimmutable, Ideas are rather expressed in structural
schemata. Lautman elaborates;

If qualitative distinctions exist in mathematics, they characterisethe theories
rather than the entities. #°

In otherwords, then, the paradoxical, problematicelements of mathematics such as mand
e remain as such, remainintractable, until they are situated withinagiventheory. We
might think here of the notion of infinity, which remains chimericuntil expressed within
some relevantfield such as Cantorian Set Theory. Here again, though, itis no small feature
of Lautman’s vision that the paradoxical element comesto be expressed integrally within
the structure of the explanatory framework, the structural schema:the Cantorian
innovation which renders infinity tractable is the bifurcation of the conceptinto ‘countable’
and ‘uncountable’ forms of infinity, afunction of the deduced viability of mapping the
elements of one set (e.g., the natural numbers) onto another (say, the primes). Itis the
structural schema of the theory by which the Ideais to be understood, the distribution of
the paradoxical elements within its own particular field. Without this structure, without the
acceptance that exhaustive mapping between sets constitutes aform of ‘counting’, the
mathematical entity remainsintractable. One furtheraspect of Lautman’s thought should
be notedif we are to appreciate its value for Deleuze; when Lautman asserts that effective
theories are organised accordingto structural schemas, we should hearalongside this a
corollary; the structural schemas are not arbitrarily conceived, but motivated to
accommodate enduring paradoxicalformsin ways asyet not foreseen. Thisis certainlythe
case with Cantorian Settheory; the problematicat hand, the imperative (in this case) to
renderinfinite series amenableto mathematical procedure, informs the novelstructural
schema. Thus Lautman’s philosophy entails a dialectic; a dialecticcomprised of the
movement of Ideas. While agiventheory may achievethe desired tractability of the
paradoxical elementin question, this can only be the provisional resolution of the problem.
This does not imply that the paradoxical elementisinitself resolved;itretainsits disruptive
powers, its ‘remainder’ within the explanatory framework, which will itself once again
redistribute, redeploy in aninevitable encounter with the next explanatory framework. In
thissense (asense which Deleuze embellishes), the ‘problem’ and the ‘solution’ are
profoundly differentin kind to question and answer. Whereas an answer might be
understood to puta question to rest, the solution cannot resolve the problem finally. The
problem retains the powerto force movementonward beyond the solution, any given
solution remains merely one amonga set of possible solutions. Lautman writes;

..[Flacts consist of the discovery of new entities, these entities are organised into
theories and the movement of these theories embodies the schema of the
connections of certain ldeas. 3°

Hence,
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Ideas are notimmobile andirreducible essences of anintelligible world, but ... are
related to each otheraccordingto the schemas of a superiordialecticthat presides
overtheirarrival. 3!

Itisthis sense of the dynamic movement of mathematical structural schemas which
Deleuze adopts and broadens into his own metaphysical real underthe sign of the
Problem. He specifies;

... [T]rue problems are Ideas and ... these Ideas do not disappear with ‘their’
solutions, since they are the indispensable conditions without which no solution
would everexist. (DR p.168)

Justas Lautman likens the mathematical real to problemsin physics, Deleuze does not
restrict the paradoxical movement to the realm of mathematics;

Problems are always dialectical; the dialectichas no othersense, nordo problems
have any othersense. Whatis mathematical (or physical, biological, psychical or
sociological) are the solutions. (DR p.179)

As one aspect of the Event, Problems are ubiquitous and unceasing:
The eventbyitselfis problematicand problematizing. (LoS p.54)

Differently put, the distribution of singularities and problematicelements pertaining to one
eventisthe resultof, informed by, the priorevent from which it evolves, and equally serves
to informthe eventinto which it will morph;

The momentthat the two series resonate and communicate, we pass fromone
distributioninto another. The momentthat the two series are traversed by the
paradoxical agent, singularities are displaced, redistributed, transformed into one
another, and change sets. (LoS p.53)

In all that Deleuze writes of the problem, then, heis concerned to preserve the sense of
structural movementand dynamicwhich Lautman attributes to the development of
mathematics. This, the most signal characteristic of mathematical thought for Deleuze, is
unrelated to any search forsome superior rigour, much less an attempt to ground truth on
the basis of eternal entities. Rather, we can see in outline in the mathematical model, and
the Problem more generally, the same internal motor of evolution which governs the
passage of nature in Deleuze’s philosophy. The tension between problem and solutionis
there inthat same tension he names disparity. Inlight of Lautman’s analogy, the world
itself, ‘matter’, offersits own ‘resistance’, its own retardation, complexification and folding.
The worldin effectis adialectical movement between problems and solutions; in the
constantly shifting redistributions of singularities in the event, the world endlessly raises
problems and proposes solutionsinresponse. The eventis ‘byitself problematicand
problematising’, it does not wait forjudicious formulationin the mind of an engaged
thinker; the problem determinesitself, just as complex mathematical entities present their
own particularintractabilities. ‘In fact,’ Deleuze asserts, ‘the domains of resolvability are
relative tothe process of the self-determination of the problem.’” (LoS p.122). All of thisline
of reasoning underwrites Deleuze’s metaphor of the calculating god on the cosmological
scale. Deleuze’s cosmosis a problematiccosmos. Inthe end, the aspect of problematics
which will prove to be mostsignificant for the project of orientation to modern scientific
cosmology and mostilluminatingin squaring the contentious circle of entropyis the
following claim;

The negative, underits double aspect of limitation and opposition, seemedto usin
general secondaryinrelation to the instance of problems and questions. (DR p.106)
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Amongthe complex values attributed to the Problem for Deleuze, the mostvaluable isits
capacity to overcome the negative. Thisisits particularform of dialectic. As we shall see,
thisis due toa sense of ‘limit’ and ‘constant’ in nature as provisional and in constant
deploymentand redeployment, as caught upin perpetual evolutionary movement.

The Complete Concept and Disjunctive Synthesis in Sufficient Reason

Leibniz’ consignment of less fit worlds to inexistence can be characterised as an exclusive
disjunction. No element of aworld so consigned may have causal influence on any element
of the world selected inthe line of progress toward the Best, noreven onits most adjacent
partnerin rejection. Allare causally disjointed. The logical term ‘exclusive disjunction’ is for
thisreasoninapplicableinthe chaosmos Deleuze paints forus. All relataare forhimrather
expressively complicated;the unactualised state of affairs may be incompatible,
counterfactual to the one which takes place, butit is not thereby excluded from the realm
of expressiverelations. It remainsinthe folds of the Eventum Tantum, as the secret power
of the Event. Thisisthe meaning of Deleuze’s term ‘complication’. Itisfor thisreasonthat
Deleuze is broughtto coin his most challenging concept; Disjunctive Synthesis, or Inclusive
Disjunction. Aninclusivedisjunction, Deleuze claims, ‘does not close itself withinits own
terms. On the contrary, it is non-restrictive.’3?

Francois Zourabchivli, one of Deleuze’s most perceptive students, calls ‘Disjunctive
Synthesis’, ‘the principal operator of Deleuze’s philosophy, his signature concept above all
others.”*3 Atthe same time he acknowledges its ‘monstrosity’ with respect to the history of
philosophy. This monstrosity is firstly entailed by the disregard the conceptimplies for the
mainstays of traditional logic; the law of excluded middle and principles of contradiction. If
the chaosmosis to have its ‘superior sufficient reason’, then it must abandon these logical
foundation stones. Indeed, as philosophical concept, Disjunctive Synthesisis proposed with
the explicitintent of obviating these overly restrictive principles, as Deleuze seesit, reliant
as they are onthe exigencies of identity and sameness; equally, as philosophical concept, it
isintended to overcome the mathematical shortcomings of the differential philosophy; the
Leibnizian dependence (perforce)onintegration andits correspondent principle of
selection/actualisation. Moreover, with respect to Leibnizian philosophy more broadly, we
need only note that Leibnizincludes amongst his principle tenets that the first marker of
incompossibility is the logical relation of non-contradiction, or excluded middle (this logical
relation understood as a constraint on God, who may not act in a self-contradictory way),
and that priorto any Leibnizian investigation of multiplicity as suchis the belief thatfirstto
satisfy logicmust be found an irreducible unity, albeit of avery singularkind —the monad.3*
The underpinnings of Deleuze’s ‘superior sufficient reason’ are differentin terms of the
principles of logical relation to those of Leibniz. To understand the import of Disjunctive
Synthesis, then, we should begin with the formulation of the law of excluded middle; An
individual A may not at the same time and in the same respectbe not-A.3* Thisisa law of
subject-predication, assigning the rule of ‘either-or’ to the valid application of predicates; a
law of exclusive disjunction, in effect asserting anon-relation between the individual and
the excludedterm (Aisa rational animal, and thus nota non-rational animal). Inclusive
disjunction comprehends the set of possiblerelationsin a markedly contrastive manner;
‘the non-relation becomes arelation, disjunction becomes arelation.’3® Alongside this
transposition, we should note that the predicative function of the law becomes merely
secondary; the inclusivedisjunctionis nolongerintended to preside over subject-predicate
logic, butrepresents a causative, orrather, expressive relation. Deleuze’s chaosmos knows
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no either-or; contradictory phenomenaremain linked through the complexities of
expression.

To appreciate this more fully, we should note the parallels between this formulation and
Leibniz’ term ‘the completeconcept’. Leibniz’ termis equally scandalousin context of the
history of logic, since ittoo represents areversal of subject-predicate logic. Leibniz’
argument was that all predicates associated with the lifetimeand context of agiven
individualshould be included as ‘necessarily’ belonging to the complete concept of that
individual; all contingencies in effect becoming necessary. Thisisadirectresult of histenet
that all phenomenainany given moment are causally connected to all others, more orless
distinctly, justasistrue for Deleuze. Butas we are now ina positiontosee, the needto
found this principle onthe law of excluded middle disappears with the removal of
boundaries between the actual and virtual worlds. It was the law of excluded middle that
keptthe gate between worlds, without which the complete concept may propagate
indefinitely; to assertthat all phenomenain the chaosmos are related, whether actual or
virtual, compatibleornot, isthe precise meaning of Zourabchivli’s phrase, ‘disjunction
becomesarelation.’

Let usrecall that when Deleuze wishes to give a positive example of the momenta he seeks
to setfree from Leibniz, itisto Whitehead he turns, whose God ‘affirms incompossibilities’.
No readerof the two thinkers can fail to be struck by the correspondences betweenthem
(we shall focusonseveral), anditis certainly true that Whitehead’s nature offers strong
parallels with Deleuze’s chaosmos. And while Whitehead famously characterised the whole
of philosophy as ‘footnotes to Plato’ (his ownincluded), there is nevertheless a significant
common root for Deleuze and Whitehead in theirreading of Leibniz. Indeed, Whitehead’s
arrival at this ‘affirmation of incompossibilities’ should be read less as a schism with Leibniz
than an astute development of his metaphysics. For Whitehead, the route to ‘inclusive
disjunction’ is through an extension, rather than a contradiction of Leibniz’ logic. The key is
hisrefinement of the Leibnizian term ‘appetition’, which refers to the tendency of the
monad to seize its own future, to shape its own composition from amongthe phenomena
inits world. An appetite ordesire forself-organization, understood without necessary
reference to conscious decision. The body of water breachingthe damn and flowingto
lower ground will serve as an example of appetition equally well as the animal seeking food
or social reinforcement.

The word ‘appetition’ occurs notinfrequently in Whitehead’s work, though his own coining
is ‘prehension’. Both words convey essentially the same import. All individuals ‘prehend’ all
others—the entire universe is expressed through the relations pertainingto any given
individualtherein.?” Prehension belongs equally to the eventratherthan the conscious
decision. The ‘nexus’ or ‘actual occasion’ is the outcome of priorappetitive or prehensive
enfolding for Whitehead asitis forLeibniz, and the aggregate of past prehensions shape
the future of the individual. The crucial refinement comes with the term ‘negative
prehension’.

For Whitehead, accepting those same tenets that characterise Leibniz metaphysics; the
interconnection of all things and the tendency of systems to enfold elements from their
total situation, negative prehensionis anecessary corollary to positive appetition. It
belongstothe ‘principle of limitation” which Whitehead saw as a necessary supplement to
Spinozist metaphysics, and which we shall encounterin some detail in following chapters. It
isthat form of prehension which annuls the influence of agiven phenomenon from within
the individuated nexus under consideration, due to distance or causal neutrality the one
withrespecttothe other.Inaveryreal sense, in coiningthisterm, Whitehead is
recognizingthe needforacertain reversal of viewpointdemanded by Leibniz’ conception
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of nature. Instead of ‘How is it that all things are interconnected?’ the question becomes,
‘Giventhatall things are interconnected, how isitthatindividuationis possible?’ Inamore
Leibnizianvein, ‘How isitthatthe mirror universe prevents itself from becominganinfinite
hall of mirrors without point of view?’ Ouraccount must comprehend not merely the
selection of adjacent possibilities incrementally through the appetition of the given monad
(or nexus), but the affirmative refusal of others. This affirmative refusal of necessity
embraces all phenomenawhich are of no significanceto the nexusinits evolution, and
counts with as much weightasthose phenomena positively prehended. Indeed, infinitely
more so, since all phenomena at whatever remove throughout the universe figure in this
exchange more orlessdistinctly, more orless obscurely; all may come to figure more
clearly forthe nexusin question through positive prehension, orbe demoted to obscurity
through negative prehension. Inthisway, Whitehead is free to agree with Leibniz that,
‘Every present state of a simple substance is a natural consequence of its preceding state,
insuch a way that its presentis bigwithits future,’ 38 whileinsisting that that futureisa
reciprocal exchange between whatisadopted and whatisrefused. Ina sense, Whitehead
displacesthe God governing Leibniz’ selection of compossibles to the scale of individual
systems; prehension atonce selects the elements to combine and those to relinquish. Each
nexus ateach momentisa world adopted from a myriad of others left unactualised.3®

We have taken a step toward Deleuze’s Chaosmos, along a more ostensibly Leibnizian path,
but otherfactorsin Whitehead’s metaphysics are required to bringthe full correlationinto
view. Mostimportantly, prehensionis notto be conceived as a (dual) relation pertaining
solely between actualised phenomena. Both the actual and the non-actual shape the
landscape of prehension;

... [I]nthe becoming of an actual entity, the potential unity of many entitiesin
disjunctive diversity —actual and non-actual —acquires the real unity of the one
actual entity; so thatthe actual entity is the real concrescence of many potentials.
(PRp.22)

Potential in the Whiteheadian passage of nature is a real factorin its evolution. Systems,
nexds, work through disjunctive diversity. Counterfactuals figure in the total situation, just
as they do for Deleuze inamuch-quoted passage:

A strangerknocks on the door. Fang makes up his mind tokill him. Naturally there
are various possible outcomes. In T’sui Pen’s work, all possible solutions occur,
each one beingthe point of departure for otherbifurcations. (LoS p.114)

The garden isfull of forking paths. For Whitehead, incompatibility and contradiction have
theirplaceinlogic, but, he says, ‘It will be observed thatlogical notions mustthemselves
find theirplacesinthe scheme of philosophical notions.’*° In fact, he claims, contradictions
and incompatibilities are not only rare in nature, and most merely apparent, butitis part
and parcel of the work of prehension to transform and overcome such negation:

...[T]he heightening of intensity arises from order such that the multiplicity of
componentsinthe nexus can enterexplicitfeeling as contrasts, and are not
dismissed into negative prehensions as incompatibilities. (PR p.83)

Here, the ideashares much with Deleuze’s centres of envelopment; the channelling of
heterogeneous series more orless stably into attunement. Finally, Whitehead does not
stop short of relegating the status of logical contradiction, of negationin light of these
insights;

A physical poleisinits own nature exclusive, bounded by contradiction: a
conceptual poleisinits own nature all-embracing, unbounded by contradiction.
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The formerderivesits share of infinity from the infinity of appetition; the latter
derivesitslimitation from the exclusiveness of enjoyment. Thus, by reason of his
priority of appetition, there can be butone primordial nature for God; and by
reason of their priority of enjoyment, there must be one history of many actualities
inthe physical world. (PR p.348)

We are doing no violence to the respective thought to substitute ‘explicate’ for ‘physical
pole’ and ‘implicate’for ‘mental pole’.*! Itisonly in extension, the explicate domain, says
Deleuze, that negation supervenes onthe difference initselfof the implicate. Only the
physical pole, claims Whitehead, knows contradiction. The implicate and the mental pole
are blind tothe distinction between factual and counterfactual, to contradiction. For both,
disjunctive diversity, disjunctive synthesis, is the vibrant signature of natural process.

Each philosopherfinds a productive bifurcation from Leibniz’ metaphysics, both forthe
sake of overcoming negation, the excluded middle, the traditional bedrock of identity.
Deleuze erases the barriers between possible counterfactual worlds, at the furthest
reaches, while Whitehead locates the movement of those worlds in the prehensive
appetites of nexdsin process, atthe least physical scale. Cosmology is at once a micro- and
a macro- phenomenon. Scientificcosmologists themselves would assert the same. To
estimate the total mass of the universe we first need to evaluate the relative mass and
relative preponderance of each natural kind withinit, the weight of the proton and the
electron. To understand the characteristics of the early cosmos, we must understand the
characteristics of plasmafields. The quantum nature of vacuum energy must be factored
into estimates of the capacity of the universe to expand. The local and the global are
entwined. Whitehead’s evolutionary cosmology takes pains to adhere to this tenet.
Evolutionisingrainedin each sub-whole, each Blakean grain of sand.

Thus to the picture of the chaosmos we have developed so far, we may add the co-
presence of contradictory logical elements, understood in terms of the relations of
contingent phenomena, alongside acommitmenttothe world and physical action as at
root based on the play ofincommensurable forces. Disjunction becomes arelation.
Deleuze’s adoption of the term disjunctive synthesis can be seeninthislightasa key
conceptual tool underpinningthe superiorsufficient reason he seeks. The logical relation
outlinedinthe law of excluded middle cannotapplyinthe philosophy of difference, which
must define itself independently of the concept of identity. The same must be true of the
superiorform of sufficient reason. Deleuze favours a certain Leibniz; not the Leibnizwho
claims of the monad that it securesforthe world anisolatable point, unsusceptibleto
infinite division as are all merely spatial points (and thereby the Leibniz who champions the
law of excluded middle), but the Leibniz who shows us that the worldis multiplicitously
enfolded within each monad. Asforthe interrelation of the local to the global, Deleuze
exploresthisthemethrough the work of Gilbert Simondon.

Physical Systems, Disparity and disjunctive Synthesis

A sizeable proportion of the fifth chapter of Difference and Repetition is devoted to
discussion of physical processes; biological individuation, speciation and evolutionin
particular, butthe important figure of Gilbert Simondon for Deleuze, and the interpretation
he offers of both organic and inorganicprocesses within the same framework is decisive in
developing Deleuze’s line of argument with respect to disjunctive synthesis; Deleuze also
draws on Simondon’s workin The Logic of Sense and much laterin What is Philosophy?.
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Energy gradients and thermodynamicprocesses, intimately associated with the principle of
sufficient reason, remain central to the argument.

Firstand foremost, Simondon’s work in the natural sciences—an attemptto provide an
account of the genesis of individuals without recourse to pre-existingforms —reflects a
concern that motivates Deleuze explicitly and underlies his treatment across the corpus of
memory, identity, time, extension etc. The goal is to find aform of immanence whichis not
‘immanentto’ anything.

As such, Simondon’s critique of Aristotelean ‘hylomorphism’, an account whichiis
formulatedinterms of the union of matter (hyle) with form (morph) is entirely consonant
with Deleuze’s own. The association with Chaos theory is unmistakeable here too, since
Simondon is unmistakeably furnishing an account of self-organization, a factorin natural
systems which has, accordingto llya Prigogine and Isabelle Stengers, greater explanatory
powerthan previous paradigms;

We are temptedto go so far as to say that once the conditions forself-organization
are satisfied, lifebecomes as predictable[in terms of its emergencefrom the
inanimate] as the Bénard Instability ora falling stone.*?

Deleuze adopts oradapts terms from Simondon’s work to illuminate the business of
geneticexplanation. Simondon’s ‘Disparity’ is in effect the intensiveform of intersecting
heterogeneous series with respect to the operation of forces, while Simondon’s ‘pre-
individual singularities’ remains with Deleuze those elementsin agiven system which
catalyse individuation. Sean Bowden defines the shared confluence of ideas between
Deleuze and Simondon with reference to aquotation from Simondon’s doctorat;

As he putsit, “the individual is the reality of a constitutive relation”, a constitutive
relation which does notdepend forits existence upon already given terms, but
rather refersonly to otherrelations. Granting primacy to relations overindividuals
‘all the way down’ is a consequence of Simondon’s commitment to an anti-
substantialist approach toindividuation.*?

Indeed, when Deleuze introduces the term ‘disparity’ in Difference and Repetition, itisin
context of an insistence on the infinitely regressive nature of differential intensitiesin
relation:

[T]he expression “difference of intensity” is a tautology. Intensity is the form of
difference insofaras this isthe reason of the sensible. Every intensity is
differential, by itself adifference. Everyintensityis E-E’, where Eitself referstoan
e-e’,andeto an e-¢’ etc.: each intensity is already a coupling (in which each
elementof the couple refersinturnto couples of elements of anotherorder),
thereby revealing the properly qualitative content of quantity. We call this state of
infinitely doubled difference, which resonates to infinity disparity. (DR p.222)

Anditisat this pointtoo, that we are referred back to the engagement with Leibniz; we are
being offered akey to the nature of the ‘superior sufficient reason’ which must be
adequate tothe chaosmos:

Disparity—inotherwords, differenceorintensity (difference of intensity) —is the
sufficientreason of all phenomena, the condition of all that which appears.

(DR p.222)

Our understanding of the principle of sufficientreason, then, is directed toward, if not
identified with, the operations and processes associated with intensity; intensity as ‘the
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condition of all that which appears’ is the chaosmoticversion of the ‘reason why things are
thus and not otherwise’. Thisis evidenttooin the visible parallel between Leibniz
insistence thatthe difference between analytictruths and contingentis thatthe perceived
necessity of contingent truth entails following an infinitely regressive chain fromthe
phenomenon under consideration toits furthermost conditions in the state of the entire
cosmos. Here, the infinite regression in question is that pertaining to intensity, closely
identified with difference;itis the asymmetrical, non-equilibrialintersections and
divergences of intensive series which will lead us by series on series of reasons to infinity.
Two things are equally clear; the functional fit for the argument of the notion of intensity
with the refusal of equilibrium, since intensive infinite regression admits of no quantitative
final balance between forces; and the consequent co-existence in one chaosmos of the
compossible and the incompossible, of the convergent and the divergent.

If thus far the Simondonian notion of ‘disparity’ is consonant with Deleuze’s direction of
argument, there isone furtherfactor which clarifies the signal importance of the term; itis
that, like Deleuze, Simondon explicitly construes forces and theirinteraction as
incommensurable, non-equilibrial and beyond quantification as such, locating rather the
capacity for noveltyinthe world asissuing from the realm of the ‘metastable’, far-from
equilibrium. As Brian Massumi points out, discussingthe terminthe register of
‘information”:

What differentiates Simondonin general fromthe cyberneticand information-
theory traditions out of which Bateson was working (in particular, what
differentiates him from Wienerand Shannon/Weaver) is that, for Simondon, this
differencing process canin noway be understood in quantitative termsandis not
susceptibleto any kind of stable formalization.**

Moreover, the term as used by Simondon is within adistinctly thermodynamicregister,
connotingfirstand foremost the energeticdifferential between forcesinhering withina
milieu, an energy gradient. Justas did his mentor Georges Canguilhem before him,
Simondon placed emphasis on the reciprocal determination of individual and milieu in the
process of individuation.* Priorto the emergence of any givenindividual, there is a matrix
of unco-ordinated differential heterogeneousforcesinherentin the chemical and
thermodynamicmake-up of this ‘mother-liquor’, as Anne Sauvagnargues expresses it.*® The
mother-liguorisinaninitial (and continuing) meta-stable state in which the forces are
brought to bear on one anotherby the introduction of a singularity. In the case of a crystal,
that singularityisa‘seed’, animpurity akin to the grit which initiates the growth of a pearl
inan oyster. The forces de-phase around the singularity and converge on athreshold by
dint of which they enterinto communication; they achieve ‘disparity’ ordisparition, and
theirinitial incoherent heterogeneity ‘concresces’ into asystemwith its attendant ‘regime
of functioning’. The important feature of such processesis thatthey emphasize the
reciprocally determinativerelations between the individuating entity and the milieu. As
Brian Massumi points out, addressingacommon misinterpretation of Simondon:

The associated milieu is often wrongly understood to be synonymous with
‘environment.’ Itisinterpreted as referring to the space surrounding the boundary
of the technical object (orthe membrane of an organism), considered from the
point of view of the elements contained in that space thatare liable tofuel the
technical object’s functioning. In fact, the associated milieuis notfundamentally a
spatial concept. Simondon definesitas the ‘regime’ of energy transfer between the
technical objectand its environment, across the boundary.*’
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For artefact (‘technical object’) and naturally occurringindividual (membrane or crystal)
alike, this ‘regime of energy transfer’ is subsumed under the title ‘transduction’, which
servesto name the ongoing process of reciprocal determination between milieu and
emergentindividual. Foreveryincremental ‘concrescence’ (Deleuze’s termis ‘enfolding’)in
the formation of the individualitself, thereis a correlative variation of the constitution of
the milieu; while series of salts and minerals accrue, converge at the surface of the crystal,
and are subsumed intothe depths, otherseries of elements are rejected, diverge; the
consequent chemical and energeticvariation of the crystal is matched by the variationsin
the milieu. Individuation isimproperly understood for Simondon, without takinginto
account the transductive, reciprocally determinative nature of all physical processes. Nor
can we fail to recognize the deep correlation of this account with the Whiteheadian
account of positive and negative prehension detailed above.

What Simondon offers, then, isamechanism of individuation which must be pictured from
another point of view than that of the individual coming-to-be (conjunctive synthesis); the
‘deselection’ of the otherelements which remain outside (or more accurately, are thereby
constituted as ‘outside’) the individual are equally importantin the processas a whole. The
synthesisis disjunctive. The process must be recognized as reciprocal; the chemical
constitution of the milieu, too, is coherently altered, along with its overall population of
‘pre-individual singularities’, the tenor of its intensities. What happens, happens between,
divergingas well as converging, as Deleuze reflects, echoing the Simondonian notion of
disparity ascommunication;

Every phenomenon flashes inasignal-sign system. Insofaras a systemis
constituted orbounded by at least two heterogeneous series, two disparate orders
capable of enteringinto communication, we call itasignal. The phenomenon that
flashes across this system, bringing about the communication between disparate
series, isasign. (DR p.222)

And we are to understand the importance of the notioninits wider context for Deleuze
when he writes;

There isindeed aunity of divergent seriesinsofarasthey are divergent, butitis
always a chaos perpetually thrown off centre which becomes one onlyinthe Great
Work. This unformed chaos, the great letter of Finnegan’s Wake, is not just any
chaos. Itis the power of affirmation, the powerto affirm all the heterogeneous
series. (LoS p.298)

The key notion here is that of affirmation; in this light, Simondon’s account of individuation
offers precisely that affirmation whichis demanded en passant throughout Difference and
Repetition and in Nietzsche and Philosophy —a demand for affirmation of divergence, of
chance, of chaos— a form of affirmation which does not presuppose a pre-existing subject
to affirm, aform of immanent affirmation which does not presuppose anything to which it
isimmanent.

Simondon’svocabularyis placed firmly within this context once againin The Logic of Sense,
when Deleuze analyses the syntheticrelationship of divergent and convergent series
togetherinterms of ontological genesis, though in this case the term ‘singularity’ conveys
at one and the same time the connotationsit possessesin calculus and geometry’;

A world already envelops an infinite system of singularities selected through
convergence. Within this world, however, individuals are constituted which select
and envelop afinite number of the singularities of the system. They combine them
with the singularities that theirown body incarnates. They spread them out over

51



theirown ordinary lines, and are even capable of formingthem again on the
membranes which bringthe outside and the insidein contact with each other.
Leibnizthenwasrightto say that the individual monad expresses aworld according
to the relation of other bodies toits own, as much as itexpresses this relation
accordingto the relation of the parts of its own body. (LoS p.126)

Here thenis Simondon’sindividuation as ‘the prolongation of asingularity’ made to march
intune with a conceptual distinctionin geometry. A geometrical figure is said to possess
both ordinary and singular points; the difference between the two is that the singular point
isambiguous with respecttothe surrounding series with whichitisin contact. An example
Deleuze discussesis that of the apex of a pyramid, whichis a singular point for several
ordinary lines; those forming the vertices which converge uponit.

The two very different senses of ‘singularity’ —the Simondonian catalyticelement (the grit
inthe pearl) which brings series into communication and the mathematically ambiguous
signare reconciled hereinavery complex act of conceptual synthesisintended to
characterise the process of selection and individuation. The point at the apex of the
pyramidis at one and the same time the final pointin a series of points belonging to
several lines; soto speak, it puts theminto communication just as does the gritin the pearl.
Equally Deleuzeisreconciling Leibniz’ divergent sense of the compossibleand the
incompossible with his own chaosmoticdisjunctive synthesis; the world is expressed
through each individual, in accord with Leibniz’ monadicworld, yetin avery different
sense. Eachlocal systemisin contact with its neighboursthrough lines of convergence,
whichitexpresses clearly through contiguity, as do Leibniz’ monads, yet theselines extend
up to and beyond those points where they diverge, the singular points. Eachindividual isin
contact with, expresses, all individuals in the world, but obscurely, again, as with Leibniz,
through infinitely ramifying lines of divergence. For Deleuze, all series intersect and diverge
incommunication with other series. Ultimately, no given pointis simply selfsamewith
respectto itsidentity within any given series, all are singular, belonging to a multiplicity of
series. Nolongeristhe Leibnizian distinction between compossibility and incompossibility
put intocommunication through a God operating as a telephone exchange, a centrepoint
ensuring harmonious exchange, but through aleatory points and ambiguous signs
extending off indefinitely. Each individual, then, remains necessarily the sum of all its
predicates, butinthatsame sense as a singularity contains its own power of expressing
innumerable contradictions; here is Deleuze’s ‘object=x’, the concept which overcomes the
idea of world understood merelyas the circle of convergence.

We are now faced with the aleatory point of singular points, with the ambiguous
sign of singularities, or rather, that which represents this sign, and which holds
good for many of these worlds, or, in the last analysis, for all worlds, despite their
divergences and the individuals which occupy them. There isthus a “vague Adam,”
that is, a vagabond, a nomad, an Adam=x common to several worlds. (LoS p.131)

Nor does Deleuze fail to acknowledge the resonance of this picture with Whitehead's work;

For Leibniz, as we have seen, bifurcations and divergences of series are genuine
borders betweenincompossible worlds...For Whitehead (and for many modern
philosophers), on the contrary, bifurcations, divergences, incompossibilities and
discord belongto the same motley world. (FLB p.81)

The discussion above goes some way to establishing that for Deleuze processes such as
those exemplified in the work of Simondon at the scale of individuating (partially isolated)
systems are to be understood also atthe scale of the chaosmos as a whole; thatthe
chaosmosisa non-totalising aggregate of endlessly ramifying convergentand divergent
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series. This speaks of an attunement of the local with the global. Undoubtedly both
Deleuze and Whitehead subscribeto such an attunement, butitwould be wrongto
conclude thatthe global is simply the aggregate of systems such as those described by
Simondon. For both philosophers, it would be wrong to say that nature begins with the
local and propagates out from myriad local centres like the countlessinteractingripplesin
a lake underrainfall. The Event operates also through non-local means; modern science
tells usthis no lessthan our philosophers. This aspect will be treated in detailina
subsequent chapter.

In terms, then, paradoxically, the chaos Deleuze seeks to identify, chance as the only
necessity, isin uterowithinthe well-ordered harmony of Leibniz’ system. Leibniz’ short,
dense essay on ‘Origination’ (one of which Deleuze was aware; he citesitin Difference and
Repetition) seemsto allow forsuch a development, in away which avoids, perhaps, the
difficulties of orientation attached to the argument from eternal return. We find the
elementsrequired: the primacy of divergence is of one piece with the principle of the
identity of indiscernibles; the disparity of energy gradientsis underwritten by the
dissymmetrical nature of the principle of sufficient reason; the Principle of Least Resistance
entails direct dialogue with the field of thermodynamics. And the necessity of chance isthe
same necessity that belongsto the complete concept, conjoined asitis with these tightly-
interrelated principles. Acomplete conceptadapted toinclude the vague Adam of the
virtual chaosmos, accruingto eachindividual with every breaking of symmetry (the boulder
falls toward its complete concept), but sweeping everon pastitself along both diverging
and convergingseries, unchained from essence oridentity, toward the Eventum Tantum.*®

The foregoing serves not so much to restore to the displaced prince Leibniz the crown of
superiorsufficientreason, as to foreground features of Deleuze’s chaos which allow a great
deal more traction (I don’t say agreement) with the discourse of physics. To champion this
Leibnizisto championa principle of dissymmetry. Ultimately, | will argue, itallows us to
specify whatitisthat constitutes an open universe foraphilosophyof difference.

Deleuze resists both the lessons of thermodynamics and the faith in symmetry whichis
prevalentin much of the history of physics. These are connected elements; disparity is
dissymmetry. While itis possible to recast questions relating to the formerin terms of the
latter, thisinitself cannot remove genuine difficulties in orientating the metaphysics to the
physics. Firstly, let us make a brief examination of symmetry and its importance to modern
physics, thenaddress atelling question; ‘can the Leibnizian-Deleuzian philosophy of
difference coherently dismiss the heat-death of the universe?

Chaosmos as Cosmology

If energy gradients are the sufficient reason of all that appears for thermodynamics,
symmetry isto mostintentsand purposes the sufficient reason from which modern physics
drawsits rationale. Mathematical relations of symmetry have come to take the place of
‘law’ in classical physics; where there is symmetry, science identifies an underlying order.
As we shall see, however, the point of contention between Deleuze and the prevailing
scientificconsensusis by no means so black and white, and far from universally upheld
among the scientificcommunity. Once again, itisin the particularities of this tension that
productive exchange may be found.

Let usreturn to the paradigmimage Deleuze offers for physical action at the beginning of
chapterfive of Difference and Repetition; the image of the calculating God. If the internal
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disequilibrium, incommensurability (and dissymmetry) of the regimes of numbers through
which God passesis firstand foremost castin terms of numbertheory, fated to advance
toward a completion of the continuum which willever and again recede, remaining
‘problematic’ in Deleuze’s terminology, we should nevertheless not forget that ultimately
we are beingoffered ametaphorforphysical causation/expression. Moreover, thereisa
dual aspectto thisimage; it isin play on the scale of individual systems such as those
treatedin Simondon’s work, which redistribute ever anew the internal and external (‘pre-
individual’) singularities in transductive exchange, just as the Lautmanian structural
schematareconfigure in the transition from one regime of umberto another. Itis also
unmistakeably to be taken as applicable (metaphorically) on the level of the cosmos; if
God’s calculations were exact there would be no world; the very terminology chosen to
designate this ever-unfolding continuum, the ‘chaosmos’ isinitself calculated to connote a
(non-) totality on acosmological scale; Nietzsche’s concept of the Eternal Return, which
Deleuze adapts to underpinthe temporality of God’s calculations remainsin Deleuze’s
hands a tableau of cosmicdimensions, of eternity. Dissymmetry and disequilibrium are to
be understood as universally applicable. Disparity is intensity. To grapple adequately with
the cosmological scale, and tensions remaining between Deleuze and scientificdiscourse, it
isfirst necessaryto outline the universal application of symmetry in key scientific
frameworks and the ways in which Deleuze’s philosophy pointsin otherdirections.

There are clearinstancesinthe history of science and mathematics where the notion of
symmetry plays afundamental part. It represents an unequivocal cornerstone in the
conceptual apparatus of special relativity, inthe form of the group theory established by
Evariste Galois; group theoryisintended toidentify invariants under transformation of a
givengroup of elements, and its use by Einstein represented a radical new conception of
whatit was to solve a problemrelatingto physical action.*®

In the formulation of the Standard Model of particle physics, the equation which bears the
name of Diracisan iconiccase in point. Accordingto Nicholas Mee, symmetry lay atthe
heart of Paul Dirac’s intuitions of nature. The Diracequation was an attemptto addressan
anomaly which had arisen by 1928 between the nascentdisciplines of Relativity and
Quantumtheory; for quantumtheory, the behaviour of wave-like forms, specifically
electricity and magnetism, grew intractable at speeds approaching the velocity of light,
disagreeing with the formulations of Relativity. In an effort to reconcile the two theories,
Dirac found a solutionin the form of an equation which contained withinitasingular
implication; thatthere was a ‘previously unsuspected symmetry at the heart of matter’.>°
Specifically, this was subsequently to serve as the prediction of the existence of a
symmetriccounterpart of the electron, the positron. More generally, the Diracequation
predicts that for every given kind of particle there must be amirror-image particle; forthe
proton, the anti-proton, forthe neutron the anti-neutron. Asamark of the equation’s
prodigiousinfluence too, later developments in the Standard Model have generalised this
initial insightintoa ‘zoo’ of particles, includingamong them such exoticpairings asthe
guark and the squark, an increasing range of which have been confirmed to exist under
experimental conditions (the anti-proton confirmed in 1955, the anti-neutronin 1965; the
Higgs Boson most recentlyinJuly 2012).

In 1979, the Nobel Prize was awarded to Weinberg, Glashowand Salam, following the
example of Dirac, for positing aresolution to the unification of the electromagneticforce
and the weak atomicforce in terms of a fundamental symmetry between them, under
conditions achievableonly underextreme high-energy states;

Justas the magnetization of a piece of iron can be wiped outand the symmetry
between differentdirections restored by raising the temperature of the iron above
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770 degrees, so alsothe symmetry between the weak and electromagneticforces
could be restored if we could raise the temperature of ourlaboratory above a few
million billion degrees.>!

Peter Woit, in Not Even Wrong, considers atlength the extent to which mathematical
formulations of symmetry have beenincorporated into physical theories, citing not least
the influence of the mathematician Hermann Weyl in this history, with respect to the
mathematical underpinnings of quantum mechanics represented by Group Theory and the
Lie Groups in particular. For guantum mechanics (and less directly so for classical
mechanics) when there are transformations of a physical system which do not change the
physical regularities governing the system, these transformations are said to be
‘symmetries’ of the system;

Some of the most basicaspects of physics follow from looking at symmetries. The
symmetry undertranslationsin space implies the conservation of momentum,
symmetry undertranslationintime implies the conservation of energy.>?

Weyl himself wrote amonograph on symmetry, in which he makes clearjusthow
fundamental the conceptis to his philosophy; ‘As faras | can see, all a priori statementsin
physics have theiroriginin symmetry.’”>3 Bernard d’Espagnat sums up the significance of
symmetry andinvariance in twentieth century physics as follows;

..we must emphasize how right Largeault was in stressing the importance present-
day physicists attributeto symmetries. To claim that this concept (and perhaps
evenmore its “offspring,” the notion of the symmetry-break) dominated the whole
of twentieth-century physics would hardly constitute an overstatement.>*

It iswith respectto two factors here that we can bringinto focus the potential conflict
between Deleuze’s philosophy of difference and the conceptual foundations of physics.
Firstly, we note that ‘symmetry’ for physics denotes more than mere spatial relationships;
translationsintime (forwhich we might read ‘evolutions’ or ‘phases’ of asystem), for
instance, are understood to be of equal significance. Each is understood to capture the
‘invariants’ of agiven system;aninvariantis simply that which remains constant under
translation; the simple translation of rotation in atwo-dimensional plane, forinstance, can
be characterised as that translation which preserves the distances of all elements onthe
plane fromthe centre of rotation. Secondly, we note that symmetry bearsaclose
conceptual relationship to physical principles of conservation; the conservation of
momentuminherited from Newton and the Conservation of Energy as formulatedin
classical thermodynamics by Clausius are prime examples. Richard Feynman draws this
connection;

It is extremelyinterestingthatthere seemstobe a deep connection between the
conservation laws and the symmetry laws. This connection has its proper
interpretation, atleastas we understandittoday, onlyinthe knowledge of
guantum mechanics.>®

This association of symmetry with conservation laws was ultimately to be codified by Emmy
Noetherintoaseries of equations which effectively represent the translation of the idea of
‘law’ in classical physicsintothe idea of symmetry for modern physics. Symmetryis Law.

Deleuze onthe otherhand, could notbe more clearon his resistance to the idea of
symmetry;

The negative expression “lack of symmetry” should not mislead us:itindicatesthe
origin and positivity of the causal process. (DR p.20)
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And,

Curie commented thatit was useful but misleading to speak of symmetryin
negative terms, as though it were the absence of symmetry, withoutinventing
positive terms capable of designating the infinite number of operations with
unmatched outcomes. (DR p.234)

The translations by now are apparent. We can equate Deleuze’s ‘origin and positivity of the
causal process’ arising from ‘lack of symmetry’ with the notion of disparity, or
disequilibrium, which he calls the ‘sufficient reason of all that which appears’; dissymmetry
and disequilibrium are cognate terms. Itisinteresting to note, however, that Deleuze cites
a scientist, Pierre Curie, for supporton thisline; aninitial suggestion, which | shall develop
later, that the contrasting viewpoints here may be as much a matterinternal toscience asa
point of contention between the philosophy of difference and scientificdiscourseas a
whole. Differences of opinion internal to scientificdiscourse notwithstanding, in context of
the connections between symmetry and equilibrium, and the parallel between symmetry
and conservation laws more generally, itis clearthat any serious treatment of Deleuze’s
philosophy andits relation to science mustaddress the detail and the implications of his
resistance tothe idea.

Finally, itwould be misleading to claim that Deleuze’s emphasis on disparity,
incommensurability and dissymmetry amounts to a complete dismissal of the conceptand
indeed the value of symmetry as such. As with the concept of entropy, there are caveats to
observe. Forintruth, the concept of symmetry has had many differentinstantiationsin the
history of science and mathematics; the transformations and symmetries with which Group
Theory dealscan in no way be likened straightforwardly to simple spatial or geometrical
symmetries, subsuming as they do non-commutative relationships and vectorial
transformations. Moreover, as Manuel DeLanda points out, Deleuze was quite aware of the
role of symmetryin Group Theory, and quite prepared to embrace the tenets thereof for
the greaterexplanatory potential in terms of ageneticratherthan axiomaticaccount.>®

Absolute Zero, Limits and the Infinite

To work through whatis at stake, let us take a salient example; an example at once of
symmetry and equilibrium, underpinned, as all things are in physics, by conservation laws.
The concept of Absolute Zero. This state is an implication of the third law of
thermodynamics, most familiarly described in terms of final equilibrium foranisolated
system, asystem lacking any differential energy gradients, any free energy. Ona
cosmological scale, thisis Heat Death. Walther Nernst, an experimental chemist who
helped clarify the law, proposed in 1905 a specific physical meaning for the notion;
absolute zerois thattemperature at which the entropy of a perfect crystal is exactly equal
to zero. Why might only a crystal attain this state, and a perfectone at that? Itisa
requirement of symmetry. Of all formsin nature, crystals enjoy the highest order of
symmetry due to theirlattice structure. Any deviation from perfect symmetry by definition
introduces an energy gradient. Surface tension, forexample, or frangibility within the
crystal body (as with flawsin a diamond), and on a big enough scale, gravitational
differentials. The balance of the properties of a material body depend onits measure of
symmetry.

Deleuze is aware of the entailments involved in resisting symmetry and equilibrium; he
does notflinch from denying the scientific concept of Absolute Zero. This refusal is itself
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nested within afurther context; his rejection of conservation laws and natural constants.
Deleuze’s rejection of the concept of absolute zero and its bearing on the nature of
symmetry and equilibrium are intertwined themes; atits broadest, the question for himis
one of the nature of Limits. Discussion of these broaderthemes willbe takenup againina
subsequent chapter, in conjunction with the thought of A.N. Whitehead and David Bohm.

To focus on our example, the assignment of the value of absolute zeroiswovenintoan
orderof discourse thatisimbricated throughoutthe modern scientificcorpus. Absolute
Zerois calibrated with respect to Planck’s Constant, which as a corollary to assigning aleast
guantum of energy, furnishes the calculation of a ‘ground state’ fora system underwhich
no exchange of free energy may be possible. This explicitly rules out material orenergetic
phenomena of any kind below this scale.>” Thisis rendered in quantum mechanics by the
conceptof ‘zeropointenergy’, or ‘zero-point motion’ which describes not the total arrest
of movement, but astate of minimum motion from which no furtherenergy can be
removed. Nernst’s formulation of the Third Law contains within it the implication thatno
amount of cooling of any body will achieve absolute zeroin afinite numberof steps. Itisa
graphicdemonstration of the degree to which questions of symmetry are intertwined with
guestions of energy gradientinthermodynamics.

The value of the constantabsolute zerois significantforthe fate of the cosmos with
respectto anotherconstantidentified initially by Einstein, known as The Cosmological
Constant, which represents the ratio between the speed of expansion of the universeand
the sum total of masstherein;the exactvalue of the ratio (the subject of some sharp
debate and equivocation, even on Einstein’s part, fromthe very first, and especially since
the discovery of dark matter and energy) is taken to determine the long-term tendency of
the cosmos toward endless expansion or potential for re-contraction. If there is sufficient
mass inthe universe, the reasoning goes, gravity will in the longterm prevail over
expansion, in which case the universe will recontract, whereas the reverse will be true
should overall mass fall short. In other words, the cosmological constantis taken to
determine whetherthe cosmoswill endupina‘Big Freeze’ nearabsolute zero,ora ‘Big
Crunch’. Consequently, thereare farreaching consequences forany attempttofind the
productive exchange between the philosophy of difference and scientificframeworks with
respectto this question; absolute zero may be a number, butitis not dismissably ‘simply’
so, as Deleuze claimsin Whatls Philosophy?;itis arrived at through deliberation,
experimentation and intertwined theoretical necessity. So muchis also true forother
constants, limits and conservation laws.

We have arrived at a similarjuncture to the one outlined with respectto the argument
from eternal return above. It seems thatin order to subscribe to the philosophy of
difference, ourreading of Leibnizian Sufficient Reason as dissymmetry is left with no choice
but to affirm that dissymmetry against the scientificcorpus. Inthe longrun, there isno
inherentreason why such a bold move should be illegitimate; in the history of science,
afterall, we have seen the earth unhinged tocircle the sun, and the force of gravity recast
as the warping of space-time. And it may prove equally fruitful to recast constants, limits
and conservation lawsin terms of the dissymmetry favoured here. Thisisin fact the
conclusion | will defend. Butas with the argumentfrom eternal return, itis no
straightforward matterforthe Leibnizian variant of the philosophy of difference to
contradictthe well-established tenets of science; itis legitimate to question whetherit can
coherently uphold such a contradictioninits own terms, whether Deleuze’s philosophy
succeedsingivingusthe necessary vantage pointto critique the science wedded to the
closed, sterile, moribund universe of maximum entropy.
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| would contend that there are potential inconsistencies within the philosophy of difference
as a whole which might give us pause here. Itis deployedinfavour of afundamentally
creative nature, of an open universe. And prima facie, the condition called Heat Death
represents the very antithesis of that creativity. Yet the very principles adopted to support
this characterisation of nature introduce atension. Isthe philosophy of difference able
coherently to dismissthe physicists’ Heat Death as uncreative?

The questions above abut ontwo closelyrelated tenets of Deleuze’s philosophy of
difference; the relational nature of time, and the refusal of difference to vanish between
eventhe mostcloselyrelated terms. Both tenets maintain us on Leibnizian territory.
Briefly, relationalaccounts of time hold that there is no elapse independently of events; the
passage of timeisa function of what happens, each event withits own characteristictime-
signature, which may vary substantially from one type of episode to another. The modern
statement of thisideabelongsto Leibniz, in his anti-Newtonian confrontation with Clarke.
The refusal of differenceto vanish may be seen asa consequence of ourtrio of Leibniz’
principles; the identity of indiscernibles, essence as ‘complete concept’, and sufficient
reason.

Itis part and parcel of Leibniz’ philosophy that no two existents may be identical; if two
things are foundto be indiscernible, we can only conclude thatthey are one and the same
thing. We note as a corollary, thatthe difference between any two given individuals may be
as small as imaginable in LeibniZ world, since what distinguishes the individuals ultimately
isthe ‘complete concept’, whichincludes the entire contingent history of thatindividual.
Deleuze formulates his own version of this principle in Difference and Repetition, in context
of a discussion of ‘the dark precursor’;

It iswell knownthatin certain cases (in certain systems), the difference between
the differences broughtinto play may be “very large”;in othersystems it must be
“verysmall”. ltwould be wrong, however, to see in this second case the pure
expression of aprior requirement of resemblance...Forexample, itisinsisted that
disparate series must necessarily be almost similar, orthat the frequencies be
neighbouring (w neighbour of w0) —in short, that the difference be small. If,
however, the identity of the agent which causes the different things to
communicate is presupposed, then thereare no differences which will not be
“small”, even onthe world scale. (DR p.120)

However, itis precisely the ‘identity of the agent’ (here ‘the dark precursor’) whichiis
contested. Deleuze continues;

We have seenthatsmall and large apply badly to difference, because theyjudgeit
accordingto the criteria of the Same and the similar. If differenceisrelated toits
differenciator, and if we refrain from attributing to the differenciator an identity
whichit cannot and does not have, then the difference willbe small orlarge
accordingto its possibilities of fractionation —thatis, according to the
displacements and disguise of the differenciator...Theimportantthingis notthata
difference be small orlarge, and ultimately always small in relation to agreater
resemblance. The importantthing, forthe in-itself, is that the difference, whether
small or large, be internal. (DR p.121)

What is at stake here is a notion of difference initself, which knows no prior measure or
metric, but which producesits ownin the very process of differentiation.>® In the footnote
to this passage, Deleuze enlists the work of Léon Selme to round off his point;
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Léon Selme showed thatthe illusion of an annulment of difference must be all the
greaterthe smallerthe differences realised within asystem (and therefore in
thermal machines), in his Principe de carnot contre formule empirique de Clausius.
(DR p.318, fn25)

Deleuze laterreturns to Selme in chapterfive of Difference and Repetition to reinforce this
tenet;insum, we mightsay for Deleuze thatany differenceatall between series or
phenomenaisall thatis ‘required’; any difference is all the difference in the world, since
thereis no pre-setscale by which to measure series, phenomena, events. Toassume there
were would be insome measure to accept essence ata fundamental level, strictly out of
keepingwith Deleuze’s anti-hylomorphicstance. Itis this strand of thought which explains
Deleuze’s preferencefor non-metricforms of mathematics (as found forexamplein
Riemannian multiplicity) as more adequate to the realities of the event. The general
principle here of difference initself, is moreover directly in tune with the rejection of
predicative logicon Leibniz’ partin favour of ‘the complete concept’. All things are
discernible ultimately only by referenceto the sum total of events which comprise their
entire history. Inthe end, for Deleuze, even particles of the same spin, weight, element
etc., may be discerned by referenceto the seriestowhich they have belongedin their
individual histories; even the least quanta of being are differentiable not by quality but by
the nature of the event.

The two principles addressed above; that of the relational nature of time and the full
existence of differenceinitself regardless of qualitative similarity, may be putintothe
cosmological context of The Big Freeze, in which all matterapproaches Absolute Zero.
Martin Rees, illustrates thesethemes;

The interval between 10'** seconds and 10'* seconds s likely to have beenjustas
eventful asthatbetween 104 seconds and 103 seconds, even though the former
is 10 times briefer (and likewise for even earlierintervals). Itis therefore more
realisticto give equal weight to each power of 10. In this perspective thereis plenty
of actioneven at earlier stages—to ignore these early erasis a severe omission
indeed.>®

We mightglossthe above insightinterms of ‘epochs’—for any given epochitis the
passage of nature — at root the sum total of energeticinteractions—which provides the
betteryardstick for appraisingthe passage of time, ratherthan the grid of a given
mathematical metric, here fractions of asecond expressed in powers of minus ten. Time is
relational. As acorollary, we mightinsistas a broad principle thateach epochisto be
distinguished by a characteristicnumber, large as it may be, of energeticinteractions. Thus,
apparently even minimal temporal divisions may in themselves countas epochs, given the
vastly ‘greaterrate’ of interaction pertainingto one epoch in comparison to another. This
‘greaterrate’ deserves quotation marksin this context, sinceitis precisely the interactions
themselves, which constitute ‘rate’ and ‘speed’ of elapse as afunction of the vastly greater
levels of free energy available at even minimally earlier epochs. Toimagine an observer
notionally transported from the cooled down era of the universe which we occupy (anera
formidably longerinterms of seconds elapsed, dating arguably from 38,000 yearsintothe
history of the 13-billion-year-old universe) to the very early conditions of the nascent
universe, isto confrontthe impossibility of transporting a clock regulated by our own
regime tothat very differentone. Any clock we might furnish, any yardstick of time, any
conscious appraisal of the passage of time, would be subjectto the ‘greaterrate’ of the
passage of nature. Such a scenarioillustrating the relational nature of time is explicitly at
the heart of the account furnished by General Relativity. All things being equal, the passage
of aunitoftime, howeverdefined, isindistinguishable under the initial conditions to those
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pertainingunderlater. The challenge is to conceptualise for ourselves a passing of time
which genuinely (subjectively?) corresponds to this equivalence over such vastly different
scales, or ‘rates’; toimagine the virtually instant (forus) elapse of 10'°seconds as if it were
equivalenttothe epoch, withits own attendant regime, through which we are passingon
the scale of billions of years. Itis a challenge which applies alike to the cosmological
physicistandto all those who subscribe to the relational nature of time.%°

So much must be true, then, forthe scenario pertaining to the Big Freeze;in the moribund
state, whereby free energy is close to minimum, the presumably final epoch, we are once
again challengedto conceive the sheerdifference in scale which would allow the
equivalent number of energeticinteractions to characterise the epoch; trillions of years
certainly ratherthan billions.

Moreover, inthe sense in which | am usingthe term here (whereby the transition from an
early cosmos composed of plasma, in which protons and electrons remain too energeticto
combine, to a cosmos of atomic natural kinds, should be considered to mark two distinct
regimes), there is a potential change in the regime of nature conjectured in speculative
physics which bears onthe range of possible complexity ‘reachable’ atthe Big Freeze. That
epoch may countas qualitatively distinct from our own, overand above the quantitative
distinctionin terms of the flat numerical counting of energeticinteractions. Rees outlines
the implications of eternalexpansion, the motor of the freeze forthe Big Freeze scenario;

Most of the atoms that wentinto the making of galaxies will eventually get trapped
inblack holesorinertstellarremnants; each galaxy will become just adark swarm
of cooled white dwarfs, neutron stars and black holes. But eventually the atoms
will themselves decay; if the baryons of which they are made were absolutely
immutable (as we believe the amount of charge in our universe is), the excess of
matter overanti-matter would never have emerged inthe ultra-early universe. The
eventual decay of protons restores the symmetry between matterand anti-matter
with which our universe began.

..If eventhe heaviest black holes eventually evaporated too, nothing would be left
but radiation, and electrons and positrons. Adirect hitis highlyimprobable;
electrons and positrons could nevertheless be brought together by forminga
bound pair, orbitingaround each other, and then spiralling together. Soimmensely
dilute does everything become that there would eventually, on average, be less
than one electroninavolume as large as our present observable universe.
Immensely wide binary pairs could form; an electron’s motion could be controlled
by the electricfield of asingle positron ten billion light years away, and after
enough aeons had passed the radiation drag would have broughtthem closer
together.®?

Thisis precisely the moribund state which Deleuzeis refusing, aminimum state of orderor
complexity. Yet I would argue that there is nothingin the letter of the Deleuzian law which
cannot at least countenance such ascenario. The objection takesits source ratherfromthe
spirit of Deleuze’s work.

We may ask, ‘what novelty remainsinthe cosmos atthe Big Freeze?’ And start by noting
that inthe picture Rees paintsforus, the energy gradient, Deleuze’s disparity and intensity,
impoverished asitis, remains the motor of physical action, the asymmetry of which
providesthe ‘origin and positivity of all causal processes. Noryetinthe lights of this
scenario do we attain the universal equilibrium which would mark the disappearance of the
world as such. In subscribing to the relational nature of time, we mightinsistonthe
implication for Deleuze’s philosophy of difference that the sheerscale of time required for
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any sufficient number of energeticinteractions to take place would not mark out this epoch
as inany sense essentially different than those preceding; the principle behind the notion
of difference initself, that any difference at all is all the difference required, renders it
illegitimateto refuse the moribund picture of the Big Freeze as simply too exhausted to
constitute novelty. Finally, the incommensurability of energy, inthe form of energy
gradient, remains not merely defacto, butin principlein the canonical book of physics, in
the shape of Nernst’s Third Law of Thermodynamics;

We saw that the coefficient of performance of arefrigerator depends on the
temperature of the body we are seeking to cool and that of the surroundings...the
coefficient of the performance falls to zero as the temperature of the cooled body
approacheszero. That is, we need to do an ever-increasing, and ultimately infinite,
amount of work to remove energy fromthe body as heat as its temperature
approachesabsolute zero.®?

The message isclearin Peter Atkins’ discussion of the Third Law above, thatthe absolute
inactivity, aground state applyingtothe universe asawhole, cannotbe reachedin a finite
number of steps, since by definition asuperioramount of energy would be required from
the environmentto extract energy fromthe body in questionthanis containedinthat
body. Technically, absolute zerois an asymptoticlimit. And of course, the notion of an
environmentinwhichthe universeis placedis atbest problematicand perhaps self-
contradictory.® Consequently, the expanding universe of the Big Freeze scenario would be
fated to expand forever, unable to cease, justasistrue for the Eventin Deleuze’s
philosophy. The existence of adifferential which constitutes the path by which the actual
and the virtual is exchanged persists ad infinitum.

The particular necessity we have identified as belonging to the Leibniz-Deleuze Principle of
Sufficient Reason and the complete concept goes some way to displacing the argument
from eternal return, then. It broadens the enquiry outward fromthe key idea of the
incommensurability of forces to the notion of symmetry (orrather, dissymmetry) more
generally. Andindoingso, brings the points of connection and contention between the
philosophy of difference and the corpus of physicsinto sharperfocus. Yetin both cases,
thereis genuine aporiainthe attemptto square the circle. The problem turns out notto be
that the philosophyisintoo greatan antagonismtothe thermodynamics, but rathertoo
much inagreement, too little ableto place distance. If we take seriously both the principle
that time, the rate of elapse, isafunction of what happens, and the principle thatany
difference inthe world makes all the difference in the world, then we cannot consistently
dismiss the scenario of a high-entropy, moribund universe as devoid of creativity. Rather,
we are forced to grant that creativity acquiresits own time-signature dependent on
whatever conditions prevail, however massive the difference in scale. Defencefor
Deleuze’s position on the second law requires support from elsewhere, which will be
proposedinthe final chapter; a certain kind of ‘openness’ isrequired foraDeleuzian
cosmos. We are, however, inapositionto recognize fromthe above discussion just how
indispensable is the continuous nature of the eventto Deleuzian metaphysics. Itis not
amenable to hibernation, nor to exquisite attenuation, norindeed to the punctuation of
phase shifts. A certainindispensable level of order, complexity and creativity must be true
of Deleuzian nature, orit cannot countas such. Martin Rees’ moribund universe cannot
count as such. Thisis as much as to identify atension between the letterand the spirit of
the Deleuzian text. Amismatch between the inexhaustible creativity of nature to which
Deleuze subscribes, and the limit case atthe edge of his metaphysics. When he speaks of
the world as a plenum, devoid of negativity, oracontinuum, ora ceaseless Eventum
Tantum (by lights of which the exhausted cosmos may be found wanting, and ruled out),
when he evokes the sublime force of volcanic pressureto characterise the creative power
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of nature, thisisthe spiritinvesting the Deleuzian philosophy of nature, endlessly self-
renewing, eternally returning. It may be that he countenances only the productive
potential inherentinthe complexities of ourown epoch, with its own calibrative time-
signatures, neglecting the extent to which the two principlesin question are interlinked. If
time isin principle relational, if it lacks the absolute universal measure of which Newton
speaks, then the only way to judge the fullness and vigour of nature is by reference to
some clock naturally arising within the epoch in question (rotation of the earth, revolutions
of the caesiumatom, the dissipation of a black hole through Hawking radiation). But
equally, if in principle the difference in play at any step inthe passage of nature may not be
thought of as large or smallinitself, then whatis to distinguish in novelty between the
incremental pull between electron and positron billions of miles distantin the farfuture
and a flash of lightning today? Yet there seems somethinginherently unequal between
these two phenomena; the lightning flash, let’s say, depends on agreaterrange of
energeticfactorsthanthe electron path. It depends on the relative density of conducting
humidity inthe atmosphere, and the relative height of the nearest earthing structure to
determineits path, it conjoins at once the activity and exchanges of awhole population of
electronsandions. We mightsay, then, that for sake of comparison, we should rather take
as many ‘electron-positron’ exchangesin the farfuture, everfurtherflung though they may
be, as it takes to equate to the lightning flash. Even then, we have nothing by the principle
of internal difference (whichis neither great norsmall) to distinguish the greaterorlesser
rate of activity inthe two scenarios, since thatrate isitself aconsequence not of relatively
confined location nor of absolute duration, but of what happens, of the principle of
relational time. The two principles are interlinked. Moreover, in the attempt to balance out
more equitably the scenarios under consideration, we are falling foul of the Deleuzian-
Nietzschean tenet which assignsincommensurability to energetic phenomena; all forces
are multiple forces intension, disparity is the sufficient condition of all that appears.

Yet forall the difficulties revealed forthe philosophy of difference at this cosmological
scale, we are not yet forced to any final capitulation on the issue of the second law. These
difficulties serve rathertoidentify underlying points of contention which willbe addressed
with resourcesfromelsewherein Deleuze’s work. If a certain minimum level of orderis the
key, whatisit that constitutes orderinthe Deleuzian philosophy of nature? And whatis
there to assure us that that minimum will pertain without fail?

Simple Order

Gregg Lambert offers a treatment of the notion of orderas it pertains to Deleuze’s
philosophy in his work The Non-Philosophy of Gilles Deleuze.®* He seeks to show that order
for Deleuze isaninextricable part of the passage of nature, which at first sight seems to be
whatis required; acertain minimum level of order or complexity. It conforms to the
Deleuziantenet ‘order without law’ and it draws as Deleuze himselfso often does, on the
philosophical fiction of Jorge Luis Borges.

The Borges piece in questionisthe famous short story The Library of Babel from the
collection Labyrinths. For Lambert, the ‘order without law’ represented by thislibraryis
pertinenttoa particular period of questioning for Deleuze; one which lasted from the
publication of Difference and Repetition to the publication of The Fold. He encapsulates
Deleuze’s problematicin the following way:

How doesone liveinaworldinwhich all principles have been shattered to bits?%°
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| will argue, against Lambert, that Deleuze is best understood precisely to be adheringto an
overarching principlein his natural philosophy, ratherthan purely divining the grain of each
phenomenonasitisencountered. The Borgesianlibraryisaclaustrophobicyetinfinite
world formed frominterlinkingidentical cells containing the same number of volumes, on
the pages of which are found works of dizzying varietyinno apparentorder, andinvarying
stages of completion. The protagonist spends his life attempting to make his way through
thisworld, tryingto glean anything of its sense or overall pattern, to converge on the
original principles of its constitution which seemirreparably to have degraded in sense and
organization, the original principles of which have been ‘shattered to bits’. Ultimately,
Borgesdivulgesthat;

If an eternal traveller were to crossitinany direction, after centuries he would see
that the same volumes were repeated in the same disorder (which, thus repeated,
would be an order:the Order)®®

Lambertfixes onthe analogical similaritiesin Borges’ remarks here to Deleuze’s own
conceptof the fold; the fact of the library’s unlimited and cyclical nature implies that it
might be compressed into one volume containing aninfinite number of infinitely thin
leaves, whereby each page folds into the next. Assuch, Borges’ work prefigures, claims
Lambert, the solution which Deleuze draws from Leibnizin answerto the loss of principles,
citingfrom The Fold,

The Baroque solutionis the following: we shall multiply principles—we can always
slipa new one outfrom underthe cuff — andin this way we will change their use.
We will not have to ask what available object corresponds to a given luminous
principle, but what hidden principle corresponds to whatever objectis ‘given,’ that
isto say, to thisor that ‘perplexing case’...acase beinggiven, we shall inventits
principle. (FLB p.67)

So, Lambert concludes,

[T]he principle of the fold becomes inseparable from the species of repetition that
isdeployed by a process of reading...5’

The analogyis a neatand developed one, rallying together common themesin Deleuze and
Borges respectively; the ‘principle’ becomes afunction of the ‘reading’ of cases, amobile
and adaptable process respondingto the passage of nature, to the state of progress
through the permutinglibrary. It thus joins hands with Deleuze’s figure of the ‘reading’ or
‘calculating’ God who reads through all the diverging series of the world, whose selection
of a path through the library creates fresh principles everanew, anew set of salient
divergent paths. While Deleuze is acknowledging here the human condition, so to speak,
whereby to properly appreciate newly-encountered phenomena, we must resist the
impulse merely to appropriate them sub specie aeternitatis, nevertheless, thereisa
prevailing principle which subsists beneath this attitude, whose existenceis signalled by the
word ‘perplexing’ in the above quotation; ‘folding” with its multiple cognatesincludes
‘perplication’ or problematisation, which initselfgoverns the attitude to nature which
Deleuze insists necessary; the potential for explication, implication or complicationis
inexhaustible for nature as a whole, together comprisingits essential form of order,
complexity, yet provisionalforany creature confined to a point of view, any of nature’s
monads, seekersinthe labyrinth and the library. As Nicholas of Cusawould have it, the
world explicates God, while God implicates the world. In short, the Baroque, proliferative
solutiontoa world in which ‘all principles are shattered’ in truth rests on the situated
nature of the observer; any ‘reading’ of phenomenais external, we may at best exhaust as
much of the library’s contents as time permits, seeking patterns, recurrences, repetitions.
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In the explicated world only the external orderis accessible. Yet justas surely there isthe
other, internal principle suggested in the analogy of the Baroque; the proliferation and
thirst for exhaustion of formis creative; the ‘baroque solution’ which Deleuze valorises
doesnotseekto remain faithful to the proliferative forms of nature so much as to apply
nature’s own tactics, seekingitsinternal order. Whichis to identify the overarching
principle in question; novelty, orcreation. For purposes of the presentargument, | will
favour the word ‘evolution’, sincethis willserve to bring the thought more directly into
orientation with Whitehead, and thisin turn gives more directly onto developmentsin the
physics of the twentieth and twenty-first centuries.

The essential point of contention here restsin the characterisation by Borges-Lambert of
order from repetition;

... after centuries he would see that the same volumes were repeated in the same
disorder (which, thus repeated, would be an order: the Order.) %8

In a sense, thisis a refusal of disorder.®® Yet of course notall demurrals from the notion of
disorderare equivalent. While in my opinion Lambertis absolutely correct to say that for
Deleuze there is nothing butorderinthe world, nevertheless the orderthat counts does
not reston any simple index of contingently discovered consistencies; his 'order without
law’ israther generative and evolutionary in nature. This distinction between indexical and
generative orderwill be taken up again later, in connection with the work of the quantum
physicist David Bohm, whose work presents auniverse in evolution.
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Chapter Three: Order

‘Chaos appearsthere, spontaneously, in the order, orderappearsthere in the
midst of disorder. We will assuredly some day have to abandon this so negative
label, which implies that we are thinking only in terms of an order.’

Michel Serres?

In hiswork Creative Evolution, Henri Bergson was concerned to establish adistinction
intended to definitivelydispel anillusion relatingto order, anditsinverse, disorder. An
illusion which bore directly onthe remit of science as it had developed overthe long course
of its history since the Greeks, anillusion fostered by the mathematisation of physical
processes and the concomitant spatialisation of time. The distinction intended to dispel this
illusion was to be understood as subtending all othercriteria for differentiating order from
disorder, andindeed to collapse that very distinction itself.

So there arises the problem how orderisimposed on disorder, form on matter. In
analysingthe idea of disorderthus subtilized, we shall see thatitrepresents
nothingat all, and at the same time the problemsthat have been raised around it
vanish. (CEp. 23)

His contention was that disorder possesses no substantive existence in nature, and thatall
we may everencounterare instances of two distinct yet related forms of order. He
acknowledges, however, that we are nonetheless habitually given to posit the existence of
disorderandindeed to recognize instances thereof in the phenomena of nature. Moreover,
he notes the presence of sophisticated conceptions of disorderin science; akey exampleis
the tendency to ‘degradation’ represented by entropy, which he dates from Clausius and
Carnot.

The source of thisillusion, accordingto Bergson, is simultaneously a conflationand a
misrecognition.

Now it isonlyorderthatisreal; but, as ordercan take twoforms, and as the
presence of the one may be said to consistinthe absence of the other, we speak of
disorderwheneverwe have before us that one of the two orders for whichwe are
not looking. The idea of disorderis then entirelypractical. It corresponds to the
disappointment of a certain expectation, and it does not denote the absence of all
order, but only the presence of that order which does not offer us actual interest.
(CE p.289)

While we recognize the two forms of orderas distinctin everyday life, Bergson claims—the
examples offered are those of the mathematical ordering of astronomical bodies and the
originality of orderin aBeethoven symphony—we nevertheless are led to conflate the two
by superficial similarity; broadly speaking, both are taken to consist essentially of similar
structures which repeat, likenesses which lead to possible generalisation, and hence a
‘generalorderof nature’ (CE p. 239, italicsin original). With this conflation inuredin our
habits of thought, we habitually misrecognize and indeed fail to understand our true object
insearchingoutorder within phenomenain any given instance; to identify the presence or
absence of either one of these two kinds. The failure to encounterthe one expected leads
to the misguided conclusionthat ordertout courtis absent. For Bergson this failureisin
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reality of a converse kind; the failure torecognizethat we are in factin the presence of the
othersort of order. The apprehension of disordercan only everbe illusory. As we shall see,
Deleuze acceptsand endorses this diagnosis, yet notinits given formulation. We shall
examine the detail of Deleuze’s development of this line of argument below, butforthe
meantime let us note the affinity between the two thinkers on this matter;

Instead of starting out from a difference in kind between two orders, froma
difference inkind betweentwo beings, ageneral idea of orderor beingis created,
which can no longer be thought exceptin oppositiontoanumberingingeneral, a
disorderingeneral, orelse which can be posited as the starting-pointfora
deterioration thatleads ustodisorderingeneral ornonbeingingeneral. Inany
case, the question of difference in kind —“what” order? “what” being? Has been
neglected. (Bp.47)

We note the intimate connection between ‘disorder’ in generaland ‘nonbeingin general’
maintained here astheyare in Bergson’s text; Deleuze goes onto link these aspects with
an overarchingtheme in Bergson;the critique of negation;

We see, therefore, how all the critical aspects of Bergsonian philosophy are part of
asingletheme:acritique of the negative of limitation, of the negative of
opposition, of general ideas. (B p.47)

These associations (of orderand beingintertwined at root) do not merely represent
Deleuze’s gloss of Bergson’s work, however; they reappear elsewhere;

Chaos does not exist;itis an abstraction because itisinseparable fromascreen
that makes something—somethingratherthan nothing—emerge fromit.

(FLB p.76-7)

‘Disorder’ isillusory, ‘nonbeing’ isillusory, each inturn because of theircommon
dependence on negation as such. Itis this essential insight which furnishes the basis of
Deleuze’s claimthat entropyis a ‘transcendentalillusion’. | will argue that to fully
appreciate the significance of the issues at stake, itisimportant to spotlight acertain
reading of Deleuze’s notions of temporality, areading once again deriving from Bergson;
time as retardation. Inturn this readingleads tointriguing questions about the relationship
of orderto complexity in the Deleuzian corpus.

Mechanism and Vitalism, Order and Complexity

Bergson maintains aresistance to the idea of substantive disorder, based on the assertion
that only order pertains, in two forms. What is the nature of these two forms, and how are
theyto be distinguished? Inshort, for Bergson, there is a ‘mechanistic’ orderand a
‘vitalistic’. Much of Creative Evolution is devoted to laying out the distinctions between the
two.

Mechanisticorder governs the operation of inert matter. If much of what Bergson has to
say of it echoes well-known critiques of the Newtonian clockwork universe, thereis no
accident here; Bergson firmly identifies the object of science with this type (and this type
only) of order. This affords hima critique which isintended to demonstrate the
shortcomings of the scientificenterprise as such;
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[The mechanisticorder] may be defined as geometry, which isits extreme limit;
more generally, itisthatkind of orderthat is concerned, wheneverarelation of
necessary determinationis found between causes and effects. (CE p.236)

In Bergson’s account, the tendency of human thought to encounter mechanisticorderfirst
and foremostis an anthropological (indeed evolutionary) one —our first relation to the
worldis pragmatic, identifying things, patterns or states of affairs which are useful and
which may be manipulated predictably to ouradvantage, hence atendency to orientate to
a spatial order.? Ultimately this tendency becomes hyperstasised or reified into increasingly
sophisticated concepts and frameworks exceeding the exigencies of bodily necessity or
want, but retainingthe same essential root; itisin this sense that ‘geometry’ (orspatial
order) isthe extreme limit of this tendency. In essence, for Bergson, all that science fails to
addressinitsapproach to nature (and thisis a great deal) isa function of itsfocus on the
mechanisticorder and the misplaced assumption that this form of order can and does
furnish an exhaustive description of materialaction; adescription thatisforthisreason
incapable of transcending determinism.

Most tellingly, and in retrospect mostinfluentially, he maintains thataunique focus onthe
mechanisticorderelides the very notion of time.? Bergson demonstrates that this elision is
a consequence of a certain form of scientism, which effectively rules out of courtany sense
of the open-ended nature of time;

What does it mean to say thatthe state of an artificial system depends on whatit
was at the momentimmediately before? There is noinstantimmediately before
any otherinstant; there could notbe, any more than there could be one
mathematical pointtouchinganother. The instant “immediately before” is, in
reality, that whichis connected with the presentinstant by the interval dt. All that
you meanto say, therefore, isthat the presentstate of the systemis defined by
equationsinto which differential coefficients enter, such as ds/dt, dv/dt, thatis to
say, at bottom, present velocities and present accelerations. You are therefore
really speaking only of the present—a present, itis true, considered along with its
tendency. (CEp.23)

The scientificaccount, therefore, for Bergson, ruled out any genuine understanding of
duration as becoming;

When the mathematician calculates the future state of asystem atthe end of time
t, there isnothingto prevent himfrom supposing that the universe vanishes from
this momenttill that, and suddenly reappears. Itis the t-th moment only that
counts—and that will be amere instant. What will flow in the interval —that isto
say, real time —does not count, and cannot enterinto the calculation. (CEp.23)

Itisevident, then, thatscienceistobe condemnedwhenitsubscribesto absolute timein
the Newtonian manner; ‘Allmotions may be accelerated and retarded, but the true, or
equable, progress of absolutetimeisliable tonochange.’*

Itiswell acknowledged, not least by Deleuze himself, that Deleuze’s position on the nature
of time and durationis drawn heavily from that of Bergson.> Inshort, as for Bergson,
Deleuze subscribesto arelational account of time; the passage of time is capturedin
reciprocally determinativerelationsin action. Moreover, any virtue attached to the calculus
must be insofarasitisable to encompass precisely the reciprocally determinative nature of
systems. For Deleuze, the event has no existence outwith the exchange between virtual
and actual, just as the rate of change indicated by the calculus has no existence outwith its
differentialterms.
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For Bergson, thisline of thoughtis pursuedtoits ultimate, cosmological implications, ina
section entitled ‘Modern Science’. Becauseitis ‘of the essence’ of science to handle signs,
itistherefore ‘tied down tothe very condition of the sign, whichisto denote afixed aspect
of reality underanarrested form.’ (CE p.347). In other words, the representations of
science amountto a ‘virtual stop’ inthe continuous passage of nature.

To each virtual stop of the moving body T at the points of division Ty, T,, Ts... we
make correspond a virtual stop of all the other mobiles atthe points where they
are passing. And when we say thata movement orany other change has occupied
atimet, we mean by itthat we have noted a numbert of correspondences of this
kind. We have therefore counted simultaneities; we have not concerned ourselves
with the flux that goes from one to the other. The proof of thisisthat | can, at
discretion, vary the rapidity of the flux of the universein regard to a consciousness
that isindependent of itand that would perceivethe variation by the quite
gualitative feelingthatitwould have of it: whateverthe variation had been, since
the movement of T would participate in this variation, | should have nothing to
change in my equations, norinthe numbers thatfigure inthem. (CE p.356)°

Nor does Bergson shy away from pursuing the final ramifications;

Let usgo further. Suppose that the rapidity of the flux becomes infinite. Imagine, as
we saidin the first pages of this book, that the trajectory of the mobile Tisgivenat
once, and that the whole history, past, present and future, of the material universe
isspread out instantaneously in space. The same mathematical correspondences
will subsist between the moments of the history of the world unfolded likeafan, so
to speak, and the divisions T, T,, T3, ... of the line which will be called, by definition,
“the course of time.” (CE p.357)

Thus;

[Science] takes account neither of successionin what of itis specificnorof timein
whatis of it that is fluent. (CE p.357)

It would be a mistake, however, to conclude that this critique, associated asitis here with
‘signs’ as merely one example of the oft-maintained objection thatan unbreachable
disparity pertains between logical entities and the physical world, wherebylogical entities
existoutwith time and cannottherefore be taken to characterise its movement. Onthe
contrary, for Bergson there is a substantive mechanisticorderin matter; science does truly
treat of thisaspectand is able to capture its correspondences, its translations. Itis merely
that by definition any universein which thiswere the only form of order would exhaustits
‘course of time’ instantaneously.

The second form of orderis ‘the vital’ anditis the relationship, the dynamic, between this
formand the mechanisticthatis responsibleforthe observed fact of duration, of the
passage of nature. On its firstintroductionin Creative Evolution, Bergson characterises ‘the
vital’inthe following fashion;

..[Iltiswith the vital that we have to do, and the whole present study strives to
prove that the vital isinthe direction of the voluntary. We may say then that this ...
kind of order isthat of the vital or of the willed, in opposition to [the mechanistic],
whichisthat of the inertand the automatic. (CE p.236)

Itis precisely with respect to this strand of thought, elaborated throughout the work, that
Bergson encountered robust objection from the philosophical and scientificcommunity;
vitalismwas seen toimply that nature itself possesses aninnate form of sentience, the very
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term ‘will’ employed to characterise the vital seemed to impart an anthropocentric
viewpointinto this account of physical action, distinguished by orientation to final cause,
purpose, teleology. As such, it could not be but at loggerheads with the paradigm of natural
selection which had takenrootand held sway since the time of Darwin and Huxley. For
many, vitalism was tantamount to a form of mysticism. Itis not myintention here to
pursue the niceties of this matter of contention; Bergson does much to delimitthese
implicationsin Creative Evolution. The ‘willed’ character of the vital, finally, bears more
relation to Nietzschean Will, devoid of sentience, than to any form of pan-psychism, and |
would submitthat at the veryleast that there isno violence done, and perhaps agreat deal
of clarity to be gained, in taking Bergson’’s ‘vital’ to signify ‘complexity’.”

Of fargreatersignificance to the argumentat hand is the nature of the dynamicrelation
which holds according to Bergson between the two forms of order. Frequently he asserts
that itis of the essence of the vital tointroduce an ‘interruption’ into the irrevocable
onward rush of the mechanisticorder, to delay this rush through ‘hesitation’ and more
particularly through ‘retardation’. This aspectis central to the reading to be offered here of
‘the vital’ as ‘complexity’ and merits anumber of citations from Creative Evolution. Firstly,
‘hesitation’ is most clearly linked to consciousness and thus life as such, and appearsin
context of a discussion of the distinction between instinctand consciousness, serving as the
distinguishingmoment between the two. While unconscious actions are taken to be merely
those wherein consciousnessis nullified (as opposed to the action of a falling stone, where
consciousnessisabsent), itis hesitation which servestointroduce agap betweenthe
automaticaction and the performance thereof. While ‘the representation of the actis held
in check by the performance of the act itself’, consciousness resumes when the automatic
actionis interrupted;

If we examine this point more closely, we shall find that consciousnessis the light
that plays around the zone of possible actions or potential activity which surrounds
the action really performed by the living being. It signifies hesitation or choice.

(CE p.152)

We encounterthis same line of argumentagain inthe first chapter of Matterand Memory;
Bergson likens the neuronal centre of the braintoa (now obsolete) kind of telephone
exchange, wherein the progress of amessage isinterrupted by the process, conscious on
the part of the operator, of allocatingits properchannel. The essential element here is that
the ‘automatic’ or the ‘mechanistic’ isinterrupted or retarded by ‘the vital’.® As with
consciousness, sowith ‘life’ more generally;

All ouranalyses show us, inlife, an efforttoremountthe incline that matter
descends. Inthat, they reveal to us the possibility, the necessity, even of aprocess
the inverse of materiality, creative of matter by itsinterruption alone. (CE p.259)

Here, as throughout Creative Evolution, the phrasing and terminology reveals a certain
ontological primacy attached tolife orthe vital for Bergson; ‘life’ is identified at root with
the interruption which retards the ‘descent’ of inert matter—moreover, thisinterruption
associated with life isaccorded astrikingly preconditionalrole in the genesis of matter
itself.

The life that evolves onthe surface of our planetisindeed attached to matter.
..But everything happensasifitwere doingits utmost to setitself free fromthose
laws. It has not the powerto reverse the direction of physical changes, such as the
principle of Carnot determinesit. It does, however, behave absolutely as aforce
would behave which, left toitself, would work in the inverse direction. (CE p.259)
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Itisa descentlinked explicitly to the cosmicregime of orderand entropy, then, asthe
reference to Carnotreveals, and the quote below consolidates;

Incapable of stopping the course of material changes downwards, it succeedsin
retardingit.” (CE p.259)

Hesitation, interruption and retardation are partand parcel of this dual interpenetrating
order. Nor is this notion confined to Creative Evolution and Matter and Memory; it
reappearsin Duration and Simultaneity, wherein Bergson claims, ‘[Thereis] acertain
hesitation orindeterminationinherentin acertain part of things’.° We cannot help but
note that the great Bergsonian themes revolve intimately around this nexus of terms, not
leastinthat ‘hesitation’ takes its place alongside ‘indetermination’, orthe possibility of the
new in thislast citation. But the notion achievesits most distilled formulation, the one
mostintegral tothe Bergsonian project, inan essay from 1920 entitled ‘The Possible and
the Real’, laterincludedin The Creative Mind,;

Some fifty years ago | was very much attracted to the philosophy of Spencer. |
perceived one finedaythat, init, time served no purpose, did nothing.
Nevertheless, | said to myself, time is something. Therefore it acts. What can itbe
doing? Plain common sense answered: timeis what hinders everything from being
given atonce. It retards, or rather, itis retardation.°

We are in the presence of that self-same vital principle here, ‘hindering everything from
beinggivenatonce’, orin otherwords preventingthe mechanisticorderfrom
instantaneous exhaustion of its every possibility, which would constitute the collapse of
‘the course of time’. Correlatively, retardationis revealed in its most fundamental
manifestation; time itself. Finally, then, this line of reasoning arrives at a paradoxical and
counter-intuitive sense of whattime orduration must be; whereas we typically associate
the movement of time with an onward march, in Bergson this notionis reversed, precisely
interms of the dynamicbetween the two forms of order (this dynamicto be heard with our
provisional gloss under the term ‘complexity’, to be developed) whose mutual implication
leaves noroom for substantive disorder. To be more precise, the onward march of
mechanistictime, wereitunhindered by vitalisticduration, would resultin a null universe.
Far from representing the idiosyncrasies of a particularterminology, | will maintain that this
insight allows us to identify animportant underground channelfeeding paradigms of
physical action and orderacross the history of philosophy and science, and in particularin
the twentieth and twenty-first centuries; achannel that brings together the thought of
Bergson, Michel Serres, Gilles Deleuze, advocates of supersymmetry such as Steven
Weinberg, and of the cosmology of Lee Smolin. The nexus of terms ‘hesitation’,
‘interruption’ and ‘retardation’ alonewill not serve to locate the starting point; we will
need to take account of the link Bergson furnishes between these and ‘descent’.

For the present, though, we should first note that Deleuze’s own philosophy of difference is
attunedto the Bergsonianinsights above. Like Bergson, Deleuze takes disorderto be
illusory, an abstraction, chaos, he tells us, ‘does not exist’. He takes up and glosses the
notion of retardation or hesitationin Bergsonism;

But the fact that real space has only three dimensions, that Time is nota dimension
of space, really meansthis: there is an efficacity, a positivity of time thatis identical
to a “hesitation” of things and, in this way, to creationinthe world. (B p.105)

And putsitto usein Whatls Philosophy?;

Philosophy proceeds with a plane of immanence or consistency; science with a
plane of reference. Inthe case of scienceitis like afreeze-frame. Itis a fantastic

74



slowing down, anditis by slowing down that matter, as well as the scientific
thought able to penetrate it with propositions, is actualised. (WP p.118)

For both thinkers, then, retardation orslowing down is inextricable from the very process
of material becoming—for Deleuze, as for Bergson, tied to the novel, the new, and
creation.

But in what way does this throw light on the critique of limits? In particular, the ‘limit of
opposition’ and the ‘limit of negation’ which Deleuze valorisesin Bergson? As we shall see,
the key hereisthe link which Bergson established between the ubiquity of this dual order,
theillusion pertainingto disorderandthe illusion of non-being. We are approaching the
central Deleuzian theme of immanence.

Bergsonrejects as a badly-posed question the philosophical conundrum, ‘whyisthere
somethingratherthan nothing?’ Itisbasedonanillusion; anillusionatonce due to
negation as such and constituting the direct corollary of the illusion of disorder;

Thus the problem of knowledge is complicated, and perhaps made insoluble, by the
ideathat orderfillsavoid and that its actual presence is superposed onits virtual
absence. We go from absence to presence, fromthe void to the full, invirtue of the
fundamental illusion of our understanding. (CE p.289)

Bergsonis not merely aware of the implications of the line of reasoning here; he has leftno
otherroute to arrive at the conception of the void otherthan as a negation of the given;
thisis moreoverthe selfsame negation by which the idea of disorderis furnished from that
of order. Each is a different aspect of the same illusion:

[E]xistenceappearsto me like aconquest over nought...Inshort, | cannot getrid of
the ideathat the fullisan embroidery on the canvas of the void, that beingis
superimposed on nothing, and thatinthe idea of “nothing” thereislessthanthat
of “something”. (CEp.291)

Itis preciselythisideathat Bergsonisconcernedtoreverse, forin truth he maintains, the
idea of nothingness cannot be akind of default overwhich all that existsis draped. Rather,
the default, the more basicideais the given, from which we conjecture its negation,
nothingness. Thereis a certain parsimony of thought which Bergson urges on us here; to
opt forthe ideawhich presumes less, which entails least, is to privilege order overdisorder.
He devotes some space to outlining the character of thisillusion, invoking the thought
experiment necessary toapproach a conception of the void; ‘lam goingto close my eyes,
stop my ears, extinguish one by one the sensations that come to me from the outerworld.’
Nevertheless, this approach, according to Bergson, is destined to undermineitself;

When | no longer know anything of external objects, itis because | have taken
refuge inthe consciousnessthat | have of myself. If labolish thisinnerself, itsvery
abolition becomes an objectforan imaginary self which now perceives as an
external objectthe selfthatis dyingaway. (CEp.294)

Itisclear fromthe above line of reasoning that Bergson leaves no possible gap betweenthe
fact of existence and the fact of order. Any mere existence entails automatically the
expression of some order, and the illusion thatit may be otherwise is the by-product of our
innate tendency to grasp the world pragmatically.'! And for Deleuze, once again, we may
read off the persistence of these interconnected themes of orderand beinginthe late
workon Leibniz, The Fold; disorder does not exist because the screen brings about
something ratherthan nothing.*?
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Deleuze’s valorisation of Bergson’s resistance to negation (negation of ‘limits’, negation of
‘opposition’) speaks of an intuition of becoming which isindissociable from an affirmation
of order. Ifto limitisto negate, we find some grounds for Deleuze’s later resistance to the
constants of nature, indeed to principles of conservation as suchin Whatis Philosophy?

Yet this excavation of Deleuze’s debtto Bergsonraisesinitsturna numberof productive
questions.

1) Isthere notsome highlevel of caution due inresponse to this close association of
beingand order; afterall, is it not much more customary to consider material
nature as distinct fromits organization? Whitehead, a close philosophical spirit to
Deleuze as we have seen, nevertheless holds open at least some minimal
distinction of this type; ‘Now the correlative of “order” is “disorder”. There can be
no meaninginthe notion of “order” unless this contrast holds. Apart fromit, order
must be a synonym for “givenness”. Butorder means more than “givenness”,
thoughit presupposes “givenness”, and each totality of “givenness” attainsits
measure of order.’ (PR p.83). Inshort, can we allow that Deleuze does enough to
warrant skippingthe step from Whitehead’s ‘givenness’ to ‘order’ by way of
‘attainment’, howeverinevitable and summary? In what way is this to be squared
with Deleuze’s commitmentto ‘genetic’ accountsin preference to all others?
Ultimately, I shall suggest, itis more productive toread Deleuzein away which
prioritises complexity ratherthan any simple notion of orderas such.

2) Ifwe areto understand Deleuze’s characterisation of entropy in terms of
‘transcendentalillusion’ as a corollary to Bergson’s refusal of substantive disorder,
equally onthe grounds of ‘illusion’, this leaves in question whatis at stake in
Deleuze’s use of the term ‘transcendental’ in this context, left underdetermined by
the Bergsonian text. Is Bergson’s association of being with orderatranscendental
deduction orempirical induction? In light of Bergson’s suspicion of Kant’s
philosophy, we may conclude the latter—but are we not forcibly reminded of
Kant’s dove insectionfive of the Adeductionin The Critique of Pure Reason,
illustrating those for Kant who remain subject to atranscendental illusion; the
illusion that flight remains possible outwith its conditions of possibility, that our
wings will carry us beyond the stratosphere? Is not Bergson’s diagnosis of the
illusion of disorder attendant on ourignorance of the conditions by which the given
isgiven (thatinsofaras thisform of order pertains, itis due to the absence of the
otherform, or if they comingle, the cominglingis at once a co-exclusion?) Or by
anotherreading, canit be an empirical matter? A matter of recognizingjust what
kind of order is giveninthe phenomena confronting us here and now? What
bearing might these questions have on Deleuze’s scandalous synthesis of these two
irreconcilablestrains of philosophical method? Transcendental empiricism.

To attemptan answerto these questions, to bringinto focus nuances underlying the
guestion of order, and to convey their pertinence to the Deleuzian concept of immanence,
it will be usefulto examine the analogy of the game. Ultimately, ourfocus will be onthe
Ideal Game Deleuze describesin The Logic of Sense, but thisinitselfis best understood
through comparingand contrastinga number of texts in our orbit which employ theirown
game analogies.
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The Game Analogy #1: Leibniz and Kant

First, letus recall the termsin which Leibnizlays out the game of nature in ‘On the Ultimate
Origination of Things’. Selectionis cast as a decision from among possible moves. Each
selection leaves indeterminate the possibilities for each playerforthe rest of the course of
the game, and indeed the permutations of relations between the pieces asa whole, the
possible states of the ensemble.’® Needless to say, each move is constrained by the past
evolution of the game, whereby the relative strategicimportance of each piece has
differentiated fromits mere nominal character. The pawn which blocks a knight’s
progressionisnolongermerelythe pawnitwasat the game’s commencement, the initial
conditions. The game is thus a branching process; successively predicating all future ranges
of possibilities onthe degrees of freedom remaining after those moves already taken have
reduced the maximum. /In medias resitis no longera matter of free choice; the
particularities of each move are potentially a matter of sacrifice, victory or defeat. One can
only do the Best given the state of evolution of the game; each next move is predicated on
those that have gone before, and afunction of the last most of all. For Leibniz’ game-
playing deity, acomplex state of affairs evolves from arelatively minimal set of constraints.
Logical contradiction, the excluded middle, is the constraint Leibniz uses toillustrate God’s
limitations, and indeed forallintents and purposes, the Bestis alogical (in the sense of
definitional) constraint, since God is unable to act counterto his own excellence, though
Leibniz does notrule out contingent constraints on God’s action. We mightadd on Leibniz’
behalf thateach pieceis (or mirrors) the entire game fromits own point of view. We have
already examined the close affinities the game as Leibniz presentsit bears to the notion of
entropyandthe associated principle of least action.

Firstly, letus mark outwhat is put in play by the metaphoras Leibniz presentsit. There are
on the face of ittwo fundamental elements in the organization of the game: the pieces, the
stuff, the matter; thenthere are laws, rules, translations. On the face of it, these two
elements enjoy ontologically distinct, albeitinterdependent, forms of existence. Matter
may be subjecttothe laws, may translate or transmute according to their dictates, butthe
laws themselves remain independent of such mutability. On the other hand, the laws
themselves are effectively null, would enjoy no purchase, without the stuff on which they
operate. As Leibnizwould have it, constraintis what ‘comes from the outside’, the
‘extramundane’; laws and matter are external one to the other. If we were to accept
Whitehead’s assertion that ‘order’ means more than ‘givenness’, with respect to this
reading, then we would have to stipulate thatthe orderin question may referonly to the
‘attainment’ inherentin the evolution of aspecificgame; there isunquestionably already a
form of orderimplicitinthe design of the game itself, in the valencies of each piece and the
initial setup onthe board, its own ‘givenness’. No less of course, does this apply tothe
valencies of matterand initial distribution, acosmological ‘givenness’. Allof whichisto
broach the issue of Platonism, and perhaps by the perils of metaphortoimportinto our
paradigm of physical action the unwelcome division of nature into the timeless, ideal form
and the individual particular (the design of the game, in which each particulargame
participates, the forms of basic matter along with the immutable laws which govern them).
No lessisitto countenance the Newtonian Paradigm, for which time flows equably and for
which space abstractly locates matter.

The readings of the game metaphor offered both by Michel Serres and Deleuze are
explicitly fashioned to avoid this implication; | would argue that for both the crucial
distinctionisthe degree to which Leibniz’ own principle of reciprocal determinationis
applied.
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Thereisa certainimpasse, a certain reduction to absurdity to which the division in principle
between ‘law’ and ‘matter’ leads, exemplified in the work of Immanuel Kant. In both The
Critique of Pure Reason and the introduction to The Critique of Judgement, Kant broaches a
fundamental difficulty with respect to the very possibility of transcendental reasoning, and
moreoverthe transcendental unity of apperception;

Appearances mightvery wellbe so constituted that the understanding should not
findthemto be inaccordance with the conditions of its unity. Everything might be
insuch confusionthat, forinstance, inthe series of appearances, nothing
presenteditself which mightyield arule of synthesis and so answerto the concept
of cause and effect.'*

This, for Kant, bears on the question of the relationship between the intuition and the
understanding, between appearances presentinginthe manifold and the a priori categories
themselves. For, he says, eveninthat case where grounds forsynthesisinthought were
lacking (i.e., wherethe manifold lacks any structure), nevertheless, the role of intuition
continues unfettered; ‘But since intuition stands in no need whatsoever of the functions of
thought, appearances would none the less present objects to ourintuition.”** There is
nothing, in otherwords, in things-in-themselves, in the noumenon, to guarantee any
conformity between the manifold and results of synthesis. There is, on the face of it, the
possibility that the manifoldis subjectto nolaw but that of accident, and thatany
repetition, pattern or correspondence emerging from phenomenain synthesis may carry
none of the weight of necessity which Kantinsists belongs to the causal relation proper.
Thus, for Kant, the question is essentially, how conditions of thought can have an ‘objective
ground’.'® Hisanswer, which sets the transcendental apart from the empirical, is ‘affinity’.
In short, it is not only necessary (as a condition of cognition) that we associate elements of
the manifold, butthat they be inherently associable, that they bear some prior affinity.
Alastair Welchman remarks;

It appears that “affinity” is Kant’s name for the capacity of the manifold toundergo
synthesis, and be unified in asingle consciousness. This capacity —that
appearances be assoziabel—is however, notafunction of any formal properties
that might be introduced by the subject. Itis not a result of synthesis, butrathera
property of the content of the manifold...Y”

He proceedsto draw outthe dangerous entailment behind this thoughtfortranscendental
reasoning, and indeed Kant’s critical philosophy as a whole. Citing the introduction to The
Critique of Judgement, where Kantacknowledges that ‘the manifoldness and
heterogeneity of empirical laws may ultimately be so ‘infinitely great’ asto presentonlya
‘raw, chaotic aggregate’, Welchman spells out the consequences;

Kant comes to acknowledgethatthe arguments of the first Critique do not prove
the necessity forany particular causal law. Every event could therefore be in
principle deemed to have acause, in fact necessarily to have the cause thatitin
fact has. But thisis compatible with every instance of causation beingthe unique
representative of its own law: that there could be as many laws as there are
events.!®

While we cannot but recognise the paradox presented under the phrase, ‘unique
representative of alaw’ (which whilenot Kant’s own, plausibly translates his inference)and
recall Aristotle’s warning over the descriptive opacity of the singularevent, itis
nevertheless justsuch a paradox around which the third Critique revolves. Indeed, itis the
insistence on Kant’s partin the Critique of Pure Reason that the sole object of the
understandingis such laws of genera, without which there would be no understanding,
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which renders the plausibility of Welchman’s glossing formulation.*® This conjecture, of
course, does not commit Kant to anything otherthan a particular conception of what might
constitute disorder. He proceeds to identify the transcendental condition which rules out
the substantive existence of this form of disorder; since those very conditions which are
required to produce a coherent cognitive experience are the selfsame conditions which he
has dubbed ‘affinity’, pertaining to the manifold itself,then the manifest experience of
coherent cognition establishes its substantive correlatein the manifold. Welchman goeson
to problematizethe distinction Kantintroduces to finesse the argument here - the
distinction between ‘constitutive’ (and even with respectto this line of reasoning replayed
inthe third Critique, ‘regulative’) judgement and ‘reflective’ judgement—arguing that the
distinction can only collapse through the logic of Kant’s own architectonic.?° We might
conclude with Westphal, nevertheless, that the positive thrust of Kant’s argument
establishes at mostthe caveat that ‘if there is experience, then nature must have whatever
regularity it takes to constitute experience’.?! Thus far, Deleuze asserts his agreement with
Kant; there mustbe a prior orderwhich allows cognition.

Let usalignthe Kantian deliberations above with the analogy of the game. The speculative
diminishment of the applicability of rules as such to the bare domain of the singular
instance in each case amounts to a kind of atomisation of the playing board, whereby no
‘move’ has any further potential latitude than the very ground it occupies—no ‘rule’
instantiated in any given phenomenon bears any meaningful collocation with the rule
instantiated inany othersingular phenomenon. As we shall see, there is a paradoxical
adjacency to Deleuze’s own version of the game analogy here, whereby each move is
irreducibly singular. In the Kantian schema, therefore, we seem to have encountered that
limit case which strays closestto the Deleuzian tenet, frequently brandished against
Kantian transcendentalismitself, that ‘the conditioned should be no biggerthan whatit
conditions’. Forthe latter, Kant, of course, this notion of disorderis branded with a
negative sign, while on the Deleuzian side of the fence between this abutting territory, the
signiswholly positive; chaosisto be affirmed. And it could be argued that the various
engagements Deleuze undertakes with Kant consistin aseries of disarticulations of this
boundary; the status of genera, the categories, the nature of conditions, etc. ForKant, the
specificform of disorder envisaged hereisin truth the final remnants of a powdered
necessity, there where the minimal reduction of the antagonism between the
transcendental and empirical methods subsists (for, as Welchman points out, Kant’saimin
the above line of reasoning, the rationalefor positing the affinity of the manifold, is to
establish afatal insufficiency of Humean ‘association’, which admits no prior affinityin
things). As such, it may be subjectto the critique offered by Bergson encountered earlier
with respecttothe very prospect of conceiving disorder; acritique which is levelled against
justsuch phenomenal pulverisation; ‘First we think of the physical universeas we know it,
with the effects and causes well proportioned to each other; then, by a series of arbitrary
decrees, we augment, diminish, suppress, so as to obtain what we call disorder.” 2

Moreover, we find motivating the Kantian argument adivision maintained in extremis and
expressedinits most stark form, which by implication disallows the operation of reciprocal
determination between the two regimes of the game as set out above; the division
between law and the manifold, necessity and material phenomena, the rule and the piece.
For Kant, these twolevels may never determine each otherin kind. Even when the rules
are powder, each a singularinstance, they are rules nevertheless.

The following two versions of the game analogy are counterposedinsignificant and
illuminating ways with respectto this division.
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The Game Analogy #2: Claude Shannon and Michel Serres

Michel Serres, in the first volume of his ambitious Hermés series, La communication,
introduces the book, andthe series asa whole, with aparadigm of order intended to serve
as a model both for physical action and all entities of any degree of structure whatever;
mythology, biology, human knowledge included. ‘Communication’ is understood here to
encompass much more than meaningfulexchange; all phenomena ‘communicate’. As such,
Serres construes physical action and the promulgation of ideas alike, under the extended
analogy of the network, or ‘reseau’. Serres’ paradigm can be seen in the context, then, of
the wave of structuralist thought which had gained ascendence inthe academy by the early
sixties, butequally may be situated within the increasing purchase of Information Theory.
Above all, however, asso oftenin Serres’ work, the debtis mostdirectly to Leibniz; the
analogy of the networkis modelled in the image of Leibniz’ game in ‘Ultimate Origination’.
Its importance forthe presentargumentisits broadening of the remitforreciprocal
determination; assuchit instructively throws light on the application of this principle in
Deleuze’sownthought, andindeed his own interpretation of ‘the game’as paradigm of
physical action. Before examining the detail of Serres’ extended analogy, we should
recognize thatthe contribution of Information Theory itself motivates toward agreater
emphasisonreciprocal determination, if not couched explicitly inthose terms by its
founders, Claude Shannon and Warren Weaver.

Claude Shannon’s paper ‘A Mathematical Theory of Communication’ was published in 1948
as a result of his technical work on maximising capacity for transmission over the Bell
telephonenetworks; the theoretical breakthrough far exceeded its ostensible targetand is
now generally recognized to represent the single-handed creation of an entire scientific
discipline. This discipline enjoys a breadth of application in the physical sciences, and
indeed theoretical physics, by dint of the adoption of entropy as an index of information,
contentand capacity. It forms the basis of subsequenttheoretical work such as the
Hawking-Penrose Conjectureand Richard Tegmark’s ‘Holographic Universe’.

As such, itis clearthat ‘information’ for the purposes of this discipline connotes atamuch
more physically profound level than, say, ‘data’, just as does ‘communication’ for Serres.
Weaver explicitly makes this clearin his ‘Introductory Note’; ‘communication’ is to
connote, ‘the procedures by which one mechanism...affects another mechanism.” > He
notes;

In particular, information must not be confused with meaning. Infact, two
messages, one of whichis heavily loaded with meaning and the other of whichis
pure nonsense, can be exactly equivalentfromthe presentviewpoint, as regards
information.?

Shannon and Weaver partition the elements of any communicationinto aninformation
source, a transmitter, achannel alongwhich a signal is sent (and whichis subjectto
potential interfering sources of noise), receiver and destination. A key parameter of the
capacity of any such assemblage to convey information, and the one whichrenders the
theory so amenable toincorporationin accounts of physical action, is thatany significance
derivable frominformation received can only be indexed in relation to the possible degrees
of freedom availableto the source, and against the degree of noise the channel may suffer.
Theoretically, then, these aspects are closelyanalogous to the Hamiltonian or Lagrangian
functionsin physics, which map the degrees of freedom enjoyed by a particular system or
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ensembleinto arepresentative state space. Universally, any such system s subjectto
entropy, or ‘noise’. Indeed, entropy as such, and the associated mathematicalformulaeis
an index of the degrees of freedom available to the system; asystem of a highly entropic
state enjoys fewerdegrees of freedom thanthose in lower entropicstates.

An illustration of this close collusion of physical event with ‘information’ may be taken from
the history of cosmology inthe form of the classification of the ‘cepheid variable’ type of
star; a crucial discoveryin mapping outthe size of the universe. Priorto this breakthrough,
an inherentambiguity had dogged cosmology; brighter stars may be so because they are
close but less massive than equivalently bright stars, which in turn may be furtheraway yet
more massive. This obstacle represented a barrierto any realisticapproximation of the size
of the universe. Since this ambiguity pertained to all solar objects, no fixed point of
triangulation could be established; what was required was a way of establishing mass (and
hence distance) of some particularstar or set of stars. Cepheid variables send out strengths
of lightwhich vary regularly between setintensities, correlated to a significantly high speed
of rotation around theiraxes. Calculations showed that this characteristic could be true
only of stars which had collapsed to a mass and size withinagiven narrow range; had their
mass been greater, the collapse would have been more severe, beyond the pointat which
the regularvariation of intensity was possible (in the extreme case, resultingin ablack
hole). Cepheidvariables are ata thresholdin the relative strength of nuclear reaction
versus gravitational force, alternating between the collapse ensured by the latterand the
outward resistance offered by the former; each collapse renders the mass denser, thereby
intensifying the nuclear processlong enough to expand the star back close to itsinitial size,
where gravity once again can reassertitself. This expansion and contraction massively
enhances angularmomentum and creates the characteristicvariable signal given off by this
form of star. This energeticsignature, orsignal, served to specify mass, and thus
disambiguate distance.?® Ininformation-theoretical terms, then, the staris the source,
electro-magneticfields are the channel, and mostimportantly, itis the reduction of the
degrees of freedom pertaining to the system, the star, as its capacity for outwardly
expanding nuclear reaction subsides and becomes unable to resist the drag of gravity,
which makesitpossible toindex the information it transmits againstits significance. We
determineits mass andits distance.

Of mostinterestin the development of the game analogy here is the assertion regarding
the interrelation of ‘rules’ and ‘pieces’ implied in this framework. Weaver’s introduction
identifiesthreelevels of salientaction, associated with three sets of problems;

Level A. How accurately can the symbols of communication be transmitted? (the
technical problem)

Level B. How precisely do the transmitted symbols convey the desired meaning?
(the semanticproblem)

Level C. How effectively does the received meaning affect conductinthe desired
way? (the effectiveness problem).2®

With respectto the analogy of the game thusfar, it would be natural to associate ‘Level A,
the technical aspect, with ‘the rules’, while Level Band C might more naturally equate to
‘the pieces’ —to the individual symbols. On thisreading, the individual elements of Level B
are those individualsto which the ‘rules’ of Level Aapply. LevelC, it may be assumed,
belongs ‘merely’ to the cultural realm, to the level of coded human behaviour. This would
be to oversimplify, however, forat least three reasons. Firstly, informationis notto be
confused with ‘content’ here, exceptin the extended sense dealing with conditions of its
transmission (‘channel’, signal’ etc.). Secondly, whatis transmitted (Symbols) may not be
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straightforwardly identified with discrete units of meaningas such, but must also
encompass continuously varying signals (such as those emitted by the Cepheid Variable,
but also by television ortelephone transmission). Thirdly, Weaver explicitly puts the reader
on guard against this oversimplification;

So stated, one would be inclined to think that Level Ais a relatively superficialone,
involving only the engineering details of good design of acommunication system....
[But] part of the significance of the new theory comes fromthe factthat Levels B
and C, above, can make use only of those signal accuracies which turn outto be
possible at Level A.?’

In short, Weaveris claiming here that the ‘rules’ do notstand apart fromthe ‘pieces’. There
isno Platonicform of order governingthe essence of ‘signal’, much less ‘symbol’, but
rather the capacity of each systemto display order, to transmit meaning, isirreducibly a
function of the individualsin which itis instantiated. More particularly, itis a matter of
degrees of freedom pertaining to the systemin question, which will vary over time (for
example, as astar reachesthe pointof collapse), and between different systems
considered; gases near equilibrium have adifferent, lesser capacity forthe new, the
unexpected, the signal, than do gases farfrom equilibrium.

In terms of understanding the implications forinterpretation of physical systems, thereare
certainsignificant principles here, which bearon reciprocal determination;

1. Therulesmay change, develop, orinthe appropriate vocabulary, the degrees of
freedom may alter

2. There mustbe sufficient repetition, athreshold soto speak, forthe unexpected
divergence therefromto stand out, to count as signal; there must be redundancy

3. The nature of the channelisas importantas the nature of the source; nor indeed
shouldthe nature of the receiver be neglected —a consideration whichis atits
most starkly evident when we consider the role of recording devices in quantum
experiment

The rulesare reciprocally determined by the state of the system and vice versa;the signal is
not initself significant until distinguished against the background redundancy; the source
itself cannot be known otherthan by the channel through whichitsinformation
propagates; the star which emits the signature via electromagnetic radiation will
potentially sufferthe noise of lensing as the photons make their way across the intervening
gap to the receiver.?® Atrootin all these considerations lies anirreducible tenet of
Information Theory; thatinformation, and physical action, may be understood onlyin
terms specifictothe systemsinwhichitisinstantiated. Determinations are to be
understood as singularin this respect, inextricable fromagiven phenomenon asa whole,
‘rules’ and ‘pieces’ alike. The Levels which Weaveridentifies are not self-contained, a
significance which does notescape him;

But a larger part of the significance [of the theory] comes from the factthat the
analyses at Level Adiscloses thatthis leveloverlapsthe otherlevels, more than one
could possibly naively suspect.?®

From the very beginning of his ambitious series of books underthe title Hermes, Michel
Serres advances a model of communication which at once rallies the conceptual resources
of Information Theory and Cybernetics and couples these to a post-Leibnizian programme
recognizable fromits scope; a mathesis universalis of networks. Unequivocally, too, he
fashions the model underthe regime of reciprocal determination, inamanner much more
emphaticthan Shannon and Weaver.
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The influence of Information Theory is evident both explicitly and implicitly in the
formulation of the model; Shannon and Weaverare cited, asis Norbert Wiener, who
collaborated with Shannon in the development of his work, 3° while precursors of
Information Theory such as Brillouin and Fechnerreceive acknowledgementin the second
volume. The preface at once conjoins Serres’ programme with the founding problematic of
Information Theory (the ideal conditions forcommunication), marries this with the
Leibnizian system, and gestures toward the overarching explanatory power this marriage
promises; he intends to demonstrate;

... [T]herigourof the principal Leibnizian organization: the communication of
substances. The highestabstractionis born fromthe acute necessity forthe best
communication possible.’3!

The model isto accommodate not merely the nature of physical action, but the sum total
of knowledge (Serres’ adopted shorthand is ‘/’Encyclopédie’), the interrelation of
disciplines, the enduring power (alaBachelard) of mythology. Serres adopts the vocabulary
of Information Theory—the central concept, ‘réseau’, can both mean ‘channel’ and
‘network’; problematic ‘noise’ (the loss of information through the channel) is granted its
ownvolume inthe seriesunderthe title L’interférence.

What, then, are the features of the network Serres proposes, and in what ways doesiit
representamore wide-ranging deployment of the principle of reciprocal determination
than Weaver claims forInformation Theory? Once again, as with Leibniz’ analogy in
‘Ultimate Origination’, Serres takes painstoillustratethe dynamics of his model by analogy
to a board game. He invites us toimagine the diagram of a network, comprised of nodes
(‘sommets’) and channels (‘chemins’), each point representing say a proposition (‘une
these’) or a ‘definable element of a determined empirical ensemble.’ The channels are to
representthe liaison between two or several elements. No pointisto be considered
inherently subordinate to any other, though each has a contingentzone of influence, just
as the developing strategies of agame allot relative powers to pieces.

For Serres, this model implies at once a principle of reciprocal determination and akind of
duality between nodes and channels;

..[Tlwo nodes mayinfact share between them relations of reciprocal causality, of
reversibleinfluence, of equivalentaction and reaction, oreven simultaneous effect
(‘action en retour’) (the feedback of the cyberneticists)’3?

This ‘reciprocal causality’ isidentified more closely with ‘reciprocal determination’ as such
ina footnote; ‘When we say determination, we meanrelation oractionin general.’ 3 Serres
makes clear that the modelisintended to overcome the simplifications of both linearand
dialecticreasoningin favourof the order he dubs ‘tabular’. This form of reciprocal causality
isnotinitselfsodistinct from the territory of Information Theory. Neverthelessitisinthe
movement from Shannon’s single channel to Serres’ network model that the potential
explanatory reach expands exponentially; networks express complexinteraction, while
single channelsinvite constant recursion to linearaccounts, treating non-linearity (an
excellentcasein pointbeingfeedback)asan anomalyto be tamed. As such, Serres is
pointing forward to the nascent discipline of Chaos Theory; we may interpretthe network
model versus Shannon’s focus onthe channel as the difference between systems
considered ultimately interms of theirinterconnectionsin contrastto those consideredin
isolation.

Linearity has nofinal pre-eminent place in anetwork which sustains feedback, which
escapesintegration, where ‘any fluxwhatever’ may enjoy any speed of propagation. Nor
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on thislevel of reciprocal determination does Serres failto draw implications which place
us once againin touch with the theme of retardation or delay;

Let’s considerany subsystem whatever of our network: we see immediatelythat
any flux whatever overone (orseveral) channel(s) whateveris able to go from any
node whateverto any other (or from several to several) in any time whatever: that
dependsonthe delays [retards] encountered.3*

The concept of retardationis reinforcedinthe footnote;

This notion of delay in communicationis a capital notion which will be developed
independently elsewhere. 3*

The formulationis markedly close to that of Bergson; if action may be instantaneous, then
what prevents everything from happeningat once is retardation. We shall return to this
line of reasoninginadiscussion of Serres’ later work The Birth of Physics, yetin order first
to establish the extentand nature of reciprocal determinationinherentin this model, and
to furtherraise salient connections with Deleuze’s philosophy of difference, let us note first
the ‘duality’ of nodes and channels writteninto Serres’ account.

Serresis specific; the reciprocal determinations of which he speaks are not confined to the
‘pieces’ alone;

[Flinally there exists a profound reciprocity between the nodes and the channels,
or, if youlike, aduality.3®

This dualityisto be understood aspectually;

A node can be regarded as the intersection of two orseveral channels (a
proposition may be constituted as the intersection of a multiplicity of relations ora
situational elementappearingall at once fromthe confluence of several
determinations); correspondingly, achannel can be regarded as a determination
constituted by the cominginto correspondence of two preconceived nodes. 3’

This profound reciprocity or duality underlying the orderSerresislayingout here already
carries strong resonances with the ‘singular’ and ‘ordinary’ points in topology and the
differential calculus on which Deleuze places so much emphasis; whatis constitutive of the
individual (object=x) for Deleuze are the series which convergeand diverge aroundit.
Further, the network of the board varies globally overthe course of time; its regular
Cartesianlinesdenaturedto ‘scalene’ formin keeping with its faithfulness to the relations
between pieces and channelsratherthan mere position as such. What is more, it isapt to
reconfigure momentarily;

For example [when] apointornode of the network abruptly changes place (likea
piece of relative importance —king, queen, knight, etc.—on a chess board), and the
network ensemble transformsitself into anew network.3®

For James Williams, in gilles deleuze’s philosophy of time, this sort of instantaneous
restructuringis the key to understanding Deleuze’s syntheses of time. When Deleuze
claimsthat everythingreturns anew, that whatreturnsis difference itself, we are to
understand thisinterms of the novel ways in which the event of each ‘instant’ palpably
refiguresthe distribution of potential, virtual relations; the past, without changingits
pastness, becomeswhatit was forthis present now, in the way long-term tendencies vary,
bringing elements to the fore which were previously of less central importance. These
processes are subjectto everfurtherreconfiguration as novel elements, novel instants
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contribute to this continuous variation. Tellingly, Williams adopts the analogy of the game
to illustrate this point;

Deleuzeis notreferringtoinstants butto plays, toa process more likeamoveina
game. These do not take place in an instant, like the crossing of athresholdona
line, butratherspread through a structure and a systemimmediately.3°

Clearlyforboth, whatis at stake isa form ofimmanence thatescapes the underlying
presupposition of a static causality which operates undeviatingly from the pastto the
future infavour of a more supple, ‘expressive’ understanding of action and temporality; a
preconditioninboth casesis the radical contingency attached to events; the network at
each instantisa new network, the eventrecasts everythinganew; further, for Deleuze,
thereisa certainreciprocal determination of the past, presentand future. Williams writes;

... [A] variationinintensity changes pastand future relations through all series
stretchingoutfromthe living present. Forinstance, when awine creates asingular
delightordisgust, this novel intensity carries through all the series coming together
inthe presentsingularity expressed on the palate of the taster.”4°

It should be noted, however, that while Serres embraces this notion of instantaneous
universal reconfiguration, he does notinferfromthis any reciprocal determination of past,
presentand future perse. This distinction between the two will be further pursuedinthe
discussion of Deleuze’s analogy of the game below, but for now | wish to mark only that for
both thinkers, whatis significantin the evolution of agiven systemis notthat which
registers as continuous, nor persistent, but the process of continual reconfiguration,
continuous variationitself.**

We arein a positionto see now in what ways the respective frameworks of Deleuze and
Serres mark a step beyondthe reciprocal influence between ‘Levels’ of
communication/action envisioned by Shannon. Itis the insistence of focus on continuous
variationitselfand the dual aspect of the ‘rules’ and ‘pieces’ which so dramatically extends
the scope of the principle of reciprocal determination. The ‘levels’ themselves disappear,
are only aspectual. Rules determinethe distribution of pieces, yetthe distribution of pieces
determine the rules; aflat ontology.

Game #2.1: Michel Serres’ The Birth of Physics

‘Now nothingis exteriorto things themselves, a physics of immanence. The governance of
the rudderis enough.’

Michel Serres*?

We have seen whatimportance Serres attributes to the notion of ‘delay’ orretardationin
physical systems; here | would liketo explorethe way this notion contributes to the
principle of reciprocal determinationin his work The Birth of Physics, and in turn to
examine the contrastive waysin which thistrope plays outin the development of Deleuze’s
own philosophy of immanence.

Michel Serres, in hiswork of 1977, The Birth of Physics, investigates the work of the Roman
atomist Lucretius (Titus Lucretius Carus), De rerum natura, The Nature of Things, thought to
have beenwritten around the fifties of the first century BCE. Serres uses the textas a locus
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to explore awide-ranging account both chronologically and conceptually of the emergence
of complexity orturbulence from the natural order. He performs a post-facto synthesis of
the mathematical resources offered by Archimedes with the atomist model to outline a
nascent physicsingeniously allied to a proto-calculus. In the process he valorises the power
of Lucretius’ model to prefigure the paradigm shiftin recent physics from accounts centring
solely on carefullyisolated linear systems to those which encompass the non-linear. In
Serresiantermsthisrepresents the shift from the dynamics of the ‘solid’ to fluid dynamics,
the flux of turbulence which figures so prevalently and strikingly in Lucretius’ imagery
throughout, and which represents the real explicandum to which science should aspire.

In the beginning, according to Lucretian cosmology, there was the void through which
atoms fellin perfect parallel, anideal laminarflow, unableto interact or combine, until the
appearance of a minimal angle, as small as may be imagined, the clinamen, inclining the
path of one atom fromthe true, leadingto collision with its neighbour, and by chain
reactionto combinations of atoms, to recombinations of unstable forms, all deviations
from the initial equilibrial state of strict downward fall. Turbulence. Our world, initially and
perpetuallyout of true.

Serres encourages the readertorecognize inthis paradigm the antagonistic relations of
order, complexity and entropy. The maximal fall represented by the true downward path of
each atomis the unhindered path to and from eternal equilibrium.

Itishere that parallels beginto suggestthemselves with Bergson’s mechanisticorder.

By the logicof this first state in the void, Serres argues, thereis notime. If time is relational,
ifitis ‘whathappens’, then perfectlyisolated, laminar, parallelmovement orfall, is
equivalenttonomovementatall, equivalent to rest. What surrounds the body of falling
atomsis void; there is nothing by which to calibrate the fall, and equally no evolution of the
systeminternally. The world begins andis foreversetin the moribund state of inactivity
which represents maximum entropy, stasis and equilibrium instantaneously, with infinitely
short elapse. Itis only through escape from the deterministicoperation of maximal fallthat
space and time may arise. This escape isin and through the clinamen, the swerve leading to
collision. AsSerres putsit,

All movementisthus related to stability; it takes place more orless easily. Inthe
first physical model [he is referringto atoms falling through the void], this signifies
the encounter of an element with anotheratom, with otheratoms: these hinder
thefirstin itsjourneytorest. Collisionis nothing butahindrance, a brake, a
difficulty, to the precipitous rush towards the base. (BP p.47)

Here then are two suggestive parallels to the mechanisticorderand the vitalistic, to the
entropicand the complex outlined above. Firstly, timeis null in the void; the speed of the
fall escapesall measure, is the same as absolute rest, as terminal equilibrium, since thereis
an absolute lack of relation to anything beyond the atomicensemble. Secondly, thereisin
the world a counter-principle to that of the maximal fall, ahindrance, abrake, whichisas
much as to say a retardation. Itappears with the clinamen, and is generalised, Serres
informs us, inthe form of the thalweg. The term thalweg refers to those cross-currents of
physical interactions which everywhere and immediately deflect atoms from the pure
downward path; Serres’ repeated example is of the tributary which joins the largerriver,
whose established bed defers arrival at the lowest point sought by the flux in obedience to
the principle of maximal fall. Maximal fallin the world is relative always to the inclines
offered by cross-cutting flows or turbulence, retarding from the very first. The vertical
right-angled fallbecomes an ideal thwarted by contingency, the simple rule everywhere
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confused by complexity. And Serres does not shy away from crowning this principle of
complexificationinthe same manneras had that other Lucretian scholar, Bergson;

Time isthe interruption of rest. (BP p.48)

The term ‘rest’ here we may glossin light of the above as that absolute speedinthe void
which escapes measure; the same speed to which Bergson’s mechanisticorderis subject,
alongwith the same interruption, the same hesitation. Itistime itselfwhichis at stake.

It would be the work of a different project to follow the mappings Serres makes from this
mythological scenario, this cosmogony, to modern physics, the alignment of Lucretius’
poeticregister with terms such as bifurcation, metastability, self-organisation. The
language of chaos and complexity theory allows Serres to identify the clinamen, this
deviation from equilibrium, as present not merely at one creationary instantinthe
Lucretian firstvoid, but here, there, in ‘uncertain times and uncertain places’, emerging
from and accounting for the myriad of systems, stable and metastable, which constitute
the fabric of nature;

There is no time zero, no origin. The instant of birth is properto each vortex, here
and there, once, tomorrow, long ago, thisis how the clinamen functions. (BP p.138)

Finally, there isacertain character to the model offered by Serres through Lucretius, which
issharedin turn by the Bergsonian schemain Creative Evolution. It is to do with the
intricate interconnection of order with disorder, orrather, since neither thinker
acknowledges the substantive existence of disorder, of entropy and complexity. The two
are presentedtogetherin each case; the cause of one isthe cause of the other,and inthe
same way. Itis a questionin each case of a certainimmanence. ForSerres, itis the
clinamen and the clinamen only whichis at the origination of things. While maximal fall is
the regime underwhich all nature operates, itis nevertheless neverachieved, since itisthe
ever-presentresistance (retardation) of turbulence itself, of the thalweg, which defersiit.
As Serres putsit,

The streamisits own dyke, the riverits own wharves...Everywhere in fact, there
are formed only temporary cessations, provisional, that defer the cessation.
Obstacles, atoms, bodies, world, are in theirturn just stabilities, but transient. The
dynamics of force, misunderstood, introduces, by the minimal angle, collisions,
interlacings, fabrics. Itis reduced to friction. Farfrom being motive, it slows.

(BP p.48)

This theme of retardationis not merely explicitly presentin Serres’ work, then—‘far from
being motive, itslows.’ - butas we seeitis intertwined with the very idea of the genesis of
complexity —‘collisions, interlacings, fabrics.’ In Bergson’s case, as noted, all action would
exhaustitselfinfinitely quickly in a (putative) world in which the only form of order were
mechanistic; space, matter, ‘arises’ through the retardation of the vital order, or
complexity. Serres and Deleuze both thematise this tenetin theirrespective ways.

A secondary underlying text (to that of Lucretius) in The Birth of Physics is one we have
treated already; Leibniz ‘On the Ultimate Origination of Things’. For Leibniz, one
discernible entity ‘falls through’ into the actual world as if through a gap opened by its
differentiation, deviation, from another given compossible. By this light, it becomes by
association much more clearthat whatis at stake for Serresis the genesis of the material
worlditself, ratherthanits deviation from simplicity into complexity, from atomsin the
voidto turbulence. Serres’ presentation of the argumentis often explicitly orientated to

stipulating the structural analogies between Lucretius’ paradigm and that of Leibniz:
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‘Things,” he says, ‘are drawninto existence alongthe steepest route.’ Like Lucretius’ atoms
inthe void, actualising phenomena are subject to maximal fall, orinless Lucretian terms, to
the maximum unfolding of their potential, which may be chemical, electromagnetic, or
indeed gravitational, given local conditions. Serres takes pains to make explicit the same
insightregarding Lucretius’ world as does Bergson for his mechanisticorder;

Withoutdeclination, there are only the laws of destiny, thatis to say, the chains of
order. The new is born of the old, the new isjust the repetition of the
old...Repetitionisredundancy. Andidentity is death. Everything falls to zero: the
nullity of information, the emptiness of knowledge, non-existence. The Same is
Non-Being. (BP p.109)

Once more, space, ‘Being’, ‘arises’ through a counter-principle to this ‘nullity’, the
clinamen. Serres’ equation (‘The Same is Non-Being’) refers firstand foremost to the stasis
or equilibrium of atomsin the void, but may easily be mistaken fora quotation from
Deleuze’swork. Aswe have seen, Deleuze adopts the Nietzschean line that the world, had
it everattained stasis, self-sameness, equilibrium, would therebyblink out of existence. We
have also examined the difficulties this presents forany orientation to physics. Yet finally
we might conclude (on behalf of all ourthinkers, Nietzsche, Bergson, Deleuze and Serres
alike), thatitis not existence as such whichis at stake with mechanisticequilibrium, but the
Event. In Deleuziantermsthe Eventwould indeed cease at equilibrium. The positive
inverse, that Beingis essentially the Becoming of differentiation, the difference that
precedesidentity (Serres’ ‘nullity’) is the central message of Deleuze’s philosophy of
difference. We should not fail to note, whatis more, thatfor Serres, justas much as for
Deleuze, whatisinplay hereisthe ideaof reciprocal determination; ‘the streamisits own
dyke, the riverits own wharves’.

GAME #3.0: DELEUZE'S IDEAL GAME

As does Serres, Deleuze mobilises the ancient thought of Lucretius in characterising the
play of chance, necessity and complexity. There isan accompanying suspicion at the heart
of each of these authors aboutthe opposition between orderand disorder, and adesire to
cast the paradigm of physical actioninterms of immanence and its close correlate,
reciprocal determination. These themes intermingle once againin Deleuze’s own analogy
of The Game as physical action, in ways that both differinterestingly from Serres’ account
and remain somewhat obscure unless we bearin mind the place of Lucretiusin his
argument.

To begin, we should note thatitis by no means the case that De rerum natura has been
read uniformly as a treatise fora world of novelty and contingency against determinism;
indeed opinion has been historically divided between the two understandings.** Most
closelytohome, nolessaninfluence on Deleuze than Bergson plainly presents Lucretius as
a pessimisticfatalistand determinist;

Thus on every page of the poemandin a thousand varied aspects, we rediscover
the sameidea, that of the fixity of the laws of nature. Thisidea, which obsesses the
poet, saddens him; it explains his melancholy, melancholy of acompletely new
kind, and which findsinitself, so to speak, something of its own consolation.
Unable to find inthe universe anything otherthan forces which combine or
compensate each other, persuaded that all that exists results naturally, inevitably
from that which came before, Lucretius takes pity on humankind.**
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Indeed, itisclearfrom Bergson’s phrasingin this commentary on De rerum natura, his first
published work, that Lucretius will come to represent exactly that spirit which he wishes to
reproachin science, its redundant combinatorialand mechanisticframing of the world;
‘[E]verywhere forces which combine or compensate each other, causes and effects which
couple mechanically...laws of nature, fateful laws, force these elements to combine and
separate; and these combinations, these separations, are strictly and forall time
determined,’* A letterto William James of 1908 complains retrospectively moreover of
being completely steeped in mechanistictheories arising from his reading of Herbert
Spencerat this period.*®

What isit in Lucretius’ text that Deleuze finds so at odds with Bergson’s reading, and how
doesitfeedintothe radical contingency he places atthe heart of the Ideal Game? In fact,
as we shall see, his conclusions are more in the service of Bergsonismthan otherwise. To
draw them out requires akind of Cortazarian hopscotch through The Logic of Sense.

The firsthop places usin the chapter ‘Tenth Series of the Ideal Game’, where Deleuze
contrasts his conception of the ideal game to that of the more rule-orientated mundane
games with which we are familiar; the Ideal Game is one in which both the piecesand the
rulesthemselvesare in constantvariation. We immediately find an apparent barto the
interpretation of Deleuze’s Ideal Game as an analogy for physical action; thisis Deleuze’s
assertionthatthe Ideal Game can only be thought. The implication seems to be that his
versionisnotintended to be mistakenforaparadigm for physical action;

The ideal game of which we speak cannot be played by either God or man. It can
only be thoughtas nonsense. (LoS p.71)

Thisalignmentwith Thoughtis confirmed repeatedly in quick succession;

But for precisely thisreason, itisthe reality of thoughtitself and the unconscious of
pure thought. (LoS p.71)

If one tries to play the game otherthan inthought, nothing happens; andif one
triesto produce a resultotherthan the work of art, nothingis produced. (LoS p.71)

Thereisa prima facie meaningto this assertion, with the attendantimplication that ‘life’ is
the real ‘game’ or ‘work of art’ in question; inthisfirst sense, the analogy of the game of
life that Deleuze is offering us here is one that adds its own connotations to a fairly
common trope in moral philosophy and from areverse perspective, from the theory and
practice of art; that life isaform of poesis which is bestembraced oraffirmed along with its
own contingencies, this approach positively setting the individual free from delusions of
control which both stifle potential creativity, sweeping away habitsinculcated by a
positivist (Western) history. Equally in this sense, we are atthe Nietzschean end of the
Deleuzianspectrum, in the realm of amor fati. Art movements and individual artists have
shown overt sympathies with and manifestly incorporated this messageinto theirown
practice; the Dadaists and Surrealists with respect to unruly unconscious impulses, Jackson
Pollock and Action Painters actively sought to subtract as far as possible all but accident
and contingency fromtheirmaking. Artapproacheslifein relinquishingthe classical verities
of mastery over, and preconceived outcome through, the materials and technique of a
givendiscipline(e.g. painting), whilelife may learn from art its own vital connection to the
accidentand the open. Perhaps the quintessential exemplar of the work of art suggested
through this reading would be the performance piece by Alexander Calderin collaboration
with Earle Brown entitled Chef d’orchestre, premieringin Parisin 1967 in which a custom-
made ‘mobile’ (the form for which Calder was famous) wasto serve asan instrumentfora
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small team of percussion musicians. The rubricforthe performance was thatas far as
possible the random movements of the mobile itselfwere to invite or suggest percussive
acts from the players, ramifying along with the movements of the instrument themselves
generated by those acts; the ‘score’ resembled more than anything a Mondrian rectangular
composition whose elements recedefrom each otherin water, having bled all colourand
favouring nodirection of reading. The players wereinstructed tointerpret this score from
the intuitive closeness of the instrument’s configuration to any given (diagrammatic) aspect
thereof; they were discouraged from driving the movement of the mobileto conformto
the score.*’

In many ways, this piece capturesthe essential structuration of Deleuze’s Ideal Game, in
that no two performances would ever resemble each otherorcould be reruninthe same
way, the rulesthemselves mutate as the piece unfolds, and contingencyis allowed to
dominate, ratherthanleftto peek betweenthe trammelsinanote bentoraina
paintbrush flourished.

Yet while thisis entirely within the import of the analogy of the Ideal Game, | would argue
that itis firstand foremost an analogy of action in the physical world, priorto life-as-poesis,
to thought. Deleuze’s caveats point us to the next hop; ‘But precisely forthisreason, itis
the reality of thoughtitself... (italicsadded), and laterinthe ‘tenth series’, ‘The Aionisthe
ideal player of the game;itis an infused and ramified chance.’ (LoS p.75). Unless we were
to take these as rhetorical flourishes, ratherthan statementsintended to elaborate the
characteristics of this paradoxical game, it becomes rather more difficult to locate the
game as such within the finitude of thought orthe work of art, eveninthe mostallusive
reading, forthe Aionisa form of time indifferent to the costless permutations of the
imagination. The keyisin the connection of this tenth series with the appendix entitled
‘The Simulacrum and Ancient Philosophy’, aconnection with Lucretius’ text and the nature
of time and contingency therein.

Aligned, then, to the virtual time of the Aion, whichitis so much the work of The Logic of
Senseto establish asthe time of the event, this ‘thought’ of the Game is more than it
seems. Infact, as we shall see, itisto be read more in the vein of a ‘thinking God’, much as
elsewhere we encounter a ‘reading God’ (The Fold), or a ‘calculating God’ (Difference and
Repetition) and that, as in these cases, what we are being offeredis (also) afigure of
physical action. What is at stake bothin the appendix and in discussion of the time of Aion
isthe infinitedivisibility of time, which serves to explain the immunity of the Event from
actualisation in states of affairs; the event, by dint of this infinite divisibility is always either
justabout to arrive or just having taken place.

What are the features then, which distinguish this game, and how do they tie in to the
appendix on Lucretius? Deleuzesets out four descriptors which serve to distinguish his
conceptfromour usual notion of games, of which the firsttwo are relatively brief;

1) There are no pre-existingrules, each move inventsitsownrules;itbears uponits
ownrule.

2) Far from dividing and apportioning chance in areally distinct number of throws,
all throws affirm chance and endlessly ramifyitin each throw. (LoS p.59)

Here we might note both the shape of the Nietzschean willto power, the dice-throw with
its power of constant creation, and a concomitantdistinction between the ‘chance’ of the
Game and more domesticated forms of probability. The phrasing (‘apportioning chanceina
really distinct number of throws’) suggests Deleuze hasin mind the classic Bayesian
formalisation of probability, which proceeds by enumerating the entire range of outcomes,
each of which with a salient weighting; inthe case where each outcome is equally likely
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(say, fairdice), the probability of each is represented by the fraction in which the
numeratoris unity (1), and the denominatorthe number of possible outcomes (in the case

offalrdlce,g).Th|sbe|ngthecase,|t|sclearthatone|mportantfeatureofthechancethat

Deleuze isvalorising here (against Bayesian formalisation) is that it may not be subsumed
under unity, since the mutatingrules of the Ideal Game refuse a determinable, identifiable
range of outcomes; check-mate forinstance may be achieved only by adheringto pre-
existing stipulations, yetthe ideal game is explicitly open-ended in terms of outcome.
Construedinterms of physical causality or expression, inthe site of the Ideal Game, the
cosmos, events are not totalisable, the worldis ‘open’, though thisisin anothersense than
the one typically adoptedin the register of thermodynamics, wherean ‘open’ system is one
through which external sources of energy are free to flow.*® We might also interpret ‘each
move inventsitsown rules;itbears uponits ownrule’ as foregrounding one aspect of
stochastic probability. Stochastic probability, applied to series, is often characterised as
‘non-repeating’; this form of chance is assignable in the case that the seriesinvolved is
sensitivefrom one ordinal place nto the next, n + 1, to the content of what has gone
before (e.g., the previous choice of ball fromalottery draw will remove that value from
subsequent selection,though thisisaparticularly straightforward example); each selection
‘bears upon’ the previous history of the series. Nevertheless, Deleuze’s phrasing suggests a
singularform of stochasticchance forthis singulargame; each move inventsits own rules;
it bears uponitsownrule, ratherthan merely the content of the series. Inthis sense, the
Ideal Game represents akind of chance that is definitively non-repeating, positively in
constantvariation. Farfrom underminingthe second principle in Deleuze’s philosophy of
difference, repetition, we are presented here with amodel of that which conforms neatly
to and illuminates hisinsistence that that which repeats, repeats as difference.

The third and fourthrules are lengthy, but of mostinteresthere isthe presence in both of
theideaof a minimum division of time; rule 3asserts;

Each throw isitself aseries, butina time much smallerthan the minimum of
continuous, thinkable time; and to this serial minimum, a distribution of
singularities corresponds. (LoS p.70)

While rule 4 elucidates on the relation of ‘thought’ to this minimum division;

Each thought forms a seriesinatime whichis smallerthanthe minimum of
consciously thinkable continuous time. (LoS p.71)

In context of this argument, then, the contrast of the Ideal Game to more familiarversions
serves to contrast the lineartime of Chronos, associated with those more familiar games,
to the non-linearform of Aion, in which all remains constantly yetto be or just having
occurred by dint of the infinite divisibility of time; ‘let us understand thateach eventinthe
Aionissmallerthanthe smallest subdivision of Chronos’ (LoS p.74).

Itisthisrelation between the time of thoughtand the time of the event, and the relation of
these time-signatures to chance whichisalsoin playin the appendix with respect to the
Lucretian text. The task announcedin this appendixis (once again) the ‘overturning of
Platonism’, forwhich the Lucretian simulacrum s recruited as afigure of absolute
contingency, with respect to specificfeatures of the clinamen. For Lucretius, the swerve of
the clinamen occurs inan ‘unassignable’ time, more swiftly than the speed of thought
(intervallo minimo). The chance occurrence of the clinamen, then, is unassignable (Deleuze
insistson ‘unassignable’ forthe Latin incertus, ratherthan ‘undetermined’) due toits speed
relative tothe cognitive and perceptual faculties; the eventis transcendental, the
contingencies of the physical world noumenal inthis sense. Thisinitsturn accounts at this
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level forboth the non-totalisable nature of the Ideal Game and the distinction between
‘domestic’ chance (Bayesian) and the radical contingency belongingtothe clinamen;

The clinamen manifests neither contingency norindetermination. [t manifests
something entirelydifferent, the lex atomi, thatis, the irreducible plurality of
cause, or of causal series, and the impossibility of bringing causes togetherina
whole. (LoS p.307)

And here we may join the strands bearing on the Ideal Game together, servingto clarify the
implicitrole of the transcendental inthe above;

The atom is that which must be thoughtand which cannot be thought. (LoS p.305)

The formulation here, that which mustand yet cannot be thought, is fashioned to referto
the transcendental condition; Deleuze adoptsitasa kind of shorthand forthe orientation
of thoughttothe transcendental; this shorthand formulationis especially prevalentin his
book on Bacon, Francis Bacon: The Logic of Sensation.*® If the Ideal Game existsonlyin
thought, far from consigningits status to the realms of the imagination or ‘mere’ cognition,
itisa matter of the relative speed of thought and atomic-scale action; atranscendental
barrierto thought which, nevertheless, claims Deleuze, places the physical actionand the
thought on the same continuum, due to the infinite divisibility of thought (time) and
percept (space);

The Epicurean method is a method of passage or transition: guided by an analogy,
and, as the sensibleis composed and decomposed, we go from the sensible to the
thoughtand fromthe thoughtto the sensible by means of transitions. We go from
the noeticto the sensible analogue, and conversely, through aseries of steps
conceived and established according to a process of exhaustion. (LoS p.305)

Here, ‘exhaustion’ isareference tothat Greek geometric precursortothe ‘sumtowarda
limit’ of calculus, entailing infinite divisibility. Given the above, Deleuze’s line of reasoning
represents adense act of synthesis between the thought of the Stoics, Kant, Lucretius, and
moreoverallows usto see that this reading of De rerum natura, farfrom distancing his
position from Bergson, re-inscribes an essentially Bergsonian insight, acknowledged in his
Bergson monograph; ‘Whatin factis a sensation? Itis the operation of contracting trillions
of vibrations onto areceptive surface. Quality emerges from this, quality thatis nothing
otherthan contracted quantity.’ (Bp.74). The language is a direct echo of Bergson’s
phrasingin Creative Evolution.>° At this point we can return with fresh perspective to the
nature of the game as ‘thought’ and ‘work of art’, to recognize that what is essentially at
stake isthe multipletime signatures of the world which for Bergson serve to disabuse the
philosopher of asimple notion of simultaneous co-existence, to recognize that all the
immediate givens are in fact always already synthetic contractions of the relative speeds of
the material world, apprehensible not so much through percept but throughintuition.
Deleuze glosses as follows;

Intuitionis not durationitself. Intuitionis ratherthe movement by which we make
use of ourown duration to affirm and immediately recognize the existence of other
durations, above orbelow us. (Bp.33)

It is precisely the mismatch between the minimum interval of thought and the minimum
interval of physical action which serves to place Lucretiusin contact with Deleuze’s
Bergson. Consequentlyforboth there isnosense in which our action in the world may be
adequate tothe present circumstances, no sense thatour purpose, intention or goal may
have any bite inthe temporal regimes of the subatomic; for this we would have to be
Maxwell’s demon. Noristhe pointanyless salient onthe scale of geological tectonic
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movement. Yetif there isany true co-existence, itis the co-existence of these timescales as
such. The contingencies of the world are ‘above and below’ us atonce, just about to
happenand havingalready happened. Itis forthis reasonthat Deleuze is motivated to
describe the domesticversions of games as ‘partial’, in that ‘they retain chance only at
certain points, leaving the remainder to the mechanical development of consequences or
to skill, understood as the art of causality.” In contrast, the Ideal Game lacks any such
external punctuation to the expression of chance; how could our own action be anything
otherthan a game or resultin anything otherthan a work of art, when the conditions to
which we are respondingare both behind usand yetto happeninthe time of the event?
Justas the playerinthe middle of agame of chess, just as the artist intuitively divining the
direction of the workin progress, we are obliged tointuit the long-term tendencies
beneath each particularstochasticbranching, and in the Ideal Game this obligation remains
without distribution into punctuated occasions (our ‘turn’), without juncture at which the
operation of chance freezes beforethe next cast of the dice, the nexttaking up of the
brush; it remains an absolute condition of processitself, unslowed down, unretarded. In
our relation to the physical action of the world, we are in the position of Calder’s musicians,
able onlytointerveneinchance, torespondtothose intuited (and transcendentally
empirical) convergences of the contingent conditions with the schema before us, to wait
until the mobile configuresin away that offers correspondence to ourown unfolding;
finally, rather, itisonlyin beingstretchedintension, folded between these multiple
durations that our own subjectivity, ourown opportunity forintervention emerges. The
pre-eminent character of the eventforDeleuze is areciprocal determination, aresonance
between co-existent time-signatures. From this perspective, we can see more clearly the
problemsinidentifyingthe Deleuzian event with the bifurcations of Chaos Theory; it
cannot help but be continuous, since the tension between time-signatures neveronce
ceases. A full account of the reciprocal influence of past, present and future would require
a fulsome treatment of the three syntheses of time in Difference and Repetition, but this
would occupy more space than we have.>! Inthe next chapter, we shall rather pursue
furtherthe implications of the principles of retardation and delay with respect to the idea
of complexity, butitremains first to revisit the opening problematic of this chapter.

The contrastive strategy of the argument presented here bringsinto perspective some
interrelated conclusions. Deleuze’s Ideal Game, his assertion of a certain radical
contingency, can be differentiated from the (for Kant) dizzying prospect of aworld of
singularinstances, of rules or laws for which each slightest eventis the sole instantiation;
the game board of Deleuze’s world rather consists in constant variation, each move bears
uponits ownrule;justas with Serres’ networks, the novelty of the world as a whole
consistsinthe immediate recasting, redistribution of its singularities attendant on each
move; the networkisa new network, the game a new game, but with a consistency
borrowed from the passage of nature. In shortit is variation which lends consistency. This
isone way to understand the seemingly paradoxical assertion that each throw of the dice
both bears onits own outcome and the whole of chance at once. And it isonly through
acknowledging the operations of reciprocal determination that we can appreciate this
character of physical action. Bearingin mind that Kant presented his singular
instance/singularrule scenariointhe end to refute it (and that Deleuze explicitly embraces
Kant’s reasoning on this point, if not with respect to ‘affinity of the manifold’ as such, at
least we could say inthe name of ‘consistency in the chaosmos’), itis worth reflecting how
the strategies played out here bearupon speculative discourse in the field of cosmology. It
isnot uncommon for physicists considering frameworks of physical law to conjecture on
counterfactual universes; those in which the observed regularities of this universe are ‘run’
with slightly altered values, say altered atomicweights (e.g., the proton-electron mass
ratio) or relative strengths of forces. The object of the exercise is of course to explore the
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potential forsuch universesto evolve, andto considerin what way these salient
differences may affect that evolution, thereby hopefully illuminating the character of our
own physical law. Inthis respect, Kant’s singularinstance/singular rule scenario may be
seenasa kind of limit case of this speculative thinking, for not all scenarios turn outto
promise the longevity and robustness of this our observed cosmos. Quite the reverse; the
apparent fragility under change of the set of physical values pertaining to this universeisa
feature routinely commented upon; the given specificvalues of constitutive elements of
our world are often demonstrated to serve as a precondition forany possibility of evolution
towards order; speculative variation of the relative strength of gravity offers upperand
lowerthresholds beyond which nucleosynthesis (the formation of elements in energetic
solarprocesses) provesimpossible, since either gases remain too dissolute to coalesce into
stars at weakerassigned values for gravity, orforstronger, the Big Bang failstoimpart
momentum enough to preventakind of stillborn recollapseinto a Big Crunch. Thisisa well
established narrative in cosmology, which is referred to formally as the ‘fine tuning’ or
‘Goldilocks’ problem (‘nottoo hot and nottoo cold’).>? From this perspective, there are
intriguing parallels between Kant’s singular event/singular law scenario and the welter of
minimally viable worlds countenanced by the cosmologists’ counterfactual worlds
scenarios;amongthem, in principle, there must be an overwhelming numberwhose
overall calibrations allow for no more than a singularevent. Noris this ‘in principle’ a
wholly unwarranted imputation; one quantum rationale for the Big Bang countenancesa
pre-Bangscenarioin which the energyinherentin vacuum givesrise, atuncertaintimes, in
uncertain places, torandom, fleeting conversions of the energy to mass and instantaneous
reconversion to energy; thisis the so-called ‘quantum foam’. Itis only, so the argument
goes, under certain precipitating conditions that this conversion assumes, by akind of
massive chainreaction, the overwhelming creative power of the Big Bang; forthe most
part, the emergence of matter would remain vanishingly fleeting, asingular event, a proto-
universe. Equally, String Theory has become notorious forthe sheer profligacy of its
mathematically ‘allowable’ worlds, running in some estimates to the astonishingly large
numberof 105%0, with a corresponding range of ‘viability’. Finally, for the terms of this
argument, it may plausibly make no substantive difference that Kant’s scenarioisintended
to representamanifold, akind of all-at-onceness of the disparate singularevents, in
apparent contrast to the stillborn speculative proto-universes of physics; in the absence of
‘affinity’, there is definitive causal disconnect among the events of this world. Inasense
which conjoins both with the Leibnizian relational understanding of space and time
pursued here, and with its relativistic, even quantum descendants, Kant’s chaotic manifold
wouldstrictly speaking represent as many disparate universes, lackingeven any
topologically derivable metricfurnished by Riemannian mathematics. In this sense, there
could be no real meaningtothe ‘all-at-onceness’ of such an entity, the manifold, nor
indeed any meaningful way in which the singular events could be said to occupy the same
location or space. Many physicists are willing to countenance ‘causal disconnect’ as a
sufficient condition for separate universes, includingin some cases those regions of our
own cosmos which are merely beyond the light cone of ourownregion (these will be
causally disconnected in arelativisticframework by the constant of the speed of light, c,
which rulesoutin principle any physical influence between regions further away from each
otherindistance than could be traversed by lightin the time since the beginning of the
universe; assuchitis considered plausible that their evolution may have proceededina
way that need notresemble ours). Martin Rees, an advocate of the ‘multiverse’ isone sucdh;
‘From a reluctance to deny that galaxies with redshift 10are properobjects of scientific
enquiry, you are led towards taking quite seriously quite separate spacetimes, perhaps
governed by quite differentlaws.’>3 These considerations hopefully serveto throw into
stark relief the ramifications of the different orientations of Kantand Deleuze with respect
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to chaos. For Kant, chaosis there at the end of a road of subtraction, of increasingly
pulverised necessity, there where norepetitionis possible in principle, forthere are no
laws to governit. The way out isdeduced from within ourown finitude; to the extent that
our own cognitionis coherentenoughto detect pattern, we mustbe the product of
conditionsthat allow for such coherence, there must be affinity among phenomena. For
Deleuze, itisnotlaw which servesto explain repetition, but repetition which serves to
constitute law. Each move bears uponits ownrule. We can now returnto shedlightonthe
problematicraised at the start of this chapter; what statusto apply to the
Bergsonian/Deleuzian disavowal of disorder, transcendental orempirical? And how, if at
all, may this problematic be orientated to any possiblescientificproject? Considerthe
epistemological position of atheorist proposinga mechanism forthe genesis of the
universe. Ithas neveronce beenlost onthe scientificcommunity that any such model
cannot inany straightforward sense be tested empirically. Even should our ability to
examine the earliest states extend (unexpectedly) beyond certain formidable barriers,
allowingusto ‘witness’, say, aquantum fluctuation followed by a Big Bang, there isno
empirical purchase on such a singularevent.>* Forthat we need to observe the creation of
more than one universe. If we proceed on the assumption that everything (even the Big
Bang)is subjecttolaw, we are irredeemably in the position of attempting to identify which
amongthe laws we impute to our own universe could serve as the condition forany
possible universe. If we think ratherin terms of conditions, the transcendental point of
view, bothinthe case of Kant and Deleuze, reminds us that the condition may not
resembleinthe slightest that which it conditions. The point of contention rests furtheron,
inthe formulation arising from the Ideal Game; for Deleuze, we should notseek the laws,
the necessities which labourinvisibly beneath the phenomena, but the repetitions which
serve to constitute the law (and work to undoiit). And what is that but to experience, to
observe, tofollow the traces of the folding and unfolding processes around us? In this
sense, the transcendental and the empirical are intertwined for the philosophy of
difference. And so much could be said for the cosmologist, whois just as surely conscious
that assertionsabout the state of the universe are accompanied without exception by
qguestions about conditions for the multiverse. Deleuze’s chaosmos serves not so much to
renderthese questions perennial, hereand now, butto foreground thatit was everthus.

1Serres, M., Genesis, tr.s G. James andJ. Nielson (US: Michigan University Press, 1995), p.109.

2 The similarities between Bergson’s thought here and those of Heidegger are worth noting.
Heidegger’s notion of ‘techné’ describes a world firstand foremost of physical objects ‘athand’ or
‘to hand’; our basic phenomenological beingis inrelationto the surroundingenvironment, whichis
experienced dynamicallyinterms of its usefulness for us,and which equally serves to shapethose
uses, ways and means. For both Bergson and Heidegger, this sharedinsightserves as the basis fora
critique. Bergson insiststhatthis characteristicof the species develops into the scientific
appropriation of the world under the banner of mechanism, while Heidegger diagnoses an overly
manipulative, technicising rootto the scientificimpulse.

3 Bergson is routinely cited to this effect in a wide range of scientific literature. See forinstance,
Prigogine, |. and Stengers, |., Order out of Chaos: Man’s New Dialogue with Nature (UK: Flamingo,
1985),p.214; Smolin L. and Unger, R., The Singular Universe and the Reality of Time (UK: CUP, 2015),
p.301.

4 Newton, |., The Principia, tr. Andrew Motte (US: Prometheus, 1995), p.15.

5So much sothat even when Deleuze seems to be pursuinga line counter to Bergsonism, as when
he valorises thecalculus,the argument remains inthe serviceof an essentially Bergsonian duration.
The examples Bergson offers in Creative Evolution are marked with the signature of the time elapse
inthe calculus, dt.In utilising this notation Bergson alignsitwith all other mathematical abstractions
whose usefulness he unequivocally delimits. Simon Duffy argues convincingly, however, that
Deleuze’s extended engagements with the calculus are motivated by a will toidentify those
elements which escapethe critique offered by Bergson above, andindeed serve as a continuation of
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Bergson’s more considered position with respect to the differential calculus inthelater Introduction
to Metaphysics (Duffy, S., Deleuze and the History of Mathematics: In Defense of the “New” (UK:
Bloomsbury,2013), pp.89-115.

6 Bergson, the author of Duration and Simultaneity, is well awarethat ‘simultaneity’ here is a word
thatin post-Einsteinian physics may pertain onlyto a given local system whose elements are moving
at the same speed in the same direction, or whose accelerationis uniform. The apprehension of any
two events perceived from a distanceas simultaneous is precisely relative. There is every sense,
however, inwhichthe Bergsoniancritiqueis levelled quiteas much againstrelativistic frameworks
as Newtonian; indeed, Duration and Simultaneity was written to that end, though with mixed
success. The specific assertion thatscientistic timeelides durationis notonly applicablewithin the
scope of wider relativisticframeworks, itis positively reinforced by Einstein’s own understanding of
spacetime as a ‘block’, wherein the passageof time is effectively anillusion, having ‘already’runits
entire course (See Bergson, H., Duration and Simultaneity: Bergson and the Einsteinian Universe, ed.
R. Durie (UK: Clinamen Press, 1999) and for a discussion of the ‘block universe’ view, Yourgrau, P., A
World Without Time: The Forgotten Legacy of Gédel and Einstein (UK: Penguin, 2007).

7 ‘Life’, the paradigmofthe vital for Bergson, is unequivocally soldered to the notion of ‘complexity’
inthe natural sciences with the arrivalin thelate twentieth century of the scientificmovement going
under that name — see forinstancethe work of Stuart Kauffman, Stephen Jay Gould, Brian Goodwin
et al.

8 Bergson, H., Matter and Memory, tr.s N.M. Paul and W.S. Palmer (US: Zone Books, 2002), p.30.

9 Bergson, H., Duration and Simultaneity (UK: Clinamen Press, 1999), p.44.

10 Bergson, H., Henri Bergson: Key Writings, ed.s K.A. Pearson and J. Mullarkey (UK: Continuum,
2002),p.224.

11 Levinas, whose work rested centrally on the encounter with ‘nothingness’, ina manner avowedly
akin but not identical to Heidegger’s ‘anxiety’, from Time and the Other onward, remained troubled
by Bergson’s lineof argument here —he recurs to it both in that work and many years laterina
series of interviews with Philippe Nemo spanning his career;collected as Ethics and Infinity. Levinas,
E., Time and the Other, tr. R.A. Cohen (US: Dusquesne UP, 1987), p.46. Levinas, E., Ethics and Infinity:
Conversations with Philippe Nemo, tr. R.A. Cohen (US: Duquesne UP, 1985), p.25.

12 The topic here, whileframed by Leibnizian thought, is Plato’s Timaeus, and whilethe denial of
chaos seems to contradictthe Deleuze of a Nietzschean stamp, who insists that ‘chaos mustbe
affirmed’, itis nevertheless evident in context that itis precisely unaffirmed chaos which Deleuze
denies; the screen is analogous to that cruciblein the Timaeus which distributes and differentiates
both being and form at one and the sametime (though for Deleuze, we should substitute
‘becoming’ and ‘series’), justas does Leibniz’ God inthe dual refusal of the as-yet unactualised
indiscernibleand selection of the compossible. Itis the screen which affirms.

13 Leibniz asserts thatitis God’s concern at each moment of selection to leave all the
indeterminacies pertinent to any given individual or phenomenon intactin their future — inthe
Discourse on Metaphysics, the question of free will versus determinismis articulated in terms of
inclination. Prior decisions by God do not necessitate the present or future actions of a given
individual, butratherincline that individual toward a certain path. Leibniz, G.W., Discourse on
Metaphysics, collectedin Philosophical Essays, tr.s R. Ariew and D. Garber (US: Hackett, 1989), §30,
pp.60-2.

14 Kant, |., Immanuel Kant’s Critique of Pure Reason, tr. N.K. Smith (UK: Macmillan, 1929), A90-
1/B123, p.124.

15 Ibid, A91/B123, p.124.

16 Ipid, A121, p.144.

17 Welchman, A., ‘Affinity, Judgement and Things in Themselves’, collected in The Matter of Critique
(UK: Clinamen Press, 2000) p.207.

18 Ibid, p.212.

13 Immanuel Kant’s Critique of Pure Reason, A653-4, B681-2, p.539.

20 The Matter of Critique, p.213.

21 bid, p.212.

22 CE p.246.

23 Shannon, C.E. and Weaver, W., The Mathematical Theory of Communication (US: University of
Illinois Press, 1963), p.3.

24 Ipid, p.8.
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25 An accountof the discovery of these Cepheid variables, firstattributed to Henrietta Leavitt,
working with Edwin Hubble at the Mount Wilson Observatory can befound in Singh, S., Big Bang
(UK: Harper Collins, 2005), pp. 199-213.

26 The Mathematical theory of Communication, p.4.

27 Ibid, p.6

28 |n context, ‘noise’ or ‘interference’ should be understood inthe widest sense as anything which
distorts a message. The phenomenon known as ‘lensing’ could serveas an example of interference,
whereby gravitational effects interfere with electromagnetic signal.This was initially a prediction of
Relativity Theory, which holds that spacebends in the presence of a significantgravitational field,
thereby givingthe impression tothe observer of starlightarrivingfroma distantsource by way of a
distorting gravitational field, thatthe location of the sourcewas somewhat displaced fromits usual
co-ordinates. Gravity, in other words, affects the channel between the sourceand the receiver. This
effect was famously confirmed by Arthur Eddington on a trip to Africain 1919 to observe the eclipse
of that year. See Singh, S., Big Bang, pp.135-43.

2% The Mathematical Theory of Communication, p.6.

30 Wiener is acknowledged in a footnote in the first Hermeés volume, Serres, M., La communication
(France: Editions de Minuit, 1969), p.41, and subsequently in Serres, M., L’interférence (France:
Editions de Minuit, 1972), p.29.

317 [L]a rigeur de I’organisation leibnizienne princeps:la communication des substances.
L'abstractionla plus haute naft d’une exigence aigué sur la meilleurecommunication possible.” La
communication, p.9 (my translation).

32/ [D]eux sommets peuvent entretenir, en effet, entre eux des relations de causalitéréciproque,
d’influenceréversible,d’action et de réaction équivalents,ou méme d’action en retour (lefeed-back
des cybernéticiens).’ Ibid, p.14 (my translation).

33‘Lorsque nous disons détermination, nous entendons relation ou action en général.” Ibid, fn p.11
(my translation).

34 ‘Considérons un découpage quelconque de notre réseau: on voittout aussitdtqu’un flux
quelconque sur un (ou plusiers) chemin quelconque peut aller d'un sommet quelconque a un autre
(ou de plusiers a plusiers) en un temps quelconque: cela dépend des retards qu’il éprouvera.’ Ibid,
pp.19-20 (my translation).

35 ‘Cette notionde retard est une notion capitale qui sera developpée independamment par ailleurs.
Ibid, fn p.20 (my translation).

36 ‘Enfin il existeune reciprocité profonde entre les sommets et les chemins, ou, si I’on veut, une
dualité. Ibid, p.11 (my translation).

37 ‘Un sommet peut étre regardé comme l’intersection de deux ou plusierschemins (unethése peut
se constituer comme l’intersection d’une multiplicité de relations ol un element de situation naitre
tout a coup de la confluencede plusiers déterminations); correlativement, un chemin peut étre
regardé comme une détermination constituée a partir de la miseen correspondence de deux
sommets précongues.’ Ibid, p.11 (my translation).

38 ¢ .[Plar exemple [quand] un pointou sommet du réseau change brusquement de place (comme
un pion de telle importance— roi,dame, cavalier, etc— sur un echiquier) et I’ensemble du réseau se
transforme en un nouveau réseau...’ Ibid, p.12 (my translation).

3% Williams, J., gilles deleuze’s philosophy of time: a critical introduction and guide (UK: EUP, 2011),
p.139.

40 Ibid, p.41.

41 The phrase ‘continuous variation’is theone Deleuze adopts most frequently to refer to the
ubiquitous process of self-differentiation;itis held distinctfrommere ‘variety’. This distinctionis
importantin his explication of lifeand evolution, urging a change of emphasis from ‘natural
selection’ as the mere selection from amongst pre-existingvarieties.Itis only on the landscape of
the virtual, ofintensity, that variation may be continuous anditis for this reason that Deleuze
broadens the call for a change of emphasisinarangeof scenarios bearingon the practice of science,
as expressed in the characterisation below of the distinction between (valorised) ‘minor’ geometry
andits ‘major’ counterpartin A Thousand Plateaus;

‘Of course, itis always possibleto “translate” into a model that which escapes the model...But this
cannot be done without a distortion thatconsists in uprootingvariables fromtheir state of
continuous variation, in order to extract from them fixed points and constantrelations.’ ATP p.408.

42 Bp p.54.
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43 Stephen Greenblatt’s history of the text, The Swerve enumerates a number of those who read in
atomisma form of radical contingency: Thomas More’s Utopia adopted Epicurianist, hedonistic
principles while maintainingthe Christian warningagainstthosesubscribingto any form of atomistic
chance; the latter-day atomist Giordano Bruno positively adopted the principle of contingency,
satirisingthe idea of Christian Providencein his 1584 work The Expulsion of the Triumphant Beast, in
which Providence tasks Mercury with a longlistof farcically minisculetasks to channel some
implausibly etiolated divine causal chain. Greenblatt, S., The Swerve (UK: Vintage, 2012), pp.231-4.
The inversereading may be found in Cicero’s suspicions of the clinamen in De fato, and in Pierre
Bayle’s echo thereof inthe Leibniz-Bayle Correspondence; Bayleconsiders the notion of the
clinamen ‘gratuitous’. Leibniz’s ‘New System’ and Associated Contemporary Texts, ed.s and tr.s R.S.
WoolhouseandR. Francks (UK: OUP, 2006), p.90.

44 ‘Ainsi, a chaque page du poéme et sous milleaspects divers, nous retrouvons la méme idée, celle
de lafixité des lois de nature. Cette idée, qui obsede la poéte, |’attriste; elle explique sa melancolie,
melancolied’un genre tout nouveau, et qui trouve en elle-méme, pour ainsi dire, dequoi se
consoler.Incapabledevoirdans I'univers autrechose que des forces qui s’ajoutent ou se
compensent, persuadéque tout ce qui est resulte naturellement, fatalement, de ce qui a été,
Lucréce prend en pitiél’espece humaine.” Bergson, H., Extraits de Lucréce avec une commentaire,
des notes et une étude sur la poésie, la texte et la langue de Lucrece (Paris:Librairie Ch.Delagrave,
1884), Introduction (my translation).

45 ‘[P]artout des forces quis’ajoutentou secompensent, des causes et des effets qui s’enchainent
mécaniquement...les lois dela nature, lois fatales, fontque ces elements se combinent et se
separent, et ces combinaisons, ces separationssontrigoureusement et une fois pour toutes
determinées.” Ibid, Introduction (my translation).

46 See the ‘Chronology of Life and Works’ provided in Henri Bergson: Key Writings (UK: Continuum,
2002).

47 Earle Brown’s notes for the scoreread, ‘...to have elements existin space...spaceas aninfinitude
of directions froman infinitude of points in space...to work (compositionallyandin performance) to
right, left, back, forward, up, down, and all points between...the score[being] a picture of this space
atone instant, which must always beconsidered as unreal and/or transitory...a performer must set
all this in motion (time), whichis to say, realizethatitis in motion and step into it...either sitand let
it move or move through itat all speeds.” Alexander Calder: Performing Sculpture, ed. A. Borchardt-
Hume (UK: Tate Publishing,2015),ch.2.

48 There are formulations of probability theory (other than the Bayesian) which would equally well
serve as Deleuze’s target here: Bayes’ formulationis mostoften understood as a function of the
knowledge of the observer of a system, whose expectations interms of outcome areexpressed in
fractions. Kolmogorov Probability is expressed rather in terms of relative frequency of a
phenomenon withina system. In both cases, the distribution of probability ranges from0 to 1. So
much is true of the majority of approaches to probability. Deleuze is detaching himselffrom any
such attempts to domesticate chancewithina range denumerable inadvance, infavour of a more
radically open-ended form of chance. For a survey of formulations of probability theory, see
Childers, T., Philosophy and Probability (UK: OUP, 2013), esp. pp.24-6 on Kolmogorov relative
frequency and pp.61-73 on Bayesian subjective probability.

43 In Francis Bacon: The Logic of Sensation, the formulation ‘that which cannotbe sensed but can
only be sensed’ refers to the transcendental conditions of the sensible; the sensations areunableto
sense their own conditions, yet those conditions belongto the sensible. Equally, thought is unableto
think its own conditions, yet they belong to it. Here, the conditions of thought which Deleuze alludes
to arethe co-existence of disparatetime-signatures in nature; the time of the atom differs radically
from the time of the thinker, yet both belong to thought, ‘can only be thought'. Deleuze, G., Francis
Bacon: The Logic of Sensation, tr. D.W. Smith (UK: Continuum, 2003).

50 See for instance, CE p.211, p.317.

51 The most intricate exposition of the syntheses of time, especially with respectto the paradoxical
expression of the future inthe past,isto be found in Williams, J., gilles deleuze’s philosophy of time:
a critical introduction and guide (UK: EUP, 2011).

52 These accounts arerehearsed in numerous monographs on the subject,including Rees, M., Just
Six Numbers: The Deep Forces that Shape Our Cosmos (UK: Weidenfieldand Nicolson,1999)and
Davies, P., The Goldilocks Enigma: Why Is the Universe Just Right for Life? (UK: Penguin, 2007). More
broadly, the finetuning problem tends to feature in most general works on cosmology, as an
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explicandum;the fine tuning in questionis held to be perplexing granted the exquisite narrowness
of the range of interdependent physicalvaluesamenableto the evolution of such a universeas ours,
incomparison to the assumed breadth of scopefor alternative calibrations. The finetuning problem
isintractablefor essentially two reasons;the perceived vanishingly small likelihood of our form of
universeis opaque to quantification by probabilityin the absence of alternative observable
universes,andrests on the assumption thatconstants of nature can be considered, to some greater
or lesser extent, as variable(albeitin this casein alternate universes)independently of each other.
53 Rees, M., ‘Cosmology and the Multiverse’,in ed. B. Carr, Universe or Multiverse? (UK: CUP, 2007),
pp.57-76.

54 Whileitis a generally accepted principlethatthe further our telescopes penetrate into the
distance, the further back intime are the conditions we observe, nevertheless, there areupper
limits to this. Firstly, the lightfrom the very furthest reaches, due to the expansion of the universe
andthe absolute upper limiton the speed of light,can never in principlereach us,sincethe
expansionis too great. Secondly, the posited opaque nature of lightfrom earliesttimes up until the
‘period of lastscattering’,some 37,000 years after the BigBang, renders any empirical observation
highly problematic.
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Chapter Four: Order as Complexity

There are a number of points in Difference and Repetition which serve to confirmthat
Deleuze is working with the notion of retardationinits fully Bergsonian sense. Itis
referencedin allusive fashion, forinstance, in adiscussion of what he calls ‘centres of
envelopment’; atermreferringtothose systems orsets of systems which reach a threshold
or a coupling which serves to sustain arelatively enduring meta/stability. He highlights a
dual aspect of such processes;

At the momentwhenthey are explicated in asystem (once and forall) the
differential, intensive orindividuating factors testify to their persistence in
implication, and to eternal return as the truth of that implication. Mute witnesses
to degradation and death, the centres of envelopment are also the dark precursors
of eternal return. (DR p.256)

Set, as it is, closely following a discussion of entropy, this dual aspect of ‘degradation’ and
‘dark precursor’ corresponds in detail to Bergson’s distinction between entropic,
mechanisticorderand the open, vital order, entwined as tendencies within orbetween any
given system(s). Death (equilibrium) as mechanistic condition is alwaysimmediate, a
collapse, ‘once and forall’, yet forever deferred, retarded by the persistence of
‘implication’, the continuous intertwining of series.

Paradoxically, itis precisely this most Bergsonian duality which provides Deleuze once
againwith the impetus by which he departs from Bergson’s text, foldingasit were, Bergson
back against himself. In the insistence on the ontological priority of ‘intensive’ over
‘qualitative’ relations, Deleuze pronounces the Bergsonian critique of intensity
‘unconvincing’.

Deleuze’s departure fromthe Bergsonian schemais partand parcel of his motivation to
provide a geneticaccount of becoming which evades any residue of hylomorphism, of form
or essence imposed on aninert material substrate. As Deleuze makes clear, for himitis not
enoughthat Bergson’s ‘differencesin kind’, or ‘qualitative differences’ are contrasted to
‘quantitative differences’, in the terms through which Bergson presents this contrast. For
Bergson, qualitative differences cannotaugment or develop without changingin nature,
while quantitative differences remainin staticrelationto each other. Bergsonian ‘quality’
nevertheless retains too much of the flavour of essentialism to furnish the basis for
continuous variation which Deleuze would locate as the root of all change.

Let us take seriously the famous question:isthere adifferenceinkindora
difference of degree, between differences of kind and differences of degree?
Neither. Difference is amatter of degree only within the extensity in whichitis
explicated:itis a matterof kind only with regard to the quality which coversit
within that extensity. Between the two are all the degrees of difference —beneath
the two lies the entire nature of difference —in otherwords, the intensive.

(DR p.239)

Itisonlyin the process of explication, then, that quality is expressed. For Deleuze, itis this
very expression which cancels outthe operation of the intensive, masking underits own
movement the more profound movement of intensity. Thus qualities may be perceivedin
extension, butintensities remain transcendental. And Deleuzeisfully aware that these
paired terms, difference of degree and difference in kind, are synonymous for Bergson
respectively with mechanism and the vital, and quantity and quality. All these
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correspondences are at stake; he is effectively claiming that these differences, soimportant
for Bergson, are epiphenomenal on the underlying intensity which produces them all, but
only on condition of cancellingitself outin explication. There are two striking aspects of
this departure from Bergson which should be noted, however.

Thefirstis that the termsin which Deleuze performs this breach bearthe very same
rationale set out by Bergson himself, serving to relocate the analysis asa whole ata level of
differential process below that of quality, ratherthan to disturb the philosophical
machinery as such;

..[l]nthe passage from one quality to another, even where there is a maximum of
resemblance or continuity, there are phenomena of delay [‘décalage’, ‘time-lag’]
and plateau, shocks of difference, distances, awhole play of conjunctions and
disjunctions, awhole depth which forms agraduated scale ratherthan a properly
gualitative duration. Finally, if intensity were not there to attend to, supportand
relay quality, what would the duration attributed to quality be butarace to the
grave, whattime would it have otherthan the time necessary forthe annihilation
of difference inthe corresponding extensity, or the time necessary for the
uniformisation of qualities themselves? (DR p.238)

This passage in effect re-allocates the function of retardation to intensity ratherthan to
quality, ordifference inkind. Itis intensity which resists the entropic ‘race to the grave’ of
Bergsonian mechanisticorder, intensity which retards, ratherthan, as Bergson would have
it, the vital. This shiftis significant, indeed, for our presentline of reasoning decisive. Aswe
shall see, itgoes handin hand with questions of ‘locality’ and ‘non-locality’ in post-
relativistic physics.

The second striking aspect of this departure from Bergson, especially from this, the most
astute of his commentators, is that it may plausibly be said to carry force only by dint of a
blindspotin Deleuze’sreading here. Ablind spotthe more notable since lacking elsewhere.
Deleuze’s stated object of attack is Bergson’s critique of intensity. Thisis almost certainly a
reference tothe firstchapter of Time and Free Will, in a reflection onthe work of what
Bergson calls the ‘psychophysicists’, among whom the chief targetis Fechner. Bergson
takesissue withintensity inthe sense that Fechner’s work entails the idea of magnitudes of
intensity, as the basis for analysing changes in affect and percept. Bergson counterposes his
notion of quality as free of this quantitative approach. As Christian Kerslake points outin
Immanence and the Vertigo of Philosophy, it can be argued that the root of Bergson’s
argument here is entirely aresistance to the use of the term ‘magnitude’ understood by
analogy to extensive/quantitative relations. The oxymoron ‘intensive quantity’ conveys
precisely the mistakein misrecognising one form of order (the qualitative/vital) foranother
(the quantitative/mechanistic) which he will lay at the feet of scientificmethodin Creative
Evolution. Itis a contradictioninterms, and hence, as Kerslake hasit, Bergson ‘isin effect
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usingthe notion of an intensiverelation to argue against what he calls ‘intensity’.

Deleuze’s blindspot here has something of awilful character, then, when we recognize that
elsewhere he fully appreciates Bergson’s allusions to intensive processes, and indeed their
underwriting of qualitative phenomena; he cites Bergson onthe dependence of the
perception of qualities on ‘trillions of vibrations’, forinstance, in Bergsonism.?

This marking of the hermeneuticscorecard points beyond simple scholarly monomania,
however, since itservesto foreground the real site of contention for Deleuze’s departure
from Bergson. It is not, as professed, the relative priority of ‘intensity’ over ‘quality’; the
real schismlies elsewhere, and moreover marks asignificant future line of travel for
Deleuze.Thereisindeed adeep subterranean shifttaking place, which we might now see
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rather as a Deleuzian commitment to implications from within the Bergsonian schema
which Bergson himself did not fully countenance. If, as Deleuzeinsists, differencesin kind
(quality) and differences in quantity (extensity) are both produced by the movementand
explication of intensity, what place does this leave for the mechanisticorder tout court?
We have seenthat Deleuze displaces the retardative function to the level of intensity
(‘bhenomena of delay and plateau’). Thisis certainly the firstimport of the assertion here,
but a closerreading reveals more. Where Bergson held mechanism culpable for entropic
degradation, this charge is broadened out by Deleuze’s twist,in akind of reciprocal default,
to include Bergson’s ‘quality’. And in effect, this renders the mechanisticand vital orders
equivalentinthis explanatory framework. Both are harbingers of the grave. And, according
to the dual correspondence we have been upholding between the vital as complexity and
the mechanisticas entropy, we must expectany subsequent developmentin Deleuze’s
thoughtto reflect this foreshortening. We should be alertto the recalibrationsin the
relations between complexity and entropy. To follow this thread first entails a discussion of
the second term at stake here; Delay. Some care must be taken to distinguish between the
conceptof ‘retardation’, with its Bergsonian particularities, and the concept of ‘delay’. Both
of these conceptsrecurin Deleuze’s writing, though he does not go so far as to topicalise
eithertermassuch, not conferringon eitherthe weight of atechnical term within hisown
philosophy of difference.

Jay Lampert, whose work has astutely foregrounded the concept of ‘delay’ in philosophy,
tracing the thematicissue from the Greeks through Husserl, notleast highlighting its
importance in understanding the Deleuzian event, draws ourattentionto a passagein
Hume’s A Treatise of Human Nature. It so closely resembles the Bergsonian analysis of
mechanism as to offerthe neatest possible parsing between retardation and delay;

Now if any cause may be perfectly co-temporary with its effect, ‘tis certain...that
they mustall of them be so... The consequence of this wou’d be noless than the
destruction of that succession of causes, which we observe inthe world; and
indeed, the utterannihilation of time. Forif one cause were co-temporary with its
effect, and this effect withits effect, and so on, ‘tis plainthere wou’d be no such
thingas succession, and all objects must be co-existent.?

Lampertglosses the implications on Hume’s behalf; ‘One mightalmost say thata delay is
one of the causesinthe causal series.” *And so much istrue too for Bergsonian retardation
we would conclude. Yetin absence of the counter-principle of ‘life’, ‘complexity’ to account
for this character of physical action, we mightreserve the term ‘retardation’ for the latter
sense. Thisservesas aninitial distinction. Though the two concepts ‘retardation’ and
‘delay’ seemto be motivated by the same intuition, yet the explanatory corollaries may be
very differentindeed, allowing us to parse the two moments of this thoughtas it develops
in Deleuze’s work.

Lampert’s treatment characterises the term delay far more thoroughly than this initial
defaultdistinction. He develops the conceptin counterpoint to the (often fraughtin both
science and philosophy) concept of simultaneity;

In its simplest form, simultaneity consists of two or more events atone time, and
delay consists of one eventattwo or more times. By varying the formal relations
between the unity and multiplicity of events, and the unity and multiplicity of time,
we might deduce forms of simultaneity and delay®

He systematically parsesthe possible formal relations in the concluding chapter of
Simultaneity and Delay, furnishing eight possible combinationsinall, from ‘one eventin
one time’ tothe disjunctive relation ‘one ortwo eventsinone ortwo times’. With respect
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to whatis most germane to the philosophy of Deleuze, Lampert emphasizes the
simultaneous co-existence of his three syntheses of present, pastand future. This
simultaneity is of course more than the common-sense conception of states-of-affairs
occurringat a punctum— Lamperttreatsin detail the numerous sourcesin philosophy and
contemporary science which problematize this picture; the co-existence of the three
syntheses, he claims, serves to make explicit whatis already implicitin Bergson, that
simultaneity does notserve to halt the flow of time; ‘itis precisely,” he says, ‘simultaneity
that constitutesflow.” In other words, simultaneity is best conceived as asyncopated
oscillation between multiple time-signatures, which may operate oversignificant,
potentially infinite distances of Chronic, lineartime. Lampert emphasizes that thisis due,
for Deleuze, toa ‘model of delayed reaction’,so to speak, a theory of delay. He is referring
here to the nature of the Deleuzian event, whichis neverexhaustedin any here and now,
but retains the potential to re-emerge in combination with continuously varying seriesin
the passage of nature.

..[lltis not that there exist two events separated in time, the potentialsin the
earliereventgettingresolvedinthe later, orthe laterreactingto the earlier.
Instead, there is one event occurringattwo distant momentsintime atonce.®

We are dealing not with succession as such when we talk of the Deleuzian temporality of
the event;indeed, inall that we are offeredinthe three syntheses of Difference and
Repetition and with respect to the nature of Aionictime in The Logic of Sense, events are to
be seen as intimately imbricated in connected series both forward and backin lineartime.
Itis Lampert’s nuanced construal of the three synthesesin terms of simultaneity and delay
whichis of mostinteresthere, helpingto open up the distinction between ‘delay and
‘retardation’.

... [IInits multiplicity, simultaneity is delayed. If we live our lives at different
temporal levels atthe same time in different ways, each moment of life has its
lived time at many times laterthanthe time it isformed. The very structure of
simultaneityisdelay.’

Let us articulate the contrast. Firstly, for both Bergson, and Deleuze after him, retardation
isidentified with thosefactorsinthe passage of nature which resist the onward, downward
encroachment of entropy. And forboth, the attainment of equilibrium achievedona
cosmicscale would not merely produce a moribund state of inactivity, but the cessation of
existence as such. What retardation retards, so to speak, is the ‘degradation’ of available
free energy forsystems, in the direction of equilibrium ordisorder. Itis ‘life’ or complexity
which performs this retarding function; the tendency of nature to envelop material
processesin higher-order, stable or meta-stablestructures.

Thisresistance inthe circuits of the world is not nearly so evident with respectto the
conceptof delay. Rather, delay as such serves to characterise the identity-as-difference of
events through their owninternal rhythms, the syncopation of multiple time-signatures.
Thisis every bitas much a form of complexity, nodoubt, butone whichisdirectly
predicated on a temporal enfolding ratherthan a material. Retardation of necessity
enduresthe weight, the friction and the braking effect (as Serres would have it) of
explication;itbelongsto locality, it furnishes the world with location. Delay belongs to non-
locality.

The idea of retardation, clearly identifiable within Deleuze’s own philosophy of difference,
up to the time of Difference and Repetition, undergoes a subtle, implicit, ratherthan openly
topicalised, transformation in later work. This implicit character of the change is a result of
this concept’s subordinate role to the more explicitly thematised developments Deleuze
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performson Time (which will come increasingly to be viewed as a multiplicity of relative
speeds) and ‘Life’ (which comesincreasingly to be viewed as transcending the organism,
and indeedthe organicassuch). In the shifting triangulation between these major
developing features of the Deleuzian landscape, ‘retardation’ undergoesits ownsilent
translations, which bearonthe interrelations between entropy and complexity. By the time
of A Thousand Plateaus, retardation has been obscured by delay. With respect to the first
theme, time, references torelative speeds abound in this work, governing the means by
which such concepts as ‘stratification’ are characterised; atendency which persists with
What s Philosophy?, where ‘relative speed’ becomes the question of the various
orientations of the arts, science and philosophy to the infinite speeds of chaos.

With respectto the second theme, Life, there is an unmistakeable expansion of itsrole in
the laterwork, a direction marked by the foregrounding of the concept of in- oran- organic
lifein A Thousand Plateaus. Indeed, if the final known short piece by Deleuze, ‘Immanence:
A Life’® can be considered summative, life ultimately comes to characterise the entire
domain of the virtual and the immanentas such. If the assertions of A Thousand Plateaus
leave roomintheirphrasing fora domain outside of life, asomething beyondinorganiclife,
that corneris painted over by this last work.

This brings us to the key set of questionsforthisline of enquiry; whatroomisthere leftin
Deleuze’s line of travel for Bergson’s ‘inert matter’ and ‘mechanism’, even as anever-fully
realisedideal? If all nature isincreasingly marshalled under one emblem of orderalone,
‘Life’, the complex, then it appears there is nothing (in Bergsonian terms) forthis orderto
push against, no entropy toretard. Equally, if the vectors of time are withoutdirection, as
we are led to conclude by the end of the third synthesis in Difference and Repetition, if ‘the
very structure of simultaneity is delay’, if the dimensions of present, past and future are
governed more by the logicof theirown defining forms of synthesis than succession as
such, in what direction could ‘degradation’ be said to occur? This set of questions are of
course different viewpoints on the same paradox; the arrow of time iscommonly
understood to be synonymous with the increase in entropy ostensibly displayed by the
universe asa whole. Andthe reader of Deleuzeisleftin no doubtasto his standpointon
both aspects; entropyisa transcendental illusion, applicable in principle only on the level
of the actual, nevertothe virtual. The arrow of time is merely the stamped imposition of
‘good sense’ in search of ordered causality in the labyrinth of a paradoxical, recursive
nature, a need forthe general (indifferentiation) to emerge out of the particular
(differentiation), forequilibrium to replace disparity. As such, all these correspondences
contribute to Deleuze’s critique of representation, not his positive position.

A first step onthe way to working these questions throughis to note that, in the
dramatisations of A Thousand Plateaus, by farthe most prevalent characterisation of time
isnot withreference tothe three syntheses as such, butto relative speed and slowness. It
is by no meansthat the kind of resistance in the circuits of nature to the death represented
by equilibrium has disappeared from the discussion; on the contrary, A Thousand Plateaus
is bristling with figures of sedimentation, of stratification, along with the counterprinciples
of de-stratification, lines of flight, epistrata. Striated space is counterposed against smooth.
It is merely thatthese structurations and destructurations are subordinate to the
interrelations of relative speeds.

Speed and slowness, movement and rest, tardiness and rapidity subordinate not
only the forms of structure, butalso the types of development. (ATP p.255)

There is a notable shift of emphasis, more of aninsistence thatitis only relative speeds
which constitute the underlying condition of the world.
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In any case, there isa pure plane ofimmanence, univocality, composition, upon
which everythingis given, upon which unformed elements and materials dance
that are distinguished from one anotheronly by theirspeed and that enterinto this
or that individuated assemblage depending on their connections, their relations of
movement. Afixed plane of lifeupon which everythingstirs, slows down or
accelerates. (ATP p.255)

What motivates this change of emphasis with respectto time? And to what extent doesit
parallel the shift from ‘retardation’ to ‘delay’? | would argue that the intuitions and
formulations of Difference and Repetition have paid forward, so to speak; the language, the
imagery of entropy, of the ‘race to the grave’, was already explicitly problematized in the
text of Difference and Repetition. Entropy as such (as opposed to thermodynamicconcepts)
was consigned to the status of a transcendental illusion. At the end of the working through
of the three syntheses, however, we have definitively arrived atanew scenario; if ‘the very
structure of simultaneityisdelay’, if the three syntheses co-exist, thenthere is no obvious
direction of time in which ‘degradation’ may be said to occur. Strictly speaking, series can
be spoken of inrelative speeds, but notrelative direction; Alice may get bigger ‘atthe same
time’ as she becomes smaller; thereis nosenseinsayingthatforward orientating series
may interact with backward orientating series; all are both at the same time. Whichis as
much as to say, thereis no direction to the arrow of time. Inthislight, the phrasing which
reflectsthisisthe language of relative speed.®

Thisis anotherway to say that the scientistlooking to derive the arrow of time as a
function of entropicprocesses can at most labourunderan illusion. In addition, any
customary attemptto characterise the vector of time inthe direction of the descentfrom
orderto disorderis effectively ruled out of court; again, thisis highlighted in interesting
ways in terms of the mutation from the regime of ‘retardation’ to the regime of ‘delay’, but
thistime best unpacked with respectto the development of the second majortheme, that
of ‘Life’. Itcan serve only as a surface reading to equate Bergson’s ‘vital’ with Deleuze’s
conception of Life. The difference is again decisive.

As iswell-known, the centres of envelopment of mostinterestin A Thousand Plateaus are
organisms; as in Difference and Repetition, they are in a sense, but more provisionally now,
still ‘mute witnesses to degradation and death’ while remaining now more, now less, open
to the plane ofimmanence, to the body without organs. Butlet us follow the thread once
again; for the regime of retardation, itis life, the vital, the complex, which servesto slow
the fiat of mechanism, the race to the grave. It is not that orderinthe Bergsonianschemais
underthe threat of beingdevoured by disorder; on the contrary, the mechanisticand the
vital are two antagonisticforms of order; there is no such thing as disorder; orderis
opposed to, intertwined with, complexity. But the orderthatis opposed tocomplexityis
the order of entropy, of inert matter, of equilibrium; so to speak, too much order all at
once.

Andso too, we find this sense of ‘too much orderall at once’ in the dramatisations of A
Thousand Plateaus. The will to the Body Without Organsis the will to maintainthe
maximum number of open connections to the plane ofimmanence, to productive
difference; thisis one definition of complexity, not dissimilar to the notion of ‘self-
organization’ in chaos and complexity theory. Yet Deleuze and Guattari also acknowledge
that for an organism (indeed, a centre of envelopment more generally) to become more
complex, isforitto ‘interiorise’, enfold, increasing numbers of productive differences. The
tension between the organism and the Body Without Organs arises when this
interiorisation goestoofar, whenthereistoo much orderall at once;
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The BwO howls: “They’ve made me an organism! They’ve wrongfully folded me!
They’ve stolen my body! (ATP p.159)

Yet now this thanatichowl of the enfolded organism, the enclosed system, is tempered by
the existence of anorganiclife;

What movement, whatimpulse, sweeps us outside the strata (metastrata)? Of
course, thereisno reasonto think thatall matter is confined tothe
physicochemical strata. There exists asubmolecular, unformed Matter. Similarly,
not all Life is confined to the organicstrata; rather, the organismis that which life
sets againstitselfin orderto limit itself, and thereisa life all the more intense, all
the more powerful, for beinganorganic. (ATP p.503, italics added)

Finally, itis thisformulation which comes to seeminevitable retrospectively; ‘that which
life setsagainstitselfin orderto limititself.

In the departure fromthe Bergsonian schema, what perhaps comes to constitute its real
meaningis notso much the shift from ‘quality’ to ‘intensity’ as the elision of inert matter,
the equilibrial, the entropic mechanism. And if we read ‘complexity’ therewhere Deleuze
writes ‘life’, thenthesetriangulations of life and temporality, retardation and delay, seem
inevitably tolead us to this substitution of one formulaforanother; nolongerthe
antagonism of orderversus complexity, of the mechanisticversus the vital, but life, the
vital, versus itself, whichis as much as to say, the complex versus the complex.

The foregoingreading of the philosophy of difference has served to foreground features of
Deleuze’s philosophy which are largely unaddressed in the literature and which deserve
both attention and consolidation; most significantly, there are three interrelated
conclusions which bearatonce on the remit of natural philosophy and of science: the first
isthat the line of development of Deleuze’s thoughtincreasingly rules out any, evenideal,
role forinert matter; life (or complexity) is what limitsitself, notinert, mechanistic matter;
the second, potentially much more contentious, conclusionis that the philosophy of
difference appears on this readingto entail atruncation of distinctions which have served
natural philosophy and science indispensably; the demarcations between states of
disorder, orderand complexityare abolished in favour of one sole term, the complex. It
should be said that this diagnosis, while drawn from central threads of the Deleuzian
corpus, is subject to certain caveats; the argumentruns only if we track the development of
Deleuze’sthoughts with respectto orderand complexity againstthe genesisand
development of more explicitand developed themes. Indeed, there are pointsin the
Deleuziantext where he implicitly acknowledges such a useful formal distinction; he speaks
of complexity remaining evident within the operation of (simplifying) differenciation;
elsewhere he defines the complexity of an organism in terms of the number of connections
it maintains with the body without organs.® In this sense, the question of orderand
complexity pursuedinthisreadingis one which dwellsin the folds and pleats of the
Deleuzianfabric, not onthe surface. Nevertheless, the implication that complexity is the
sole modus operandum of nature, if takeninany strongsense, isin danger of removing
considerable conceptual traction on the passage of nature; the perhaps almost ubiquitous
understanding of the development of the world is predicated on an evolution from simple
to more complex forms of being; this tendency has been dubbed ‘the arrow of complexity’,
inthat it istakento confera direction of time, anindex thatis most often, though not
uniquely,understood to be correlated with the thermodynamicarrow of entropy. Given
these (and other) entailments, it may well be that to forego these distinctions of form
would be at best unpalatable and at worst nonsensical for those who wish to conceptualise
natural processes.
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Finally, the third foregrounded aspect; Deleuze’s orientation toward the notions of limit
and constant. Once again, thisis an aspect which enjoysits own subtleties and displays
apparent contradictions at different junctures of the Deleuzian corpus. We have touched
uponone side of this question with respectto Deleuze’s resistanceto the reliance of
scientificmethod on constants as such; thisis certainly soin Difference and Repetition, and
revisitedin Whatis Philosophy? We are leftin little doubt that the constants and limitsin
guestionrefertothose purporting to determine the scope of nature’s possible unfolding;
Absolute Zero, the speed of light etc. And once again, this may representa stumbling block
for many wishingto explore the productive application of Deleuzian philosophyto scientific
frameworks. Yetit would be mistaken tointerpret Deleuze’s resistance to limits and
constants as a simple denial of their existence. Indeed, we encounter passages which assign
them a productive place, asin Whatis Philosophy?; ‘Everylimitisillusory and every
determinationis negation, if determination is notin animmediate relation with the
undetermined.’ (WP p.120). Indeed, ‘limiting’ may be seen to have anecessaryroleinthe
multivalent processes of different/ciation for Deleuze; to claim that ‘life is what limits itself’
isto offeran answerto the question of how series get caughtup in centres of envelopment
inthe first place. The phrasing of the quotation above from What is Philosophy?, however,
indicatesaresolutiontothe apparent contradiction here;itis negation whichisrejected,
rather than limitation as such; the phrasing marks an enduring commitment to Bergson;
‘We see, therefore, how all the critical aspects of Bergsonian philosophy are part of a single
theme:a critique of the negative of limitation, of the negative of opposition, of general
ideas.’ (B p.47). But what isthe positive form of limitation which seems to be implied here?

There are waysin which these potential objections may be addressed, to align them with
respectto conceptual developmentsin modern physics, and to outline the productiverole
the philosophy of difference may occupy with respectto that ongoing development.
Certainfiguresinthe philosophy of science whose work bears notable affinity to Deleuze’s
own will be invaluable in this respect; Alfred North Whitehead, David Bohm and Lee
Smolin.

In terms of aligning the philosophy of difference with physics afterthe quantum revolution,
the firstimplication we have voiced through Deleuze is surely the most easily supported;
the claimthat inert matter does not exist. Indeed, thereis no place forit; the very notionis
problematizedin any numberof ways. Young’s famous wave/particle duality effectively
forces explanationinterms of interference patterns, evenin those cases where the
experimental setupimposes a ‘particle-like’ scrutiny, and thisevenin cases whereitisa
single particle under consideration. Thisis a paradox routinely noted in mostintroductions
to quantum physics; thatthe wave-like nature of particles dictates that their wave-fronts
are capable of producinginterference with themselves. Since the beginning of the quantum
age, it has beenimplausible to represent the action of particles in the manner of statistical
mechanics, which deals effectively with the atomicscale as though it were essentially
composed of tiny objects, each with its own momentum and speed which remain
unchanged until some physical collision with another particle. As Young’s slitexperiment
demonstrates, even single particles are in complex, resonating relations to theirassociated
field. Richard Feynman’s formulation of Quantum Electrodynamics problematizes the
notion of a ‘bare charge’ forthe particles associated with electromagnetic phenomena, the
photon, electron and positron. The bare charge isto be understood as a basicor least
energy state. However, due to the continual fleeting production of ‘virtual particles’around
an electron, akind of cloud of positively and negatively-charged particles of vanishingly
fleeting existence associated with the ambientfield, pushing and pulling the central partide
accordingto charge, this bare charge is understood to be definitively cloaked. The valueis
nevertheless derived through a calculation referred to as ‘renormalization’, which amounts
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to a cancellation of infinities. Roger Penrose comments; ‘Another point of view is to regard
the bare charge as being no more than a conceptual convenience, and to take the
standpointthat the notion of ‘bare charge’ is actually ‘meaningless’, becauseitis
‘unobservable’.’** Howeverinterpreted, the bare charge, understood as the value in effect
inabsence of interaction with other charges, is farfrom thereby unproblematically inert.
More generally, the energy state of any particle is theoretically derivable only inreference
toits ‘ground state’, its state of least possibleactivity. Thisin turn, however, can only be
derived by subtractingthe energy inherentinits ambientfield, entailinganother
cancellation of infinities. In a Deleuzian register, the construal of quantum particles as
enduring patterns of associated fields serves to write disparity into the account at the most
fundamental level; all particles are in constant energetictension with theirfields. Thereis
no such thingas inert matter.

A more challenging questionisthe one relating to the ‘arrow of complexity’ mentioned
above.Taken at root, Deleuze’s resistance to the idea of the Heat Death of the universe
goes handin hand with the associated ideathatthe universe as a whole must be capable of
maintaining a steady measure of order, some distance from the disorder of equilibrium.
Thisseems at firstto be supported by the scientificaccount; complexity seemsto be
increasing as time goes on, from undifferentiated plasmastates shortly following the Big
Bang, to structured galaxies, clusters of galaxies and even ‘megastructures’ occupying
significant proportions of the observable cosmos. Biological evolution has evolved from
proto-cellular systems to sophisticated trillion-celled organisms. Given this history it seems
the arrow of complexity should be able to constitute akind of arrow of time; we could
judge without knowingin advance whethersuch and such a cosmological state of affairs
were earlier orlater by some agreed measure of complexity (however hard-won that
agreement might be). Most accounts, however, recognize that the development of
increasingly complexconditions to this pointin the history of the world is no necessary
indicatorto the projected overallarcoverthe lifetime of the universe. The received view is
that such accounts should be compatible with acceptance of the second law. For most, the
arrow of complexity is expected to describe an arc, peakingsomewherearound the
midpoint of the cosmiclifetime and declining steadily toward the end, asfree energy is
depleted.?? There are dissenting accounts, however, notable amongthem being the
complexity theorist Stuart Kauffman. He argues that the arrow of complexity could
potentially rise indefinitely, as a function of the ‘adjacent possible’. The ‘adjacent possible’
isthat set of chemical products which are attainable given present conditions, but never
yet actualised. The potentialrange and diversity of the universe might, he conjectures, rise
indefinitely as a kind of force multiplier:

As the diversity of molecular species increases, there are always proportionally
more novel reactionsinto the adjacent possible. If we take the formation of a
chemical species which has never existed in the biosphere, or perhaps the universe,
as a breaking symmetry, then the more such symmetries are broken, the more
ways come into existence by which yet further symmetries may be broken.3

In otherwords, complexity begets complexity. Kauffman recognizes that this proposition
contradicts the second law, but points to the dependence of thatlaw on the essentially
ergodiccharacter of nature, and seeks to demonstrate that this does notapply to our
universe. Thisisasignificant standpointin context of the presentargument, since we have
identified acertainincongruence inherentin Deleuze’s adoption of the argument from
Eternal Return with respecttothe Ergodic Hypothesis and its attendant principle of
indifference. Having noted that Chaos Theory essentially renders untenable the principle of
indifferentiation as utilised in classical thermodynamics (due to the tendency of particles to
resonate intandem under certain conditions, rather than indifferently to bounce off one
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another), we encounter here the stronger proposition that ergodicity itself isimplausible.
Kauffman’s argumentis predicated on two observations. The firstis that the level of
complexity of organicmolecular species within our biosphere has ‘exploded’ overthe
course of the earth’s history, from the modesttens orhundreds of varieties, including
methane, cyanide etc., to some hundreds of trillions if we include the diversity of genetic
expression. The biosphere has expanded exponentially (far fromindifferently)intoits
adjacent possible. The second observationis that the realm of the adjacent possible into
whichincreasingly more complexmolecularspecies could expandis vastly greaterthan
those already realised. According to his calculations;

It would take the known universe, chunking along on the Planck timescale, 10°°
timesits currentlifetime to make all proteins of length 200.*

Nor are proteins of length 200 the upperbound of known forms of protein; the exponent
risesaccordingly for greaterlengths. The conclusionis twofold. The universe is ‘vastly
nonergodic, vastly nonequilibrium at the level of complex organicmolecules.” And ‘the total
system “wants” to flow into the adjacent possible.” The two are interrelated. For Kauffman,
the relationship between the actual and the adjacent possibleis one of substrate to
product; it is merely thatthe molecularspecies of the product has neveryet occurred. As
such, thereis a displacementfrom the equilibrium conditions all systems seek (an
overabundance of substrate componentsin proportion to product);

The simple conclusionisthatthere isa real chemical potentialfrom the actual to
the adjacent possible.®®

The picture we arrive at is that of a ‘sink’, akinto the thermodynamicsense of abody which
draws heat from the neighbouring body. The adjacent possible in effect provides agradient
downwhich the actual isinclined to flow. The substrate components will always
outnumberthe product, if notactually then adjacently; asituation which placesthe world
out of equilibrium. The gradient will not resolve unless the ‘total system’ flows into the
adjacent possible, yet thatvery expansion willinitself open up anew adjacent possible,
deferring equilibriumto one remove in an ever-expanding ‘workspace’. Complexity begets
complexity.'® Itseemsinlight of the foregoing that to subscribe to the philosophyof
difference servestoincline ustothose paradigms which do notrest on or presume the
ergodichypothesis.

Complexity as Principle

The overall question remains whetherthe implication we have drawn - that order has no
name but complexity —servesto place Deleuze’s philosophy beyond any productive
orientation to physics.

The quantum theoristand philosopher of science David Bohm resists the notion of disorder
inthe twin works Science, Order and Creativity and Wholeness and the Implicate Order. As
we shall see, this resistance entails a novel conception of order and complexity bearing
striking similarities to Deleuze’s own. He calls this form of order ‘generative’. Itis best
understood in contrast to another conception of order commonly foundin scientifictheory,
which | shall collectively referto as ‘indexical’. Though Bohm (and by extension Deleuze)
favours the former, his work offers examples of both, and will serve to establish the
contrast.
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The question of the meaning of chance, randomness and disorderhasbeena
particularheadache, notonlyinscience, butalsoin mathematics and philosophy.
But hereitis proposed that whatever happens musttake place in some orderso
that the notion of a “total lack of order” has no real meaning. Indeed, even what
are calledrandom events do happentotake place ina definable and describable
sequence and can be easily distinguished from otherrandom events. In this
elementary sense they obviously have an order.’

The particularities of the route serve to date and place the journey, toindex the
phenomenon;afact whichinitself, inan ‘elementary’ sense, rescues nature fromdisorder.
Thisis precisely the Borgesian character’s journey through the library which we have
considered and found wanting before; a merely indexical form of order whichis
nevertheless prevalentin the scientificliterature. Notinfrequently we find amore
formalised definition of this indexical form of orderin playinthe work of probability
theorists. AlgorithmicInformation Contentis aconceptderived from the work of
probability theorist Andrei Kolmogorov, in collaboration with Gregory Chaitin and Ray
Solomonoff. Itis based on the principle that the complexity of asystem orset may be
indexed by the length of adescriptionrequired to expressitinbinary code on a designated
operating system. Asystem orsetdisplaying true randomness will be adequately described
only by a bitstring containing as many digits as the elements of that phenomenon, while
those displaying regularities will require shorter output. DNA sequences may be taken as a
case in point, containing areadily identifiable and short set of basicelements, the amino
acids, but arranged in repeating combinative patterns capable of expressing the production
of proteins. Any repetitioninthe set of aminoacids allows for compression of the
descriptive Algorithm, and hence reduction of the information content. Thus, the presence
of structures periodically occurring along the length of the strand which ‘instruct’ the DNA
how and whento replicate, such as ‘introns’ and ‘outrons’, will allowfurther economy of
expression.® Algorithmic Information Content, and all equivalent definitions of order, are
not designed to convey any sense of the evolution of asystem, the order of its ongoing
structuration. Inthis sense, indexicalforms of order are external, while evolutionary or
generative forms of orderare internal.

A distinctyetrelated notion was adopted by the physicists Murray Gell-Mann and Seth
Lloyd, going by the name ‘effective complexity’, again predicated on the length of an
adequate description of the phenomenon.® This latteridea accommodates potentially
more subtle structurations (or schemata, as Gell-Mann has it), but significantly for our
purposes, Gell-Mann acknowledges a qualitative difference between internaland external
effectivecomplexity; aschemaissaidto be ‘internal’ when the schemasomehow governs
the systemunderdiscussion,as whenthe key toa codedtextallowsthe cryptographerto
generate its meaningdirectly, as opposed to ‘externally’ indexing potentially significant
patterns (‘cracking’ the code). Indeed, both Gell-Mann and Bohm conclude thatany real
explanatory power belongs with the internal, ratherthan the external principle; Gell-Mann
ultimately identifies complexity with adaptationin the sphere of life (the ‘complexadaptive
system’ as such, he acknowledges, transcends description purely in terms of schemata) and
self-organisation, while Bohm coins and valorises the term which | have adopted here,
‘generative order’. Beforeinvestigating generative order more fully, itis worthwhile to note
that interms of the ambitions of Gell-Mann to describe nature as a whole, this valorising of
an internal principle reflects a caution overthe notion of laws of nature, considered as
immutable, pre-set conditions governingthe world. Gell-Mann adheres to aphysis which is
itselfinasense adaptive, conjecturing that what we have traditionally taken forimmutable
laws may be ratherthe (relatively durable) results of ‘frozen accidents’, embracingthe idea
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that structural features such as the left- and right- handedness of molecules may
contingently arise in particular parts of the universe for particularintervals only:

The tree-like structure of branching histories involves a game of chance at every
branching. Anyindividual coarse-grained history consists of a particular outcome of
those games. As each history continues through time, it registers increasing
numbers of such chance outcomes. But some of those outcomes become frozen as
rulesforthe future, at least for some portion of the universe.?°

As such, this form of order has much incommon with Deleuze’s positive sense of limit or
constantas ‘deployment’ ratherthan negation, as we shall see.

For his part, Bohm’s valorisation of the internal, generative form of order, initself elides
any simple distinction between orderand disorder, between the simple and the complex.
He offers atreatment of orderunderstood as the play between ‘different similarities’ and
‘similardifferences’. Thisisillustrated by the example of the construction of ageometric
curve, which may initially be thought of as the repetition of agivenline segment
augmentingastraightline, the beginning of each segment coterminous with the end of the
lastadded and so forth, each a different similarity. A simplelinegets longer by the same
amount each time. The difference between one segmentand another hasonly one
dimensioninthis case, that of spatial displacement, which due to its one-dimensionality he
names a difference of first class. A second class difference pertains when the reiterated
function orgenerator contains two separate aspects, as when the line segments are added
to each otheras before, butthis time with adesignated angleintroduced between the
currentline-segmentand the last. Such a procedure, given the invariance of the adopted
angle, would ultimately produce arough circle. Fora two-dimensional spiral, orders of third
classand above would be required, since both the angle and the length of the line-segment
would have to be varied by some ratio or other, bearing similarlydifferent relations to each

other. Clearly, the generation of lines occupying three dimensions acquires its own further
classes of order.

As the degrees become indefinitely high, we are able to describe what have
commonly been called ‘random’ curves—such as those encountered in Brownian
motion...In thisway, we are led to make an important change in the general
language of description. We nolonger use the term ‘disorder’, butinstead we
distinguish between different degrees of order.?!

Thisis one fashion, thenin which the distinction between the simple and the complex can
be understood as at best secondary and perhapsillusory when viewed through the lens of
generative order; fromthis point of view, complexity is not qualitatively distinct from, does
not supervene onthe simple.?? The distinction between indexical and generative
complexityisasignificantone, norisitany less significant that both Gell-Mann and Bohm
considered forms of generative order more fruitful. Gell-Mann’s example of grammar,
Bohm’s example of the functions governing the addition of line-segments both amount to
acknowledgingthe superior epistemicvalue of the instructions for propagation, the code
for self-replication. Indeed we might find an equivalent predilection for most other
scientifictheorists; Prigogine’s valorisation of auto-catalyticreactionsin cycles, cyclesin
which products fromthe last phase generate the chemical capacity for the next, isone
concrete example wherebythe flag of order has been planted furtherinto the territory of
the non-linear, the chaotic, wherethe last step in the evolution of asysteminforms or
instructs the next. Norshould this be intrinsically surprising; itis effectively the difference
between applyingthe code for decrypting phenomena, as opposed to brute observation of
pattern. It may take a decryption programme some time to identify the irrational number
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inquestion with only the number-string of its expansion to go on, in comparison to the
moments it would take to perform that same expansion given aspecifiedirrational as a
starting point. Thison the face of itamountsto no more than common sense, yetatthe
same time it must be said that behind every scientificdecision in favour of generative
explanations lies adisposition to understand the world in terms of process, of evolution,
rather than static structure or pattern. So much is true of the Bergsonian-Deleuzian
disposition toward explanation in terms of the temporal rather than the spatial, and
equally of Whitehead’s emphasis on process and evolution.

Deleuze himself references the idea of evolution as the focus of the investigations of
Difference and Repetition, not merely inthe section devoted to biological evolution, but as
a paradigm for the passage of nature as a whole, inorganicprocessesincluded. Thisisin
context of hisrejection of an account of the world by resemblance, identity,
representation, in favour of arepetition which escapes law. He speaks of the need to
distinguish two different types of causality with respect to repetition: ‘one which concerns
only the overall, abstract effect, and the other which concerns the acting cause.’ He
proceedsto characterise this difference in terms reminiscent of those set outinthe
discussion of Gell-Mann and Bohm above:

Oneisa staticrepetition, the otheris dynamic. One results from the work, butthe
otheris like the ‘evolution’ of a bodily movement. One refers back to a single
concept, which leaves only an external difference between the ordinary instances
of a figure;the otheristhe repetition of aninternal difference which it
incorporatesin each of its moments, and carries from one distinctive point to
another. (DR p.20)

We have then, a distinction as above between internaland external difference, couchedin
terms of evolution, and tellingly, illustrated by a difference between types of geometrical
figure which directly recalls Bohm’s own example of the spiral;

A distinctionis drawn between arithmeticsymmetry, which refers back to a scale
of whole orfractional coefficients, and geometricsymmetry, based upon
proportions of irrational ratios; a static symmetry whichis cubicor hexagonal, and
adynamicsymmetry whichis pentagonal and appearsina spiral lineorina
geometrically progressing pulsation—inshort, ina livingand mortal ‘evolution’.
(DR p.20)

Limits without negation

What is of mostinterestforthe argumentdeveloped here is that this concept of evolution
isthe key to the positive form of ‘limitation’ for Deleuze; he goes onto develop this
connectioninthe first chapter of Difference and Repetition:

Thereisa hierarchy which measures beings accordingto theirlimits, and according
to theirdegree of proximity ordistance to a principle. Butthere is also a hierarchy
which considers things and beings from the point of view of power:itisnota
qguestion of considering absolute degrees of power, but only of knowing whethera
beingeventually ‘leaps over’ ortranscendsits limitsin goingto the limit of what it
can do, whateverits degree. ‘Tothe limit’, it willbe argued, still presupposes a
limit. Here limit [peras] nolongerrefersto what maintains the thingunderalaw,
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nor to whatdelimits orseparatesitfrom otherthings. Onthe contrary, it refersto
that on the basis of whichit is deployed and deploys all its power. (DR p.37)

‘Power’ here issomething akin toan internal principle of evolution, understood not as the
powerto arrive at an end-state, buta principle which will persevere beyond the provisional
constraints pertinentto agiven system; apower of mutation. Deleuze is alluding to the
positive sense of limitation which the philosophy of difference requires; ‘deployment’. Itis
inthis sense we can see somethingakin to Gell-Mann’s ‘frozen accidents’. All systems
require some constraint or set of constraints, some ‘limits’ without which no process, no
deployment, is possible, but these constraints are themselves subject to evolution.
Evolution, repetition, variation, we may summarise, escapethe law, the limitand the
constant; ‘a perseverationisstill notarepetition. The constants of one law are in turn
variables of amore general law, justas the hardest rocks become soft and fluid matteron
the geological scale of millions of years’ (DR p.2). These elementsin the passage of nature
all require limits, but limits which escape the negative, which do not depend on opposition.
Laws and constants are not barriers as such, but more like afulcrum, enablingtraction, a
precondition forthe deployment of power. And once aheavy blockis moved, the fulcrumis
redeployed toshiftit further. These are, as Whitehead would have it, ‘decisions’.

Limits are first and foremost a matter of explication, of unfolding. For both Deleuze and
Whitehead, explication, the decision, never achieves full determination; whatis explicated
retainsitsimplicationinthe ceaseless enfolding of things, each decision carries with it
future prehension. Moreover, for both, explication is a precondition foranythingatall to
occur, for eventsto actualise, to concresce, into states of affairs, to take (orrather, make)
theirplace amongthe heresand nows, the local and the global tableau. And for neither can
it everbe a simple matterthat events simply ‘latch’ onto the time and the place that
invitesthem, like aseed plantedinawaitingfield; for both the eventisimmanently bound
up with the manifestation of the very fabric of space and time in whichit occurs; thereisno
pre-existing field, just as formodern physics, the energeticfield is shaped by the particles
associated with it, and particulate mattertakesitsformand location fromthat field.

We arein a position now to expand on the interconnected and parallel themes of
explication and limit, spatial manifestation and cosmological evolution in the work of
Deleuze and Whitehead, with aview to foregrounding productive links with the
phenomenon known as non-locality in the physics of the quantum age, and to the
increasing prevalence of the evolutionary paradigm in cosmological models.

In both Science and the Modern World and Process and Reality, A.N. Whitehead presents
histhoughtunderthe rubric of cosmology. It mustimmediately be conceded thatthe
vocabulary, andindeed the terms of referenceinthose works bear scant resemblance to
the terminology to be foundinreference books onthe subject, yet his explicitaimisto
provide ametaphysics whichis adequate to the emerging new quantum physics of the era.
Whitehead’s intricate arguments in these worksis atonce heavily indebted to Leibniz, from
whom he derivesthe important concept of ‘prehension’ forinstance (he acknowledges the
debtto Leibniz’ ‘appetition’) and placed in the service of cosmological speculation.

Whitehead addresses the topicof limits with respect to a deficiency he identifiesin
Spinoza’s metaphysics; the concept of modes of auniversal single substance;

Thus as a furtherelementin the metaphysical situation, thereisrequired a
principle of limitation. Some particular how is necessary, and some
particularisation inthe what of matter of fact is necessary.?3
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Thislink between limitation as a principle, and explication as a matter of actualisationis
unmistakeable inthe following comment;

The only alternative to thisadmissionis to deny the reality of actual occasions.?*

Limitation, actualisation and explication, then, circle round each otherin Whitehead's
account as they do for Deleuze. As Isabelle Stengers points out, Whitehead's position on
this question atonce revealsits keyimportance for his cosmology, and furnishes afinal
disagreement with Leibniz on the tenet of Sufficient Reason;

Thisis indeed what Whitehead reproaches Leibniz: to have proclaimed that “there
isa reasonforeverything,” eventhe choice of God, who has access to the sole
genuine reality, to the infinite conspiration of the universe with each state of the
monad, or, reversibly, to each state of the monad as a standpointimplyingan
entire universe. If Leibniz were right, the true meaning of our experiences would be
unlimited, “behind the scene,” and our choices would be mere appearances, with
the divine choice of this world as theirhidden reason. Decision musttherefore be
primordial, and our reasons must be relative toit.

Here, ‘decision of God’ is synonymous with limitation, for decision is what abstracts, or
prehends, both positively and negatively, from the ‘envisagement’ (might we hazard, for
Deleuze, ‘complication’) of all possible values. Decision is what limits, and without limit
there is no substantive actualisation. At the very least, with respect to the alignment of the
Whiteheadian register with that of Deleuze, we might note that this limitation-explication
shares on both sides a crucial aspect; the expression of disparity, and ata ‘primordial’ level;
Whitehead requires afirst disparity which entrains all others. The primordial dissymmetry
isclosely akintothe swerve of the clinamen, at a non-assignable time in anon-assignable
place;thereisno reasonto it, though all reasons must be relative toit.2¢ For all that
Whitehead may be said finally to hold back from the Principle of Sufficient Reason, then, it
isonly at this deepestlevel of his cosmology, and significantly for the sake of reinforcing
essentially the same cosmological intuitions asin Leibniz’ work; the primacy of
discernibility, the introduction of alimit discriminating ‘this’ from ‘that’ is the geneticroot
of disparity. Limitation works to break the symmetry of ‘ageneral realm of systematic
relationships’;

Restrictionisthe price of value. There cannot be value without antecedent
standards of value, to discriminate the acceptance orrejection of whatis before
the envisaging mode of activity. Thus there is an antecedent limitation among
values, introducing contraries, grades and oppositions.?’

For Deleuze, this ‘antecedent limitation’ is what forces the move from intensive to
extensive relations.?® In adifferent register, Whitehead is serving here to embellish the
question whichtroubled Deleuze and Guattari; how do centres of envelopment occurin
the first place? Whitehead’s answeris thatthere is no reason due to the fact that
primordial limitation is what escapes sufficient reason, itis what bestows reason. And to
bestow reasonisto introduce ‘contraries, grades and oppositions’.

To make these correspondencesis to consolidate the essentially Leibnizian shared
cosmological intuition established earlier between Serres, Deleuze, Simondon, Lucretius et
al.?Itisalso to foreground the connection between limitation and disparity; from the first
explication-limitation, the world is dissymmetrical, assembled from fundamentally crooked
timber. Thisisits specificform of sufficientreason. As | hope now to show, this shared
intuitionis notconfined to ourgrand metaphysicians; it offers further correspondences
between contemporary cosmology and theoretical science more generally. Moreover, | will
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contendthatin this transdisciplinary sense, itis because the world is dissymmetrical that its
central mode isto evolve; disparity and the evolutionary, generative paradigm go handin
hand.
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trans.R. Ariew and D. Garber, G.W. Leibniz: Philosophical Essays (US: Hackett, 1989), p.39.

23 Whitehead, AN., Science and the Modern World (UK: CUP, 2011 (firsted. 1926)),p.221.

24 1bid, p.221.

25 Stengers, 1., Thinking with Whitehead: A Free and Wild Creation of Concepts (US: Harvard
University Press,2011), p.226.

26 Deleuze, followinga reasoningnotdissimilarto Serres,insists on the construal fromthe original
Lucretian text of ‘incerte’ as ‘non-assignable’, rather than, say, ‘uncertain’ for the reason that no
direction, no spaceeffectively, pre-exists this inexplicable swerve, ratherit serves to ‘install’ place;
“In this regard, the clinamen is by no means a change of direction in the movement of anatom,
much less anindetermination testifyingto the existence of a physical freedom. It is the original
determination of the direction of movement, the synthesis of movement andits direction which
relates one atom to another’ (DR p.184).

27 Ipid, p.221.

28 This alignment of Whitehead’s ‘limitation’ with Deleuze’s sense of ‘chaosmos’is contested by Tim
Clarkinanarticleentitled ‘A Whiteheadian Chaosmos?’,though he recognizes that Deleuze himself
appears to endorse this view in The Fold. The point of contention is over the nature of the ‘decisions’
or ‘limitations’ which Whitehead’s God makes in nature. Deleuze says, ‘... [Whitehead’s] God desists
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which ‘divergence is no longer a principle of exclusion,and disjunction no longer a means of
separation.Incompossibility is nowa means of communication,’ (LoS p.175). Pace Clark, | believe the
casefor affinity between the two thinkers on this pointis substantial. The sensein which
incompossibilities are ‘held together’ for Whitehead in one chaosmos does not turn finally on
questions of abstract mereology, but more centrallyinthe themes to be treated here; his sense of
cosmology as ‘evolution’, the open and radical shifts of ‘envisagement’ from epoch to epoch, the n-
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dimensionality of the spatium, and the critiqueof ‘simplelocation’as a fallacy. See Clark, T., ‘A
Whiteheadian Chaosmos?’ in Deleuze, Whitehead, Bergson: Rhizomatic Connections, ed. K. Robinson
(UK: Palgrave, 2009), pp. 181-99.

29 Serres sums this up most articulately: ‘Determination and decisionintroduce, of themselves, a
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identity, by that of indiscernibles. The principleof sufficientreason breaks the stability with a small
deviation.’ (BP p.32)
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Chapter Five: Sufficient Reason as Dissymmetry and the Evolutionary Paradigm

Notwithstanding the practical success of reason from symmetry in the formulations of
contemporary science, itisnotuncommonto find scientifictheoretical counterparts of the
disposition toward this sufficient-reason-as-dissymmetry. We might go so far as to say that
theoreticians are marked by their disposition toward symmetry or dissymmetry. Onthe
one hand, Einstein, whose theory of relativity might count as an extended argumentfrom
symmetry, and Weyl, forwhom symmetry serves as the a priori; on the other, Dirac, for
whom constants may be nothing more than a product of contingent initial conditions,
potentially varying throughout the cosmos, and Smolin, forwhom constants and laws
adapt and evolve. Forour purposes, these dispositionsin theirturn predispose to one of
two particular forms of the Principle of Sufficient Reason; as an argument from symmetry
or from dissymmetry, as a principle of indifference or difference.

Anaximander’s cosmological arguments served us earliertoillustrate the former;if thereis
complete symmetryinthe world, thereisinsufficient reason foranythingto happen. As|
hope to have established, the Leibnizian variant of sufficient reason is opposed to this
disposition toward symmetry; we might go so far as to say that that sufficient-reason-as-
dissymmetry rules out of court the use of the Principle of Insufficient Reason in explaining
natural processes, forthe simple reason thatthere can be no final symmetryin nature. In
the end, for any given scientist, faith in the symmetry of the world is perforce constrained
by phenomena; when the practitioner of Group Theory, forexample, divines the
mathematical description of physicalinvariants from among the sophisticated symmetries
of an evolvingensemble, this serves firstand foremost to distinguish those invariants,
those symmetries, fromthose that have broken. For, as A. Zee points out, nature, if it
displayed perfect symmetry, would simply stall:

Symmetryis beauty, and beautyis desirable. Butif the designis perfectly
symmetrical, thenthere would be only one interaction. The fundamental particles
would all be identical and hence indistinguishable from one another, such aworld
ispossible, butitwould be very dull:there would be noatom, no star, no planet,
no flowerand no physicist.?

This isto say nothing more than that everythingis ultimately discernible from everything
else. ltisalsoworth notingthe striking parallel between Zee’s tableau here and that
proffered by Bergson. While for Bergsonitisasurfeit of mechanismthatstallsthe world,
for the modern philosopherof science, itis a surfeit of symmetry. Inavery real sense, this
isto some extent merely ashift of register, given the historical convergence of the notions
of symmetry with invariance and laws of conservation, which underpin the concept of
entropy, and by extension, Bergson’s ‘mechanism’. In both cases, the diagnosed resultis a
preclusion of complexity.

In a more distinctly logical vein, we might note an exchange between the astronomer
physicist Joe Rosen and Charles Hartshorne. Hartshorne, without doubt the second most
influential name belongingto the Process Philosophy movementinitiated by Whitehead,
devotesachapterentitledandintendedtodebunk, ‘The Prejudice in Favour of
Symmetry’.2 He attacks the tendency of scientificreason to equate simplicity with
symmetry, which he equates with the principle of indifference, or of insufficient reason.
Hartshorneisin effect critiquing the remote spiritual inheritors of Anaximander. Two
assertionsin Hartshorne’s chapterare closely related and serve furtherto illuminate our
argument: ‘Symmetryisinasense alack of order,” and ‘...symmetryis a partial or abstract
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aspectof what, inits concrete wholeness,is an asymmetry.” Commenting on the first
assertion, Rosen observes:

Orderis practically synonymous with distinguishability, discriminability, irregularity
and heterogeneity. Indeed, symmetryisinversely related to order,
distinguishability, discriminability, irregularity and heterogeneity...Thus we have
“the more symmetry, the more regularity, and the closerto homogeneity.”3

For Rosen too, then, a world of perfect symmetryisaninertworld. He proceeds to argue,
elaborating on Hartshorne’s assertions, that ‘for change to be possible forasituation, there
must be some aspect of the situation thatis notimmune to the proposed change and can
serve as a standard for the change.’* Hence invariance or symmetry is necessarily
accompanied by some variant or asymmetry. What is more, Rosen notes, asymmetry is
prior, a conditionin every case pertainingto the total situation; he takes the case of the
rotational translation of an equilateral triangle; itis only the existence of spatial
surroundings which ensure invariance under rotation through, say, 120°;

But if the equilateral triangle werea universe untoitself, there would be no
standard for 120° rotation, soitwould not be a possible change...The existence of
the symmetry depends onthe existence, somewhere inthe world, of a
corresponding asymmetry.>®

In all of this we can see both the operation of a Leibnizian style of reasoningand the
motivatingimpulse behind Whitehead’s assertion on the primordiality of afirst ‘decision’
or ‘limit” as a precondition for ‘reason’, and indeed sufficient reason.

The final supporting example here for our sense of sufficient reason as dissymmetry is
offered by the quantum cosmologist Lee Smolin, who belongs unquestionably and
avowedlytothe Leibnizian spirit delineated here. Throughout his work, Smolin pursues a
critique of recent developmentsin theoretical physics through the explicit application of
Leibnizianideas. Once again, this critique entails ademurral from the convergence of ‘law’
with ‘symmetry’. The adoption of the Principle of Sufficient Reason, he argues, militates
againstany presumption of eternal, ubiquitous laws presiding overeventsinthe world;
underthe presumption of a ‘relational’ world, on the contrary, by which he means that of
Leibniz, Mach and Einstein, itisillegitimateto treatany elementin nature asimmune to
reciprocal determination; laws, for Smolin (as they were for Peirce), are that ‘par
excellence’ which demand an explanation, areason. Smolin acknowledges the intricate
association of the Principle of Sufficient Reason with the Principle of the Identity of
Indiscernibles, and teases outitsimplication for modern sciencewith respectto
dependence onarguments from symmetry;

Anotherconsequence of the PSR [Principle of Sufficient Reason] was stated by
Leibnizas The Principle of the Identity of Indiscernibles (Pll)...there cannot be two
distinct objectsinthe world with the same properties. This rules out symmetriesin
the sense of global symmetries, i.e., transformations which take a system between
two physically distinct states which have the same values of all conserved
quantities. ®

And as for symmetries, soforlaws;

Our universe should not be seen as a vast collection of elementary events, each
simple andidentical to all the others, butthe opposite, avast set of elementary
processes, notwo of which are alike in all details. At this level fundamental
principles may be discerned but there are no general lawsinthe usual sense.’
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The critique enables Smolin to identify key components of the framework of physics which
are inneed of reconceptualization, inline with our argument here for sufficient-reason-as-
dissymmetry;

For example, inreality, no physical systemis translationally invariant because the
universe iscomplexenoughthat each and every eventhas a unique curvature
tensorreflecting the influence of distant masses as well as gravitational waves,
neitherof which can be screened by any physically real material. Another example
isthe global symmetries of the standard model, which are only approximatewhen
the effects of the fermion masses are ignored. To putitin slightly simplerterms,
the protonis slightly lighterthan the neutron.?

The examples Smolin offers here are somewhat more central to the scientificcorpus than
those generally acknowledged. The much-noted asymmetry of beta-decay (forexample by
Feynman) tendsto figure inthe literature as an interestinganomaly which does notinitself
disturb the general faith in arguments from symmetry. In contrast, Smolin acknowledges
that hisargumentservestoundermine the cornerstone work of Emmy Noetherinthe
formalisation of the laws of conservation.®

Thisis a particularly significant standpoint for the presentargument, since it was Noether
who formalised every known and widely accepted conservation law, in line with the
theorem named after her;

Every symmetry corresponds to a conserved quantity.!®

The formulations are each expressed in mathematical notation, but are translatable into
statements expressing equivalence orinvariance. Spatial Invariance, forinstance, equals
Conservation of Momentum, while Rotational Invariance equals Conservation of Angular
Momentum. Dave Goldberg draws out the fundamental importance of Noether’s work for
the underpinnings of modern physics asawhole:

Noether’s Theorem describes much, much more. It describes and explains the
conservation of spin, electrical charge, of “color” (the equivalent of charge in the
strong nuclearforce), and on and on, ultimately providing the mathematical
foundation for much of the standard model of particle physics.*

Noether’s formalisations of conserved quantities (or constants) include the conservation of
energy. The specificinvariant underlying the conservation of energy is ‘time’. Time
Invariance equals Conservation of Energy. Put slightly differently, this equivalence states
that, given the invariance of the laws of physics overtime, energy will be conserved. This at
once serves as the preconditional first law of thermodynamics and precisely what s
contested in evolutionary cosmological paradigms. Hence Smolin’s position comesinto
contention with the first law of thermodynamics, and by extension the second law which
dependsonit. Inthese terms, then, Smolin’s position lends some credence to Deleuze’s
own position with respectto entropic processes.

Anotheraspect of particularimportance follows from Smolin’s reasoning. In absence of any
true translational symmetry, he describes the world as ‘avast set of elementary processes,
no two of which are alike in all details’. Itis this last formulation of what we are calling
sufficient-reason-as-dissymmetry with which both Deleuze and Whitehead share the most
tellingground; the absolute singularity of the event for Deleuzeis everywhere proclaimed
as loudlyin Whitehead’s work. In all of the above, the central point of departure from
arguments from symmetry relies on a more or less explicit recognition that Leibniz’
Principle of the Identity of Indiscernibles is inseparably dovetailed with the Principle of
Sufficient Reason. There is no reason underthe sun which can rely on perfect symmetry.
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Smolin’s Leibnizian heuristicrather satisfyingly speaks to the arguments marshalled here,
and hopefully embellishes the association of ‘limit’ (or constant, orlaw) with sufficient-
reason-as-dissymmetry in closer dialogue with the discourse of science. Nevertheless it
would be misrepresentative to claim that such broadside correspondences, much less any
general suspicion of the universality of entropic processes, can unproblematically be
assignedto all scientificthinkers who are disinclined to accept arguments from symmetry.
Such a case inpointis Roger Penrose, who expresses caution over the axiomaticuse of
arguments from symmetry.*?> The argument for his own ‘Conformal Cyclic Cosmology’,
however, goessofaras to insist that the second law of thermodynamics should hold firm
not only within the lifetime of one cosmos, but between the expiry of one cycle of the
universe and the commencement of the nextfromitsashes.®?

Limits and Non-Locality

If the correspondences between limits and dissymmetry allow us to identify ashared
ground between the philosophy of difference and certain paradigms in scientificdiscourse,
thereisa second aspectto the nature androle of ‘limits’ as proposed by Whitehead, which
aligns his cosmology with Deleuze’s own. It opens up further correspondences with
contemporary physics. This aspectis encapsulated in the following quotation from Science
and the Modern World:

By “limitation” as applied to the spatio-temporal continuum, | mean those matter-
of-factdeterminations—such as the three dimensions of space, and the four
dimensions of the spatio-temporal continuum—which are inherentin the actual
course of events, but which presentthemselves as arbitraryinrespecttoa more
abstract possibility.4

Itis clear fromthisassertionthat Whitehead hasin purview an ‘abstract possibility’, a
virtual, which extends farbeyond any simple extrapolation from the actual to the possible;
indeed, as Deleuzewould have it, this abstract possibility as condition, is not constrained to
resemble that which it conditions. The particularexemplar here —the contingent
dimensionality of the space-time continuum —isfor Whitehead as arbitrary in the
particulars of its expression (three dimensions of space, one of time) asitis for Deleuze,
who speaks of a preconditional Depth whose dimensions remain undetermined priorto
differenciation, or explication.!® Thisis as much as to say that the parametersfor
expression properto nature include atopology of n dimensions in the domain of the virtual
which enjoys delimitation only through the process of explication, of decision, of limitation.

Deleuze closely echoes Whitehead’s assertions with respect to spatio-temporal
dimensionality in his discussion of the Ideain Difference and Repetition;

An Ideaisan n-dimensional, continuous defined multiplicity...By dimensions, we
mean the variables or coordinates upon which aphenomenon depends; by
continuity, we meanthe set of relations between changesin those variables.

(DR p.128)

On the face of it, we might take the word ‘dimensions’ in this quotationin asense more
relatedtothe ‘dimensions’ of astate space as accommodated by the Hamiltonian or
Lagrangian, with no necessary connection to spatio-temporal coordinates; indeed, the
supporting example of colour values suggests as much. Deleuze goes on however, to make
clearthat spatio-temporaldimensions areto be included as variablesin the Idea;
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Such relations are precisely non-localisableideal connections whether they
characterise the multiplicity globally or proceed by the juxtaposition of
neighbouring regions. In all cases the multiplicity isintrinsicallydefined, without
external reference orrecourse toa uniform space in which it would be submerged.
Spatio-temporal relations no doubt retain multiplicity, but lose interiority.

(DR p.183)

This elaboration servesto cast phenomena, Ideas, in the (acknowledged) stamp of
Riemannian multiplicities and manifolds, which are explicitly conceptualised as
independent of any homogenous embedding space. A key factor of Riemanniantopology is
that relationships between points are assumed in advance of any metricwhich may assign
distance between them. Relations are understood independently of any pre-determined
dimensional order which frames them, ‘asystem of multiple, non-localisable connections
between differential elements whichisincarnatedin real relations and actual terms.’

This higher-ordertopology figures prevalently in the underpinning narratives of post-
relativisticand post-quantum physics, whose most flambuoyant expression remains string
theory and its derivative hypotheses, M-, or Brane- Theory, butis no lessin play whenever
guantumtheorists undertake to conceptualise non-locality. It may be argued, for instance,
that any realist interpretation of the wave function, such as that of de Broglie or Bohm
implies perforce acommitmentto spatial higher-order dimensionality.®

For Whitehead, some expression of the spatio-temporal continuum mustbe inplayasa
prerequisite foractualisation;

Further, the status of all possibility in referenceto actuality requires areference to
this spatio-temporal continuum. In any particular consideration of a possibility we
may conceive this continuumto be transcendental. Butinsofar as thereisany
definitereference to actuality, the definite how of the transcendence of that
spatio-temporal continuum s required. Thus primarilythe spatio-temporal
continuumis a locus of relational possibility, selected from the more generalrealm
of systematicrelationship.’

The implication thatthings may be (or may have been) otherwise than ourthree-
dimensional space-time, that other ‘decisions’ may have arisen, is explicitly embraced by
Whitehead in Modes of Thought;

Perhapsinthe dim future mankind, ifitthen exists, will look back to the queer,

contracted, three-dimensional universe from which the nobler, wider existence has
emerged.®

In otherwords, the particular order of extension we are familiar withis, potentially, a
contingent matter-of-fact, a how, pertainingto the particularcosmicepoch in whichwe
find ourselves.

Whitehead’s thinking on this point reflects an all-encompassing sense of the mutability of
any and every element of nature. Thatthe order of dimensions may change, along with the
‘natural kinds’ we encounterthereinis aconsequence of the mutual interaction between
those natural kinds and the regimes of organizationin which they are implicated, the
constants and laws such as the speed of light and the conservation of angular momentum.
Whitehead’s coinage for natural kinds, ‘societies’, is tellingly chosen to reflect this
character of mutability, of epochal nature;

The laws of physics are the laws declaring how the entities mutually reactamong
themselves. For physics theselaws are arbitrary, because that science has
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abstracted from what the entities are in themselves. We have seen that this fact of
whatthe entitiesare inthemselvesis liable to modification by their environments.
Accordingly, the assumption that no modification of these laws is to be looked for
in environments, which have any striking difference from the environments for
which the laws have been observedto hold, is very unsafe. The physical entities
may be modified in very essential ways, so far as these laws are concerned. Itis
even possiblethatthey may be developed into individualities of more fundamental
types, with wider embodiment of envisagement. Such envisagement might reach
to the attainment of the posing of alternative values with exercise of choice lying
outside the physical laws.*®

What is at stake here, then, is a certain conception of ‘limitation’ and its corollary,
‘openness’, whichis, | would argue, fully consonant with Deleuze’s own metaphysics, the
counting God and the Ideal Game. Each limitand each constantis susceptibleto breach
through the incremental modulation of nature itself; each ‘problem’ to be solved by nature
insearch of itself, natura naturans, is recast anew by the ensuingregime. Itis at this point
we can recognize the ‘structurally schematic’ notion of the Problem which Deleuzeinherits
from Lautman in operation at the cosmological scale; each solution which paradoxical
nature proposes, each epoch and each regime is structurally driven to supersedeitself.
Thereisa certain shared view of contingency, chance as the only necessity. These
correspondences between the two thinkers, along with Whitehead’s more explicit
motivationtoward a metaphysics adequate to the relativisticand quantum sciences of the
day, allow us at once to foreground ways in which contemporary physics may be said to
express similar paradigms, and to consolidate our picture of Deleuze’s concept of the limit.

Withrespectto the first question, itis generally understood that the work of contemporary
physicsisto determine the particularities of the ubiquitous and continuous exchange
between matterand energy. On this broadest characterisation, Deleuze’s investigation of
the relation between the extensive and the intensive stands full square on the same
territory, though important caveats bar any simple identification between ‘the intensive’
and ‘energy’. Rather, itis more aptto considerthe intensive and the extensive asin effect
two regimes of energy; the first characterised by continuous multiplicity, the second by
discrete multiplicity. For Whitehead too, intensive relations assume priority over
extensive.?’ More generally, itisimportant to note that for both thinkers, the energy which
isdirectlyamenable to empirical observation necessarilydisplays aninherently
adumbrated set of behavioursin comparison tothe intensive, virtual realm. This represents
for Deleuze the essential block to any direct empirical access to intensive phenomena as
such;

Nevertheless, we encounter severe difficulties when we attempt to consider
Carnot’s or Curie’s principles as local manifestations of atranscendental principle.
We know only forms of energy which are already localised and distributed in
extensity, orextensities already qualified by forms of energy. (DR p.223)

Whitehead expresses essentially the same problematicin Science and the Modern World:

But energyis merely the name for the quantitative aspect of a structure of
happenings;inshort,itdepends onthe notion of the functioning of an organism.
The questionis, can we define an organism without reference to the concept of
matterin simple location??!

Whiteheadis usingthe term ‘organism’ in arather specificsense here, one which does not
refersolelytoanorganiclivingentity. In histerminology, an organismis simply any system
or set of systems whichembody asomewhat stable, more orless coherent range of pattem
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or rhythm; chemical cycles would count as an example.?? Whatis shared between the
guotations from both thinkersisaconception of energyinclusive of, but distinct from, its
instantiation in specificlocations. Whitehead’s criticalterm ‘simple location’ here makes
reference toaline of argument he offers against classical physicsin light of the revolution
of Relativity; to conceive of phenomena uniquely in terms of action between contiguous
elementsinthe way we find in classical dynamics, is to prolong the mistakenillusion that
both micro- and macro-physics deals with forces exerted between spatially well-defined
bodies, ‘simply’ located, anillusion he dubs ‘the fallacy of misplaced concreteness’. This
thread of argumentin Science and the Modern World is orientated firstand foremost to the
problematisation of the notion of simultaneity in Relativistictheory. The import behind the
critical term ‘simple location’ may thus leave ambiguous whether he believesin akind of
‘distributed’ event which acts without contiguous connection, but the phrasingin the
shortly subsequent Process and Reality is both unequivocal and serves as a remarkably
prescientintuition of issues in quantum physics that would arise as the source of a major
controversy thatisyet to be resolved;

Provided that physical science maintainsits denial of “action at a distance,” the
saferguessisthat direct objectification is practically negligible except for
contiguous occasions; but that this practical negligibility is a characteristic of the
presentepoch, withoutany metaphysical generality. (PR p.308)

For ‘direct objectification’, we may read ‘contiguous causal influence’ here, but only with
respectto macroscopicphenomenainourown epoch; there may be others, Whitehead
infers, in which direct objectification, causal influence, does not rely on contiguity. Interms
of the history of modern physics, we might observethat Whitehead was writing ata time
shortly afterthe Copenhagen Interpretation was being consolidated at the Solvay
Conferencein 1927; arguably, this could be said to be the pointat which ‘actionat a
distance’ wasinstantiated as animplication of quantum theory, yet this was not
foregrounded as problematicas such until almosta decade later, 1935, in a series of papers
Einstein was to write, precisely against ‘action at a distance’. Whatis more prescientin
retrospectisthe keyideathat such phenomenamay be more or less prevalentin given
epochs—an aspect that isechoedin certain recenttheories, aswe will see.

In terms of the history of philosophy, we should recognize that the fallacy to which
Whiteheadrefersisindirect contention with David Hume's picture of causality, which
placed spatial contiguity at the centre of what it was to be considered acause.* The critical
term ‘misplaced concreteness’ finds its counterpartin the positively employedtermin
guantum physics, ‘non-locality’; a concept which contradicts Humean causality equally
unambiguously. The termrefersinthe firstinstance toaphenomenon conjectured as an
unavoidable inferencefrom the tenets of quantumtheory asitwas being consolidatedin
the 1930s. The phenomenonin questionis ‘entanglement’, understood to describe that
circumstance where two (or more) particles are attuned to each other’s states through
interaction. Quantum principles entailthat the wave collapse of one entangled particle,
prompted by measurement thereof, will dictate a correspondingimmediate collapse of its
partner’s wave (technically, they are the same thing), resultingin adirectly correlated value
with respecttothe propertyinvestigated, say spin orpolarisation. The paradox is that such
a phenomenon mustapply eveninthose circumstances where the particlesin question are
separated by distances which rule out communication within the constraintimposed by the
speed of light; in other words, this implication of quantumtheoryis found to entail a
contradiction of the fundamental principle of relativitytheory that nothing (no causal
influence) can travel fasterthan light.?* The paperwhich raised this undesirable
consequence was infact published by Einstein, Podolsky and Rosenin 1935, with the
intention of debunking those aspects of quantum theory which entailed such sacrilege, or
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at least to demonstrate that quantum physics must be incomplete. In fact, the undesirable
consequence in question, which Einstein was famously to label ‘spookyactionata
distance’, hasbeenwell verified in subsequent experiments, and given conceptual
credence independently of any given quantum framework by John Stewart Bell in 1964.%°
The phenomenon of non-locality has been almost universally accepted subsequently by the
physics community to such an extent thatany theory which does not offer some account
thereof will face some difficult challenges of justification. We will consider some examples
ina latersection.

Equally, for Deleuze, ‘location’ as such, the particulartopological structuration of our
observed space-time, is contingent, aresult of the particularities of the unfolding of
intensive processes. Thisis the thread behind his concept of ‘depth’ in Difference and
Repetition;

Extensity can emerge fromthe depthsonly if depthis definable independently of
extensity. The extensity whose genesis we are attempting to establish is extensive
magnitude, the extensum orterm of reference of all the extensio. The original
depth, by contrast, is indeed space as a whole, but space as an intensive quantity:
the pure spatium. (DR p.230)

As Deleuze goesontomake clear, itis only with the explication of extensity thatitcan
make sense to talkin terms of direction, length, left or right, and mostimportantly of
metricspace. ‘Location’ does not have any simple meaningin the non-metricspace of the
virtual. Moreover, the differentiation between the concepts of ‘the intensive’ and ‘energy’,
to all intents and purposes rests on the distinction between location and non-locality:

Only a particularform of empirical energy, qualified in extensity, can be at rest; one
inwhichthe difference inintensity is already cancelled because itis drawn outside
itself and distributed among the elements of the system. However, energyin
general orintensive quantity is the spatium, the theatre of all metamorphosis or
difference initself which envelopsall its degreesin the production of each. .. there
isno more an extensityin generalthanthereisanenergyingeneral within
extensity. (DR pp.240-1)

In the case of the spatium, there are certain characteristics which we should note. Firstly,
the term is not to be takento referto the explicate, to the spatial orthe extensiveas such.
Itisnevertheless the condition of all explication; itis what produces space (as we shall see,
thisformulation servesto align Deleuze with certain strands of thoughtin quantum
physics; specifically the holographic paradigm and loop quantum gravity). The conditions
themselves are intensive. But again we should be sensitive to the particularities of the
distinction here; whileitistemptingto visualise ‘the intensive’ as ‘energy and ‘the
extensive’ as matter or material space, thisdoes notdo justice to the thought. Rather, the
passage above firstand foremost makes the distinction between two forms of energetic
phenomena; the intensive and the ‘empirical’ (or explicated). Whatisit that distinguishes
them?In Deleuze’s word, distribution. The illusion pertaining to entropy, he claims, stems
fromthe fact that we have access only to the already distributed, located forms of energy
inthe explicate world. In present context, itis unmissably clear that this claim does not
dependonenergy comingtoexpressitself ata particular pointand place, having previously
been unlocatable. ‘Distribution’ is not akin to distribution on a map. Distribution, rather, is
what produces space as such, leftand right, its metricand its dimensionality. When
Deleuze uses phrases such as ‘qualified in extensity’, thisis what he means. The terms of
his claim about the illusory nature of entropy are not fully visible until they are understood
inthissense; ‘Only a particularform of empirical energy, qualified in extensity, can be at
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rest.” Equilibrium, in otherwords, is unavailableto the intensive realmsinceit lacks the
site, we may say literally the ground, in which it may take place. The demarcation between
the philosophy of difference and modern physics on the question of ‘regimes’ of energy
may not be as clearcut as it at first seems, however. On the face of it, it is relatively
uncontroversial to observe that physics encompasses more than one regime of energy. The
energyinherentinthe vacuum, the so-called ‘quantumfoam’is so named because it
operates underadifferentregime than the distributed energy which macroscopicoreven
atomicphysics treats. Firstly, itis understood to apply at the Planck scale, many orders
smallerthan the atomic. Secondly, itis understood nottoimpinge on the balance of
energeticphenomenaat higherscales due to the principle of the conservation of energy.
The ‘quantum fluctuations’ of the vacuum take place at distances so short and time-scales
so brief that nature proceeds unaffected. Exceptions to this rule are countenanced,
however, and spectacularones at that. One such exceptionisthe central proposition of a
theory we have alluded to previously: Edward Tryon’s short paper published in Naturein
1973 posits the creation of the material universe as a quantum fluctuation of the vacuum
whichled tothe BigBang.?® If the ‘routine’ quantum fluctuation can be considered as atiny
wave arisingfrom a sea of energy, the fluctuation leading to the Big Bang mightbe called a
tsunami; like the tsunami, this super fluctuation would be composed of many coinciding
waves actingin tandem, prompting a cascade of symmetry-breaking, breachingthe sea-
walls of the quantum regime and propagating a new, conjoined material-energetic
structure inthe form of our observable universe. Clearly, the simple structural similarity
between dual regimes of energy in modern physics and the philosophy of difference can
onlyserve asan initial marker. We are bound to ask to what extent the existence of
vacuum energy may serve to advance or rebut Deleuze’s position on entropy as a
transcendental illusion, applicable only in one regime but not the other. This line of
guestioningisfurther complicated by the recognitionin modern physics of a ‘dark energy’
which permeates the cosmos and accounts for a staggering proportion of its total
estimated mass (due to the equivalence of mass and energy established by Einstein). The
nature of thisdark energyis thus far a matter of some dispute, and the questionasto
whetheritmight constitute afurther separate regime must remain a mootone for now.
Nevertheless, we will have the opportunity later to examine the implications of vacuum
energy forthe philosophy of difference in context of the work of Charles Lineweaverand
David Bohm.

The distinctionin kind between the two regimes of energy are equally reflected, and
equallyinterms of topological theory, in Whitehead’s work, where he assigns ‘coordinate’
or ‘extensive’ division only to extensity, oras he termsit, the ‘physical pole’. ’ Thereis for
both thinkers, then, an account of causality orexpression which makes nofundamental use
of the concept of location, andin both cases thisis reflected intheir conception of the
topological structure of nature. Locality is produced through intensive exchange.

In all of these correspondences, we find an emerging shared picture between the two
thinkers with respect to extension anditsrelation to the intensive which at once servesto
calibrate theiratfirstapparently tangential attitude to the concept of ‘limit’ (Whitehead’s
insistence onthe needfora ‘principle of limitation’ and Deleuze’s rejection of the
substantive existence of limits and constants) and to orient both toward a metaphysics
adequate tothe modern era. Firstly, the intensive is primary, topologically multivalentand
thereby capable of action at a distance; indeed, this may serve as the majordistinction
between the intensive and extensive regimes. Nevertheless, for each, the supervenience of
the extensive onthe intensive is necessary for empirical phenomenato occur. The priority
of the intensivein no way mitigates the essential exchange between the two regimes;
withoutthe extensive, limitation may not occur. We should not missthe corollary here,
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however, since it marries together the notions of ‘limitation’ and ‘retardation’. If, by the
lights of quantum theory, action at a distance, non-locality, entails superluminal influence,
then all production of localised phenomena, all contiguity, is at the same time a
retardation. Without the circumscription of intensivetopology through explication, there is
no ‘hesitation’, no ‘retardation’ and thus no creativity.

To establish the correspondences with modern physics, itisinstructive to considerthe
recent ‘completion’ of the Standard Model in physics represented by the discovery of the
Higgs Boson in 2012. Priorto this discovery, the existence of the Higgs Boson was
conjectured as a consequence of the so-called ‘electroweak theory’;

But one of the consequences of the electroweak symmetryisthat, if nothingnew s
addedto the theory, all elementary particles including electrons and quarks would
be massless, which of course they are not. %2

The mismatch between the observed mass of the elementary particles and their predicted
masslessness withinthe theory was acute, since according to Relativity, massless particles
are free, indeed bound, to move atthe speed of light. In a universe in which all particles
move at the speed of light, no material structure is possible. The initial version of the
electroweak theory wasin other words fundamentally at odds with the observed order of
the world. The Boson and its associated Higgs Field was proposed as the mechanism by
which massis conferred upon elementary particles. Some slowing down, someretardation
was required to square the circle. Rodolphe Gasché recognizes the correspondences here,
ina discussion of Deleuze and Guattari’s chaos in What is Philosophy? The Plane of
Immanence, which serves to slow down the infinite speeds of chaos s, he says;

Notunlike the field of forces manifested by the Higgs Boson, which, according to
the Standard Model, is comparable to a kind of molasses that permeates space,
and prevents the elementary forms of matter from justzooming around at the
speed of light by providing them with the mass necessary forthere to be atoms,
and hence matter, the planes that cut through chaos actualize itin the different
shapes of the concepts, functives and percepts/affects through which the particles
of chaos become imbued with reality.?®

Where Gasché adopts the Higgs metaphorically as afigure to characterise the operation of
the Plane of Immanence, the plane which governs the chaoids, Philosophy, Science and the
Arts, we might more particularly focus on the correspondences regarding the genesis of
matter as such. In the history of physics, the Higgs was posited as a required element of
supersymmetry, of which the Electroweak Theory constitutes amilestone. The central idea
behind supersymmetry is that the various disparate forces, fields and natural kinds, with
theirdiverse associated laws, are aremnantin our cooled down universe of what once was
a unified cosmos, governed by one single ‘super’ force. This being so, the reasoningis that
all forces will be found to converge into fewerand fewer manifestations the more
proximately we can map conditions pertaininginthe high-energy conditions of the early
universe. Ultimately all willbe subsumed into one at or nearthe Big Bang. The Electroweak
force represents justsuch a step alongthe way; it displays the unity of electromagnetic
force and the ‘weak’ atomicforce (the one governinginteractions between atoms and
attractions or repulsions within, excluding those in operation inthe nucleus) under high-
energy conditions. A third force, the ‘strong’ atomicforce was subsequently reconciled
theoretically atyet higherenergy levels, leaving only one force currently outside the
purview of supersymmetry; gravity. The Higgs Boson and Higgs Field are understood to be
responsible forthe cleaving apart of the otherforces:
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Althoughthe universebeganinaperfectly symmetrical state, the Higgs broke this
symmetry and enabled the matterthat formed within the universeto evolve into
complex and diverse structures.3°

From the point of view of material existence, we might consider this first breaking of
symmetry the primordial limitation of which Whitehead speaks, introducing ‘contraries,
gradesand oppositions’. Priorto this, the cosmos was an entirely energetic phenomenon,
whose only speed was the speed of light. It represents aretardation, then. Moreover, the
retardationisa preconditionforthe ‘diverse structures’ we observe;itisa principle of
complexity. Lastly, ina quite literal way, we can view the operation of the Higgs Field on
massless energeticphenomenaas an explication in our sense, involving an unfolding of
dimensionality. The Higgs Mechanism s explicitly conceived as such.

As Jim Baggott recounts, the world before the Higgs field takes effectis massless and two-
dimensional;

The mechanismworks like this, amasslessfield particle with spin 1 (a boson)
moves at the speed of light and has two ‘degrees of freedom’, meaning that its
wave amplitude can oscillate intwo dimensions that are perpendicular (that s,
transverse) tothe directionin whichitistravelling. If the particle is movingin the z-
direction, say, thenits wave amplitude can oscillate only inthe x- and y- directions
(left/rightand up/down).3!

The reason for this two-dimensional restriction may be understood simply as a function of
the speed of light as an absolute upperspeed limit. Any entity moving at the speed of light
could oscillate ‘forward’ onlyby exceeding that speed limit. Equally, any oscillation
‘backward’ would by definition fall below the speed of light. But the lesson of the Higgsisin
effectacorollaryto the principle that massless particles travel only at the speed of light; to
fall below the speed of lightis to acquire mass. The transition from masslessnesstofinite
mass is intimately linked to the transition from two-dimensionality to three-dimensionality,
a spatial symmetry-breaking. In effect, itis the presence of the Higgs background quantum
field which serves to allow this symmetry-breaking. The field displaces the vacuum energy
from zero, forcing phenomenato ‘make choices’ in seeking theirlowest energy state, just
as the balanced pencil falls overin one direction;

Breakingthe symmetry creates amassless Nambu-Goldstone boson. This may now
be ‘absorbed’ by the massless spin 1field bosonto create a third degree of
freedom (forward/back)...In the Higgs mechanism the act of gaining three-
dimensionality is likeapplying a brake. The particle slows down to an extent which
dependsonthe strength of itsinteraction with the Higgs field. 32

Again, thereisan inseparableconnection between the explication described here and the
retardation orbraking effect. The Higgs field introduces inertial massinto the world, butin
the processredefinesthe wayinertial massitselfisto be understood;

The inertial mass of an objectisa measure of its resistance to acceleration. Our
instinctis to equate inertialmass with the amount of substance the object
possesses. The more ‘stuff it contains, the harderitisto accelerate. The Higgs
mechanism turns thislogiconits head. We now interpret the extent to which the
particle’s acceleration is resisted by the Higgs field as the particle’s (inertial) mass.33

In the Deleuzian register, the intensiveregime, the spatium, provides the conditions for the
extensive, including its dimensionality, through a process of explication. Energy becomes
‘distributed’. Itis not the limited thing which defines the limit, but the limit which produces
the limited thing. Itis notthe retarded thing which defines retardation, but retardation
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which produces the retarded thing. Let us not forget that when Deleuze speaks of the
‘freeze-frame’ which science imposes on the Plane of Immanence (the scientific ‘frame of
reference’), thisis no mere cognitive framing, it refers to physical processes too; ‘Itis a
fantasticslowing down, anditis by slowing down that matter, as well as the scientific
thoughtable to penetrate it with propositions, is actualised.” (WP p.118). As such, the Higgs
field might be taken toforeground the role of massin this account of material genesis. For
our purposestoo, we are now in a position to submitthatthe philosophy of difference
carries traction notonlyinthe classical and chaotic paradigms, butin quantum theory too.

While all these suggestive correspondences fall out of the supersymmetry account quite
naturally, there is nevertheless (atleast) one circle stillto square. The speed of light, albeit
staggeringly fast, is not the infinite speed which Deleuze attributes to chaos, nor the plane
of immanence. The slowingdown in questionis of another order we might say. With this
observation, itisdoubtless tempting to allow the philosopherthe metaphorical (perhaps
even hyperbolic) latitude which the intrinsically anexact disciplines are due. ‘Infinite speed’
can be takento mean nothing more, afterall, than ‘the fastest possible’. Yetitis too early
to allow this distinction to collapse for the sake of alignment with a particular strand of
physics. Without embarking on a discussion of whether we can countenance (even from
Deleuze) areally existing infinity, let us only earmark the word ‘infinity as a signifier of the
mutability of constants-limits and arefusal to arbitrarily curtail this mutability. A reminder
that ‘the fastest speed possible’ is only nominally attached to any given value andindeed
any given phenomenonforaworldinwhich the only necessity is chance. Thisis what
Deleuze meanswhen he claims that ‘every limitisillusory and every determinationis
negation, if determinationis notinan immediaterelation with the undetermined.’ (WP
p.120). An infinity in the service of evolution.

‘Limit’, ‘locality’ and ‘retardation’ are at root different aspects of the selfsame
phenomenon. But the key thing to recognize is that for both Whitehead and Deleuze, any
given limitationis as contingentas limitation perseis itself necessary. Nolimit, no
constant, iseternal. Nolaw isforever. Deleuze explicitly connects this non-local
characteristicof nature to the contingency of laws;

Moreover, while the laws of nature govern the surface of the world, the eternal
return ceaselessly rumblesin this otherdimension of the transcendental or the
volcanicspatium. (DR p.241)

Perhapsthe mosttellingillustration of thisis again with respecttothe speed of light; it
mustand does serve as a constantfor the Special and general Theories of Relativity, yetas
we have seen, this constant, understood asa maximum limitto speed inthe propagation of
phenomenais not withoutits experimentally verified exceptions.®* Nevertheless, there is
little denying that the broad generality of observed phenomena does conformtosucha
speed limit (Whitehead would add cautiously, in this epoch, Deleuze refers us to the
capacity for evolutionin the ‘volcanicspatium’). Indeed, we need only ask what would
happenifthe speed of light were infinite to recognize the role such alimit must playin the
order of nature. Michael Epperson comments;

..[l]ltshould be emphasized that for Whitehead (and likely as well for Einstein), the
critical importance of the constant ¢ had little to do with the phenomenon of light
perse; itssignificance, rather, lay in the derivativeinvariance of spacetimeintervals
and the associated possibility of (1) the asymmetrical, logical and causal ordering of
events within spacetimereference frames, and (1) the provision of acongruence
relation that allows for the comparison of spatial and temporal extensive
coordinations across diverse spacetimereference frames.3®
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Here the fact of the speed of light’s potential variability (it may have been faster orslower)
isnot so much the pointas that any selection of this limit through the calibrations of the
cosmos will represent a‘slowing down’ from the superluminal speeds of ‘abstract
possibility’, of superluminal ‘non-locality’, of infinitely fast communication. The limitis
necessary, whileits value is contingent and potentially mutable. This limit, then, isboth a
prerequisite forany definitive arrow of time, of a ‘logical and causal ordering of events.’ 3¢
The ‘principle of limitation’ as Whitehead hasiit, then, is equally a principle of retardation,
inits outermostscope, andisso inthe sense thatit bestows order.3” We are palpably close
to Deleuze’s assertion that chaosis a matter not so much of disorder, but of the infinite
speed with which everyformvanishesinan ‘infinite speed of birth and
disappearance...without consistency orreference.” (WP p.118)

The metaphysics of both Deleuze and Whitehead, then, afford aframework for non-
locality, and bothinsist thatlocalityis a product of the intensive domain, an explication of
the implicate order. Forthe most part, the scientificliterature acknowledges that non-
locality must be addressed, but this acknowledgementtends to be limited to arehearsal of
the problems and paradoxes attached to EPR-type experiments, pertainingto the
entanglement of apair of or at mostseveral particles. While itcan be and has been putto
practical use in quantum computing forinstance, non-locality still tends to be seen as an
oddity or an exceptiontothe ‘routine’ operation of quantum events. There are
counterpoints tothis view, however; two such are the ‘network’ and ‘holographic’
paradigms, put forward to address the conditions which must pertainin ordertoaccount
for non-locality on acosmological scale, to offerastructure whichis faithful tothe
phenomena.3®

A Network Paradigm: Loop Quantum Gravity

Loop Quantum Gravity is an ambitious proposal to reconcile the stubborn persistence of
perhaps modern physics’ most deep-rooted problem; the conceptual mismatch between
relativisticand quantumtheories. Atits most basic, the mismatch consistsin the nature of
space which each depends on; forrelativitytheorists, space must be acontinuum, while for
guantumtheorists space is essentially discrete. The proposal behind loop quantum gravity
isthat the basicbuilding block of matteris not particulate, not formed from atoms, nor
guarks, nor ultimatelyfrom any smaller particle which may remainto be discovered, but
from ‘loops’ of energy ata much smallerscale, which may combine inamultitude of ways
which constitute the sub-structure of the particlesin the standard model. As such, space is
understood to be quantised;indeed, there is nothing more toitthan the connections
afforded by these vanishingly small loops; itis produced by the endlessly imbricated
network of such connections. Due to this structuration, however, space has properties
which mimicthe continuum on which Relativity depends.3® What s discarded in this picture
isthe criterion of contiguity for nodes of the network to countas neighbours. The key to
the network paradigm can be presented in terms of connectivity; any node may be
connectedtoany otherat allin the network, regardless of how ‘near’ or ‘far’ it may be, not
limited toits spatial neighbours;infact, the relation of neighbouringis betterthought of as
a function of connectivity than distance. The corollary is that the ‘space’ of these loops
must be conceived as higher-dimensional, allowing for connections not limited to
neighbours contiguousin three dimensions, while the relative potential for connection
betweennodesisafunction of availableenergy. Nodes may connect without regard for
distance, evenintheory beyondthe light cone which representsthe limittothe
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propagation of influence for relativistictheories. The conceptual shift required for this
paradigm requires a certain reversal of perspective; the question becomes not ‘how dowe
account fornon-local phenomena?’, but how itis that locality arise from such a situation,
‘how does the three-dimensional character of the observable world emerge?’ If Loop
Quantum Gravity networks rely on non-local connectivity, then localised spatial structures
emerge with the loss of those connections. Leonard Susskind expresses this succinctly;

Things that are separated are notreally separated...There’s just a cancellation of
the thingsthat are connectingthem.*°

Itisuseful in context of thisargumenttogive infull a quotation already alluded to above
from Deleuze and Guattari’s WhatIs Philosophy?;

Itisdifficultto see how the limitimmediately cutsinto the infinite, the unlimited.
Yetitis notthe limited thingthatsetsa limittothe infinite, butthe limitthat
makes possible alimited thing. (WP p.120)

It seems thatthe requiredreversal of perspective is notloston Deleuze here;indeed, we
have encountered justsuch aninsight with respecttolines of flight—the question ‘how do
lines of flight escape centres of envelopment’ is reversed in favour of the real question,
‘how do intensities come to be envelopedin the first place?’ —here, however, the same
problematictouches much more illuminatingly on the themes of topological limitation-
explication and retardation, following as it does after discussion of the ‘constant-limit’,
such as the speed of lightin science. Whileitis true that not all the phenomena envisaged
by Deleuze’sterm ‘constant-limit are quite so directly associable with speed (hereferences
the quantum of action and absolute zero), we should bearin mind thatin Deleuze’s
framework, allphenomena, including constants of nature, are repeatedly referred back to
relative speeds;

Such limits do not apply through the empirical value that they take on solely within
systems of coordinates, they act primarily as the condition of primordial slowing
down, that, in relation to infinity, extends overthe whole scale of corresponding
speeds, overtheirconditioned accelerations or slowing-downs. (WP p.119)

Non-localityis prior, then, pertaining until ‘cancelled’. For the network paradigmin Loop
Quantum Gravity, it isthe number of connections sustained by the network which dictate
the topological character of the world, and thisinturn is dictated by the energy available;
ina maximally energeticsystem, each node would be connected to every other, ina
manifold which includes, butis notlimited to the three dimensions we are familiar with.

Lower-energy patterns offeradifferent story. They’re just what we want. Each
grain connectsto justa few others, formingaregulargrid like ahoneycomb or
woven fabric. The notion of distance regains meaning: some grains are close
together, the restfarapart. The networkis nice and roomy. The principle of locality
holds: foran influence to go from one place to another, itcan’t hop straight there,
but mustwork its way through the network. The passage of the signal takes time,
which would explain why the speed of objects through space is limited (by the
speed of light).*!

Further, then, the topology of the world dictates the causal character of the world;
contiguity may be more or less salient; non-local connections are notan ‘all or nothing’
condition of nature; the path from full connection to null may drop off cancellation by
cancellation. In higher-energy conditions, effects may occurinstantaneously at a distance.
In lower-energy states, causal influences will have to propagate through the contiguous
nodes of the network.
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We arein a position now to map the detailed exemplification of this theoryin physics onto
principles outlinedinthe metaphysics we have been discussing. We can translate fromone
registertoanother.

The quantum network described by Loop Quantum Gravity is not space as such, but that
which produces space, a spatium. The ‘depth’ of the connected network isintensivein that
the propagation of energy thereinis qualitatively different to the propagation of energy
within what Deleuze describes as the ‘already distributed’ systems which aloneare
susceptibleto empirical investigation; any and every connectionis available inthe loop
guantum spatium. The intensive character of the networkisinextricable from topological
structure, justas for Deleuze the intensiveis atopological depth. The network (to enlist
Serres’ insight) is a continuous multiplicity; no connection may be added without rendering
the network anew. Causal influence takes place at superluminal speeds, approximating the
infinite speed of relations which Deleuze attributes to the Plane of Consistency. Distance is
meaningless forthe quantum network;itis produced by cancellation of connectivity. The
intensive regimebecomes explicated, space appears along with locality, and the name of
that explicationis ‘cancellation’.*? These processes certainly avoid what Whitehead
referredto as ‘the fallacy of simple location’. Explication-cancellation is inextricablefroma
loss of available energy, adegradation. Cancellationis alimitation, not merelyin the loose
sense thatthe synonymsimply, butinthe topologically symmetry-breaking terms which
Deleuze and Whitehead favour. Finally, the production of space from the intensive
structurationisto be understood as the transition from one epoch to another; the
transition from the epoch of maximal energy to our cooled-down universe, from one
typology of numbers to anotherfor Deleuze’s calculating God, whose calculation produces
the world.

Is everything here? Is nothinglacking? Can acase be made that orderfor quantum loop
gravity answerstoall the requisites of aphilosophy of difference? Notas such; there are
caveatsto observe.

Some reflection onthe network model itself suggests a natural distinction between
regimes of the Loop Quantum universe with respect to simplicity (simple order) and
complexity. The range of levels of connectivity is from maximal to minimal, from a fully-
connected matrix in n-dimensional space toastate in whichnonode is connectedtoany
other. For both limit cases, maximal and minimal, we could say the organizationissimple;
each nodeisidentical to every other.*® Assuch, the overall levels of complexity overthe
course of the lifetime of the cosmos according to Loop Quantum Gravity describe an arch,
peakingat greatest complexity inthe middle and falling away toward the end. The theory
does not offerthe same escape fromthe second law as promised by Stuart Kauffman’s
‘adjacent possible’.

It isa matterof inclination, perhaps, whetherwe preferto adhere to Bohm’s (and
Deleuze’s) proposition that there are no states which lack complexity (merely greateror
lesserorders thereof), orwhetherwe choose to acknowledge the qualitative distinction
between simple orderand complexity which suggestsitself through the terms of Loop
Quantum Gravity. Yet in either case, the lack of an explicitly reciprocal determination
between the ‘virtual’ and ‘actual’ aspects of the theory may deferany closerequivalence
between the nature of complexity we find initand the philosophy of difference. Perhaps
the principle of reciprocal determination itself belongs so resolutely to metaphysics that it
can only be ‘put inby hand’, ratherthan ‘falling out of the equations’. Yetin animportant
way, outwith the terms of Loop Quantum Theory, Smolin does adhere toreciprocal
determination, as we shall see.
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With respectto retardation, the devil isin the detail. Undoubtedly the genesis of spatial
phenomenais partand parcel of a ‘slowing down’ of the cosmicnetwork; tolose
superluminal connectionincrementally as available energy recedesis analogous to an
incrementally enforced speed-limit gradually rolled out through a city. Certain districts
remain frenetically active, likea scene from Koyaanisquatsi, while others adopt the
sedentary pace (Smolin says, ‘When space emergesin such amodel, so doeslocality. So,
also, does the existence of aspeed limitforthe transmission of signals.’)** The overall
potential for speed decreases. Gradually the regime switches from relative domination by
the superluminalspeedto relative domination by the subluminal. More accurately,
everything happens as though the speed-limit roll-out were implemented by reckless,
criminally negligenttown planners; the superfast districts remain enfolded within the
speed-restricted, non-locality nestles inextricably within locality. Nevertheless, the ultimate
direction of travel is unmistakeable; the retardationin questionistied to the loss of
available energy, to entropy. Itis not allotted the same role as Bergson’s vital nor Deleuze’s
life. Strictly within the dynamicaccount of this network paradigm, there is no ‘principle of
complexity’ assuch. Yethere again is a juncture at which to parse the concepts. The
cancellation of connections, precisely becauseit entails alocalisation of phenomena, can
onlyserve todeferthe speed of phenomena. Inauniverse where available energy is
insufficient to sustain maximal connection, as Smolin hasit, ‘[T]o travel between two
widely separated nodes, a particle has to make many hops. It takes time for a particle, ora
quantum carryinginformation, togoa longway.’*® Yet whatis itto ‘hop’, whatisit to be
deferred, but to become caught upin the exchanges of the subatomicworld? Of photons,
of bosons, of the natural kinds of the standard model? To join the ‘interlacings’ described in
Serres’ account of Lucretius’ text? Whichisas much to say turbulence and complexity?
From this point of view, we are able toidentify more parsimoniously just whatitis that
constitutes the thalweg in the Loop Quantum Gravity account of explication/cancellation; it
isthe production not so much of matterbut of space itself, atract which servesasthe
incline frustrating the maximal fallwhichis the fate of all phenomena. Thisis the real
meaning of locality. Yet again, though, thereisacircle to square here; it seemsintractably
that this geometrogenesisis a result of slowing down, of retardation, not the causethereof.
As such, the reciprocality of determination which characterises Deleuze’s philosophy of
difference sostronglyislacking. The account affords us all the latitude, all the openness of
a Deleuzian-Whiteheadian cosmology, yet seems to stop short of the crucial sense of
expression. And soitdoes;for the story ittellsis one of the particularities of explication. It
says nothing of implication, nor complication. Indeed, itis notin Smolin’s network
paradigm for quantum gravity as such that we should look foranything corresponding to
theseideas, butinthe evolutionary account he offers for cosmology writ large, as we shall
see.

A Holographic Paradigm: David Bohm’s Implicate Order

Loop Quantum Gravity provides no explicit parallel to Deleuze’s implication as such, the
ultimate return of all actualised phenomenato the intensive, virtual regime, ceding place
continually to subsequent actualisations. The exchange, rather, as laid outin that theory, is
one-sided, fromthe intensive non-local network to the explicate local.

David Bohm’s ‘holographic’ paradigm offers more direct potential to match the scope of
Deleuze’s metaphysics, notleastin terms of the reciprocal determination of two regimes of
energy. Key terms he employs answer quite neatly to those employed by Deleuze himself;
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he organizes discussion of the exchange between the energeticand the physical underthe
rubric of the ‘implicate’ and ‘explicate’ orders respectively.

Bohm adopts the example of the holograph toillustrate aform of causality understood to
embrace both the features of ‘wholeness’ (or ‘holism’) and non-locality, which he singles
out as the essential explanandafor physics afterthe quantumrevolution. In his view, the
universe is definitively interconnected in all of its parts, or rather, to underlinethe point,
‘sub-wholes’, and in ways independent of three-dimensional contiguity. The production of
a holograph employs asplit-beam laser, one path of whichisused toilluminateabody
fromall sides, thenrecombined with the other path to create an interference pattern at
the surface of a photographicplate. The 3-dimage is encoded, or ‘enfolded’ into all parts
(sub-wholes) of the plate by dint of the fact that whatis recordedis notthe image as such,
but the interference patternitself. Theimage is notlocalised, then, inthe sense of aone-
to-one mapping of visual content, but retains a coherence from multiple viewpoints, with
maximum clarity and faithfulness to the original object from one particularangle. ‘Locality’
inthis example correspondsto the 3-d image from a given point of view, the crucial feature
beingthatthisapparently autonomous single image viewed from afixed pointis
indissociable from the whole of the distributed wave-pattern itself; the single holographic
phenomenon may be viewed throughout the bounds of the plate, but will take on different
visual aspects (perhaps appearing with amore truncated perspective) dependingonthe
location of the observer. Writ large, thismodest example serves to encapsulatethe
ubiquitous organization of nature; nolocalised phenomenonisisolated from the
movement of nature as a whole; all relations extend in aninterconnected fashion
throughout the whole of the universe (Bohm’s term for the intertwined forms of order
illustrated here is ‘holomovement’). Bohm’s ‘holism’ unequivocally frames the question of
cosmologyinthe form ‘how islocality produced?’, ratherthan ‘how do we account for non-
locality?’ Ourvery problem.

For Bohm, the implicate is that same order we have encountered above underthe name
‘generative’; he uses the terms as close synonyms. Itis non-local and transcendental, while
the explicateis subjecttolocality. He attributes the inspiration for this conceptto whatis
known in physicsas Green’s Function. Green’s Function is aformalisation of what Bohm
calls ‘the general structure of movementaccording to quantum mechanics,” which, ‘can be
thought of as representingasummation of very many waves’. AFeynman Diagramisin
essence avisualisation of this process. Both the function and the diagram are designed to
account forthe wayin which a ‘particle’ may be said to have a ‘trajectory’. Both ‘particle’,
understood as subsisting self-same material substance, and ‘trajectory’, understood as the
path taken by such a substance, are definitively relinquished concepts in quantum theory;
the eternally enduring, ‘uncuttable’ atom of the ancient atomists is not that of the particle
physicist. Movement at the atomicand subatomiclevel is ratherunderstood to propagate
outwards froma given pointin wave-form until somesection of the wave encounters
another converging from another direction; this encounterin turn determines afresh point
from which radiation propagates outward. Itis the point of connection between the wave-
fronts which may be consideredinterms of particles, though even here,itis better
conceived asa locus of energeticexchange between particle types; the original incoming
particleis not preserved. A ‘trajectory’, then, is not the passage of a subsisting entity
through space from one pointto another, buta successive series of exchanges, aself-
renewing pattern of movement. The lack of resemblance to a classical concept of trajectory
isall the more stark given thatboth Green’s Function and the Feynman Diagram allow us to
speak of a single trajectory onlyin abstraction fromthe ‘real’ scenario of avast continuum
of other possible pathways along which the movement may take place. Significantly, Bohm
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locates the twin moments of his explicate/implicate orderwithin these already-established
conventions of quantum theory;

Evidently the Feynman Diagrams give an imaginative picture of awave motion. In
this picture, wavelets can be seen unfolding from each point toward the whole. Yet
the very same movement can be thought of as wavelets enfoldingtoward each
pointfromthe whole...[T]he basic movement of enfoldment and unfoldmentis
thusa dual one inwhichthereis ultimately no separation between enfoldment and
the unfoldment.*

Thereisclearly a great deal of resonance between this framework and the concepts of
explication and implication which Deleuze borrows from Renaissance Neoplatonist
thought. For Bohm, as for Deleuze, the explicate, or unfolded, order, isthatamenable to
empirical observation. Itis the expressionin three dimensions dominated by contiguous
phenomena, of anunderlying ‘sea’ of non-localised, energetic phenomena; this latteris the
implicate order. The terminological confluence centringaround the fold, the pli, and its
etymological affiliates speaks of a broad conceptual convergence. Bohm’s ‘holism’ echoes
Leibniz’ workin all the ways foregrounded in the above discussion. Nature is understood as
the reciprocal determination of the two forms of orderand composed of phenomena
interconnected throughout;

This discussion appears, atfirstsight, toreduce the time order [the explicate] so
that itcould, in principle, be derived completely from the timeless [the implicate]
order. Thiswouldindeedbe so, if the “flow” in the implicate, generative stream
were onlyinthe “direction” fromthe source or origin down to ever more explicate
orders of succession. However, because of the two way nature of this flow, there is
an inherentdynamisminthe theoryandsuch a reductionis not possible.*’

Each individual isinherently discernible, following Leibnizand Whitehead;

So the relationship of each momentin the whole to all the othersisimplied by its
total content; the way in whichit ‘holds’ all the others enfolded withinit. In certain
ways this notionissimilarto Leibniz’sidea of monads, each of which ‘mirrors’ the
wholeinitsownway, someingreat detail and others rathervaguely. The
difference is that Leibniz’s monads had a permanent existence, whereas our basic
elements are only moments and are thus not permanent. Whitehead’s idea of
‘actual occasions’ is closerto the one proposed here...*®

Furtherthan meeting on common Leibnizian ground, however, Bohm’s conception of
nature offers more specifically Deleuzian parallels. As aresult of the holographic, holistic
character of the world, we find supportlent to Deleuze’s insistence that qualities are
epiphenomena masking wave after wave of intensive phenomena. Employing the
analogously holographicmetaphor of a flat-screen TV, George Musser comments on this
aspect of Bohm’s paradigm;

Goingback to our flat-screen metaphor, you might visualisefield entanglement as
a nest of wires crisscrossingthe screento link together. For most purposes thisisn't
a bad image...[b]Jutdeep downitfails. Entanglement doesn’t mean thatthe
brightness and colour of one pixel can become coordinated with the brightness and
colour of other pixels. It means thatindividual pixels don’t actually have brightness
or colourvalues: only groups of entangled pixels do. An entangled field has holistic
qualitiesthat do notexistin any one place, but spanthe entirety of space.*’

Initsown register, then, the holographic paradigm reiterates for us Deleuze’s assertion
that quality is an epiphenomenon of explication, ‘covering over’ intensive relations.
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As with Loop Quantum Gravity, connections may be drawn between the topology of
Bohm’s cosmology and Deleuze’s ownidea of ‘depth’. The process of explication in each
case reliesonaspatiumwhich hasits own order of dimensions, independent of locality or
contiguity;

One discovers, instead, both from consideration of the meaning of the
mathematical equations and the results of the actual experiments, that the various
particles have to be taken literally as projections of a higher-dimensional reality
which cannotbe accounted forin terms of any force of interaction between
them.>°

The implicate order, firstand foremostfor Bohmis a structuration of the prodigious energy
inherentinthe vacuum, the so-called ‘Diracsea’, which underlies the phenomena which we
encounterinthe explicate order. Its sheerlatent power, he recognizes, dwarfs the ‘already
distributed’ forms of energy inthe explicate world;

... [W]hat we call empty space contains an immense background of energy...matter
as we know it isa small, ‘quantized’ wavelike excitation on top of this background,
rather like atiny ripple ona vastsea.®!

Such a disparity of energy between the two ordersis atheoretical consequence of the
Heisenberg Uncertainty Principle, which states thatincreasingly accurate knowledge of a
particle’s position will correlatively renderincreasingly uncertain any knowledge of its
momentum;the reverse is axiomatically true. This means thatif completely accurate
knowledge of a particle’s positionis required, the information aboutits momentumis
effectively predicated on afrozeninstant; this has the unfortunate consequence of
usheringinaninfinity into the solutions to the equation, orto putit another way, the range
of values of energy associated with the particle are absolutely without boundary. This
phenomenonisreferredtoasthe ‘zero point’ energy, andis associated with the vacuum.
Despite misgivings overthe presence of thisinfinity, zero point energy has been generally
accepted, at the very least as a necessary working hypothesis by much of the physics
community. Itis more universally accepted that energy values ramp up exponentially the
closerthe approach to zero point. For Bohm, this underlying energeticorderinitself should
force us to reappraise the structuration of energy we find in the explicateorder, in
particularto recognize that true causal efficacy belongs to phenomena of the implicate
orderrather thanthe explicate.>?> Bohm’s two regimes of energy are equally two regimes of
order, with profoundly different properties. Itis not that Bohmrecognizes the importance
of the two forms of energy in a way that other physicists do not; the concept of vacuum
energyisroutinely conveyedin mostintroductions to modern physics, most oftenin
context of its significance for the cosmological constant. Rather, in Bohm’s speculative
physical theories, the two regimes of energy serve to prompt an overall conception of
nature bearing striking correspondences to Deleuze’s philosophy of nature. The
inexhaustibility of the implicate order both informs the detail of Bohm’s understanding of
cosmicevolution, and servesto clarify the implications of Deleuze’s resistance to the
second law. The reader will also be struck by palpable similarities between Bohmand
Deleuze withrespectto the Eventas an exchange between two regimes of order, and two
orders of time;

...[S]cience has, upto now, emphasized the sequential order of successive changes.
In the largerscale thisincludes, for example, the theory of evolution. Inthe
generative order, however, time is not putinto the first place. Rather, time has to
be relatedina fundamental way to the generative order. The image of astreamis
helpful inthis respect. The stream can be studied by following an object that floats
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alongit, in a time process. However, itis also possibleto consider the entire stream
all at once, to reveal the overall generative order that goes downstream from the
source or origin.

But the streamis only an image. The essential flow is not from one place to another
but a movement within the implicate and superimplicate (generative) orders. At
every moment, the totality of these ordersis presentand enfolded throughout all
space so ... they all interpenetrate. The flux or flow is therefore between different
stagesand developments of these orders. However, because of the possibility of
loops, this flow may goin a pair of different “directions” at the same time. >3

It not uncommon to encounter claims thatlineartime, orindeed time of any sort, is birthed
concomitantly with space in the relativisticand quantum physics literature, and the above
guotation certainly conforms to that tenet, but what is most striking here is the way Bohm
isdrawn to envision the consequences of this conclusion in terms of the two domains of
order. There ismuch incommon between Deleuze’s discussion of the temporal regime of
the Aionin The Logic of Sense, wherein series may ramify both backward and forward in
time, potentially infinitely, and Bohm’s ‘loops of time’ in the generative order.

Evolutionary Expansiveness

‘The general aspect of nature is that of evolutionary expansiveness.’

A.N. Whitehead>*

‘...and the rules of actualization are not those of resemblance and limitation, but those of
difference ordivergence and of creation.’

Gilles Deleuze®>

If limitationis areal factor inthe passage of nature, it may neverbe so inthe sense of
negation oropposition; we are enjoined by Deleuze always to bearin mind the infinite
speeds of relataon the plane of consistency, the infinite mutability of both pieces and
rules, laws and natural kindsin the Ideal Game.

What servesto consolidate this particular thought of limitation beyond the clutches of
negationisthe process of evolution; the passage of nature is evolutionary.

The history of science, and indeed of the philosophy of science, is not short of examples of
thinkers who adopt ‘evolution’ as adescriptorforthe passage of nature, the unfolding of
cosmological history asawhole, ratherthanrestrict the term to the adaptation of life. Nor
should this be particularly surprising, given the general acceptancethatthe universe has
altered duringthe course of its history not merely from configuration to configuration but
from one state to another.>¢ Evidently there isanecessary looseness of the metaphor:
couldit ever make sense to speak of ‘adaptation’ in this context? Towhat mighta cosmos,
the entirety of being, adapt? And if we were to allow ‘descent with modification’ in the
case of cyclical cosmologies, itis not clear what mechanism, if any, could serve analogously
to geneticrecombination, nor even that any such mechanism could survive the annihilating
transition fromone cycle toanother.
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The key identifying feature of the evolutionary paradigm which we willadopt for this
argumentis the reciprocal determination of law, constant and natural kind in the
development of nature. From this criterion, we mightidentify fourvariants of the
paradigm, each of which have gained currency inthe scientificdiscourse:

1) Those accounts which positvarying natural conditions in causally disconnected
regions of the universe. Adherents would include Paul Diracand Fred Hoyle.>’
Rathersurprisingly, itis also possible toinclude the more speculative Newtonin
this category.>®

2) Those which positthe cyclical renewal of the universe, with conditions castanew at
each reiteration. Roger Penrose’s Cyclical Conformal Cosmology would be an
example, aswould Lee Smolin’s multiversal account, which goes sofaras to
identify amechanism of ‘natural selection’ based on the superior propensity of
universes with arelatively high density of black hole production to give rise to
subsequentcycles. 5°

3) ‘Bubble Universe’ accounts, which positthe ongoing creation of branching
universes fromwithin ourown. These are predicated on the phenomenon of
‘inflation’ proposed by Alan Guth.®°

4) Those accounts in which laws, constants and natural kinds co-vary withinagiven
region overtime. David Bohm’s work must be included here, as must that of
Murray Gell-Mann, and again Lee Smolin.®!

At this point, itbecomes clearthatif we are to pursue Deleuzian/Whiteheadian
metaphysics on the landscape of modern cosmology (though the listabove is by no means
exhaustive), the variant which offers most productive exchange is of the fourth kind; those
accounts which favourthe concept of internal evolution. The cosmos as a chaosmos. Forit
isthisversion mostdirectly in which creativity, the Event, may be said to be continuous,
neverto cease (‘il ne cesse pas’). Just as the Eventdoes notholdin abeyance forthe
disjunctions of chaoticbifurcation, nordoesitawaitthe branching of bubble universes, nor
the transition between cycles from one universe to the next. As for causally disconnected
regions of the universe, these are difficult to square with athoroughgoing non-local
account. Itseemsthen we have a criterion inthe metaphysics which is sufficiently salient to
favouror disfavour specificvariants of the cosmicevolutionary paradigm. If the chaosmos
isa ‘multiverse’ itis so because of the internal multivalency of the conditions which it
comprises. Universes are enfolded withinit. The volcano rumbles on underneath the
explicate order. Butitis notthe singularity of the cosmos alone which marries the fourth
category of cosmology above with the philosophy of difference;itis the fact that each
example adheres to a certain sense of ‘openness’. Here again the opennessin questionis
not only, notlimited to, the openness of chaoticopen systems. Itis the triple mutability of
constants, natural kinds and laws.

While much argumenthas been devoted thus farto Deleuze’s adherence to the principle of
reciprocal determination, itis worthwhile to devote alittle timeto consolidating the
degree to which his own text entails specificapplication of this principle to the evolutionary
triad, law, constantand natural kind.

Withrespectto law, a quotation at greaterlength from one we have already seen;

The constants of one law are inturn variables of a more general law, just as the
hardest rocks become soft and fluid matter on the geological scale of millions of
years...[l]f repetitionis possible, itis due to miracle ratherthan to law. It is against
the law: against the similarformand equivalent content of the law. If repetition
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can be found, evenin nature, itisinthe name of a powerwhich affirmsitself
againstlaw, which works underneath laws, perhaps superiorto laws. (DR p.2)

This oppositionto ‘the law’ is not so much a lawlessness, but a non-indexical, generative
principle of order, inthe firstinstance adivergence of series; there is no contentto the law
which may operate ‘from above’ uponthe phenomena; all events are immanent.

So too with limits and constants; limits are as necessary as they are subject to supersession;
they are valid onlyinsofaras we bearin mind the infinite speeds of relata on the plane of
consistency. Itisthe limitthat makes possible the limited thing. We have seen with the aid
of Whitehead that this thought takes us to a primordial breaking of symmetry, a primordial
divergence which constitutes the reasonless root of sufficient reason. Indeed, bearingin
mindthe close association of the constant or invariant with the notion of symmetry, we
have seen how chimerical the notion of symmetry may be inthe first place;itcan be no
final arbiterina world where each event, no matter how large or small, contributesits own
unmeasurable quantum of discernibility, of incommensurability.

Ifthereis muchin the Deleuziantextto consolidate ourassociation of the principle of
reciprocal determination with these firsttwo terms, law and constant, there is perhaps less
explicitly to underwrite such an association with ‘natural kinds’, even though we might
from the outset suspend any essentialist connotations that phrase bears. Nevertheless,
there is sufficient material to point this way; the insistence that relative speeds are all that
differentiate entities on the thousand plateausisacase in point. By the same token, isit
not one implication of the assertion quoted above with respect to limits, that the very
typology of ‘limited things’, of natural kinds, is afunction of the contingent limit
superveningonthe open-ended plane of consistency? Itis of course part and parcel of the
radical contingency of the philosophy of difference that these limits may have been other
than theyare, and hence the ‘things’ differentinkind. Itis just this kind of idea that
Deleuze and Guattari have in mind with the claim;

There is no reason to think that all matteris confined to the physico-chemical
strata: there exists asubmolecular, unformed Matter. (ATP p.503)

And again;

[Chaos] isa void that is not a nothingness butavirtual, containingall possible
particles and drawingoutall possible forms, which spring up only to disappear
immediately. (WP p.118)

Deleuze and Guattari describe the fate of ascience bound toa ‘plane of reference’ (in
contrast to the plane of consistency) forever to ‘bifurcate’, to produce new axes of
reference, inresponse tothe contingentlimitsitencountersalongits journey. Due toits
reliance always on pre-set coordinates, science is bound to investigate only the underside,
so to speak, of an already-distributed natural landscape, whose limits have already closed
over, whose tectonicplates already dovetail;

The history of the sciencesisinseparable from the construction, nature,
dimensions and proliferation of axes. Science does not carry out any unification of
the Referent but produces all kinds of bifurcations on a plane of reference that
doesnot pre-existits detoursorits layout. Itis as if the bifurcation were searching
the infinite chaos of the virtual for new forms to actualize by carrying out a sort of
potentialization of matter: carbonintroduces a bifurcationin Mendeleyev’s table,
which, through its plasticproperties, produces the state of organicmatter. The
problem of a unity or multiplicity of science, therefore, must notbe posed asa
function of a system of coordinates thatis possibly uniqueata given moment. As
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with the plane ofimmanence in philosophy, we must ask what status before and
afterassume, simultaneously, on a plane of reference with temporal dimension
and evolution. Isthere just one or several planes of reference? (WP pp. 123-4)

The outline here unmistakeably casts the scientificproject as doomed always to traduce
the creativity of nature, its genius for the baroque production of novel form. The choice of
carbon as an exampleisaparticularly telling one inthe history of physical chemistry, since
it presented aseemingly insurmountable challenge of explanation. Onthe principle that all
lighterelements are converted into heavier elements, there was a problem encountered by
Fred Hoyle, workinginthe early 1950s, in accounting forthe transition from heliumto
carbon; itrequiresaqualitatively different process than that which produces helium from
hydrogen, yetall heavier elements must subsequently be synthesised from carbon. Hoyle
conjectured that what was required was a particular excited state of carbon atom which
could conforminits massto a triangulated combination of various forms of helium; this
was quickly confirmed by experiment.®? In short, unlike the syntheses of lighter elements,
whichwere inlarge part produced during the Big Bang, carbon requires a bridging formfor
its nucleosynthesis; aform which requires the energy of stellarformations. The measure of
this breakthroughisthe success of Hoyle’s conviction that nucleosynthesis occurs largely at
the heart of stars. Nature changesits tactics in the course of completingthe periodictable.
May there notbe timesinthe history of the cosmoswhenitisfree once againto adopt
new tactics in the production of previously unimagined natural kinds? This is the meaning
of the question, are there one ormany planes of reference? From adifferent perspective,
giventhe well-established tendency of modern physics to understand matteras simply the
expression of patterns of energy, then any mutationin the way those patterns expressis by
the same token a mutation of material kinds themselves. Plasma gives way to atomickinds.

Yet if the evolution of natural kinds falls within the purview of Deleuzian thought, itis once
again Whitehead who draws out the theme most fully, and who perhaps establishes the
necessity of this phenomenon inaworldin which constants and laws co-vary. Firstly,
Whitehead commits to an explicitly evolutionary account of nature as a whole from Science
and the Modern World onward;

On the materialistictheory, there is material—such as matteror electricity—which
endures. Onthe organictheory, the only endurances are structures of activity, and
the structures are evolved.%3

Thisis as much as to say that the worldis a becoming, comprised of structures of activity,
events, inheriting their character from preceding eventsandinturn bestowingtheirown
modifications to subsequent generations of events.®* By the evolutionary analogy, the
characteristics of family can be shared only through a directly-related lineage; the family
(Whitehead preferstotalk of ‘species’ or ‘societies’) propagates locally, so to speak. Yet for
Whitehead, theselocal events are not divorced from the global environmentin which they
take place;

The causal laws which dominate asocial environment are the product of the
defining characteristics of that society. But the society is only efficient throughiits
individualmembers. Thusin asociety, the members can only exist by reason of the
laws which dominate the society, and the laws come into being by reason of the
analogous characters of the members of thatsociety. (PR p.91)

If the conception here places us recognizably on that same territory which Murray Gell-
Mann captures with the phrase ‘frozen accidents’ (all the more so, since Whitehead is given
to speak of ‘protonic’ or ‘electronic’ societies), nevertheless, Whitehead more forcefully
identifies a positive momentum in the evolutionary transition from one epoch to the other;
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Thus a system of ‘laws’ determining reproduction of some portion of the universe
graduallyrisesinto dominance;it hasits stage of endurance, and passes out of
existence with the decay of that society from which it emanates. (PR p.91)

Whitehead’s ‘societies’ are natural kinds. Just as does Nietzschean-Deleuzian active force,
theytoo ‘go beyondthe limit’ of their power.

This metaphysics goes so faras to dispose toward those theories of cosmology which
propose the co-varying permutation of each of these terms together. Indeed, the
congruence is explicitly acknowledged in the quotation below, from Roberto Unger;

Considerthree styles of explanation that have wide-ranging use in natural
history...we have no goodreason to reject out of hand theirapplicationin thinking
aboutthe universe andits history...wecan call them the principle of path-
dependence, the principle of the mutability of natural kinds, and the principle of
the co-evolution of laws and phenomena.®®

Lee Smolin has made an extended case foraversion of cosmological evolution which
broadens the analogy with the principles of biological evolution far beyond the sense
pursued here, but his collaboration with Roberto Ungerfocuses more compatibly on our
narrowerterms. Equally, David Bohm’s conception of cosmological evolution provides an
example of the kind favoured by Deleuzian-Whiteheadian metaphysics. Itis Bohm’s version
which | will argue jibes mostfavourably in the final nuances. lintend to conclude the
argument by reading off these respective ideas against a particular hypothesis recently put
forward by C.H. Lineweaver. In conclusion, this will help to establish more nicely the
contentionthatforDeleuze, ‘order’ must be heard firstand foremost as ‘complexity’, and
complexityinitsturnas ‘evolution’.

We have already seenthe broad use of Leibnizian principles by which Smolin hones his
cosmological argument; nolessistrue of Roberto Unger, his co-writerfor The Singular
Universe and the Reality of Time. Unger develops the theme of a causative relation priorto
and independent of law. Thisis for the sake of an open cosmicevolution. Itiswhen he
brings thisto bearon Leibnizian-Machian principles that the points of intersection with the
line of argument we have been pursuing come to the fore. Neither Leibniz, nor Mach, he
claims, quite succeeded in statinga ‘relational position’ adequate to the open-endedness
of the evolution of nature: Leibniz because his philosophy ‘hollows out the meaning of
causation,” while Mach, ‘confusingly combines arelational perspective with avery
traditional, indeed Newtonian, view of causation.’®® In short, the potential for evolution of
constants and laws is not brought within the purview of either statement of the relational
position. The quotations below, given atlength to draw out connectionsto Deleuze, is
unequivocal on the matter;

The chief distinction between cosmictime underarelational and acosmic view is
that, forthe relational account, the global character of time residesin the
unbrokenandinclusiveweb of connectionsin the singular universe and its singular
history ratherthan in some independent place: the place of the invariant
background or of the eyes of God.®’

Thus far, we are securely on the territory of the Leibniz-Clarke correspondence, yet Unger
goeson to elaborate onthe centrality of ‘cosmictime’ to a relational approachin away
that joins hands with Deleuze through Bergson:

It may be objected that this statement simply alters the meaning of words, by
calling change and causation time. However, something of great consequenceis at
stake. Nothingisforkeepsin nature: notypology of being (as described by particle
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physics and by the periodictable), no set of laws of nature, no ways by which some
things change into others. Only changing change endures.5®

Itishere, where the notion of causationis uncoupled from law, thatwe cansee a
recoupling, perhaps axiomaticafter Bergson, with aduration synonymous with chance,
creation, evolution and complexity. Ungeris familiar with Bergson’s insistence on the
reality of time (indeed, this very phrase is the subtitle of the work quoted) independently of
deterministic, extensive relations, and his concern here echoes Bergson’s; to resist the
relativistic conflation of space and time in complementary dimensions. Deleuze is close to
marshallingall the arguments of Creative Evolution when he expresses the same idea:

But the fact that real space has only three dimensions, that Time is nota dimension
of space, really meansthis: There is an efficacity, a positivity of time, thatis
identical to a “hesitation” of things and, in this way, to creation in the world.

(B p.105)

To include time as a fourth dimensionistorisk seeingtimeas a container brimming with all
the pre-set possibilities, to enclose micro- and macrocosm within atotality. In this light, we
would notbe wrong to associate Deleuze’s formulation ‘chance is the only necessity with
Unger’s ‘Only changing change endures.’

But if Unger dovetails with the metaphysical arguments, thisis clearlyin the service of a
more adequate natural history of the evolution of the universe. He takesissue, for
instance, with those models of cosmicnatural history which are intended to simulate the
early conditions of the universein keeping with the established laws of our observable
epoch; ‘The trouble is that the laws and other regularities of nature fail to explain change
beyond orbefore nucleosynthesis.’®® The point hereis precisely that raised by Deleuzeand
Guattari whenthey enquire whetherthere is one plane of reference or many. Since nature
is capable of adopting different tactics, seemsto have done precisely thatin priorepochs,
and may switch again, it isillegitimate to extrapolate the plane of reference derived from
our presentepoch forward or backward to others. Unger’s point entails the further claim
that phase shifts between one cosmicstate of affairs and anotherare not to be understood
as governed by ‘meta-laws’, but ratherevolvefrom one to another. Ina Whiteheadian
register, the only endurances are structures of activity, and the structures are evolved. The
particulars of the correspondence between the physics and the metaphysics are striking.

C.H. Lineweaver, of the Australian National University’s Planetary Science Institute, recently
produced an article devoted to nature’s potential for sustaining complexity in light of
entropicboundary conditions. It touches closely on our highlighted themes—the
supersession of limits, changing constants, cosmological evolution—and offers one way to
understand just how the second law of thermodynamics may apply to the explicate order,
while remaininganillusion,as Deleuze would have it.

Lineweaverfirst points out that as a necessary but not sufficient condition, nature’s
potential for complexity is afunction not of the total amount of energy, whichis
understood to remain constant, but of the available freeenergy, understood to deplete
through the operation of entropy. This, he proposes, may be understood in terms of the
difference betweenthe level of entropy accrued by any given time in the history of the
universe, and its maximum entropicstate; to estimate the remaining freeenergy atany
pointrequiresonlythatwe subtract the formerfromthe latter. Between this maximum
and minimum, orderand complexity are able to flourish. He identifies anumber of useful
gradients (in terms of making ‘work’ possible) from which free energy may be extracted;
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luminosity, redox chemistry, pH, humidity, density, gravity, etc., alongwith afloor, the
energy associated with the vacuum, belowwhich no gradient can extend.

Granted a cosmosin which all constants are retained, this scenario should outline the
boundary conditions forthe evolution of complex systems, between the maximaand
minima of the ‘entropy gap’. Yet, as Lineweaveris at pains to point out, both maximumand
minimum values are subject to changing conditions over the life-history of the cosmos,
which necessitates some scrutiny of accounting. The maximum potential for free nuclear
energy—that energylocked into the fusion of lighter elementsinto heavier—cannot figure
on the balance sheet of the early universe, he observes, since itlacked the solarformations
necessary to engineersuch nucleosynthesis; the principle established by Fred Hoyle.
Equally, the expansion of the universe shortly after the Big Bang served to defer potential
fusion, and therefore narrow the entropy gap, until such massive structures as stars could
emerge.’®

If the upperboundis no fixed constant, neither, more importantly for our concerns, is the
lower. Lineweaver focuses onthe phenomenonreferred to as inflation, with its associated
opposition between ‘false’ and ‘true’ vacuum. The concept of inflation was introduced into
the cosmological narrative in 1979 by cosmologist Alan Guth.”! Itisintended to account for
the apparent ‘flatness’ of the observed universe, with its attendant uniform densities of
matterand energy.”?This uniform ‘flat’ spread is considered unlikely between systems
which have neverbeenin contactand thus have had no chance to equilibrate. Thisit was
thought must be true of the wider extremes of the universe, since any realistic
extrapolation backwards to earliest times of the then current estimated ranges for the
speed of expansion fell short of the required opportunity for communication between
disparate regions. Guth’s conclusion was that there must have been a period of prodigious
expansion, a hyper-inflation, at the very earliest pointin the history of the universe,
effectively spreadingasingle, compact, highly energetic system outward uniformly beyond
any means of subluminal communication. This brief, dramaticepisode was powered by the
unstable existence of a ‘false’ vacuum energy ensuring afloor, aminimum, destined to
break through to a lowerenergy state (the ‘true’ vacuum), both releasing freeenergy and
allowing new forms of matterto emerge. The stream found alower thalweg.

Lineweaver’s speculative innovation is to propose that such phase transitions may repeat,
perhapsindefinitely, from one false vacuumto another; at the outerlimit, as Serres
asserts, thereisno ‘lowest thalweg’, no true vacuum. The overall effect of such an
evolution would be to maintain and perhapsincrease the entropy gap from epoch to
epoch;the minimum falls ever away. The accompanying conjecture is that each transition
may allow for a further ‘collapse’ of matter. Just as hydrogen and helium are given scope to
fuse into higher elements after the transition frominflation, so, we may conjecture,
decaying protons, or other seeminglystable particles may provide asource of free energy
for the nextepoch of lowervacuum energy.

From this synopsis, we canidentify the importance Lineweaver’s speculation carries for
Deleuze. The association of order or complexity with the accessibility of energy gradients,
free energy, aligns the argument (uncontroversially) with Deleuze. To frame this
accessibility interms of the gap between maximaand minimaat once preservesthe
(productive) sway of the second law and the indefinite potentialfor novelty from epoch to
epoch, as successive collapses unlock ever further potential from the limitless ‘DiracSea’.
Are we not then free toidentify on Deleuze’s behalfa certainillusory status for the second
law as it operates within Lineweaver’s scenario? To reserve the logic of this law for the
explicate order of each epoch, inapplicable to the underlying aleatory evolution of the
implicate? Almost, and thisalmostisinstructive. The quotation below allows us to bring to
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the fore a substantive element which maintains distance between our metaphysics and this
scientificspeculation on cosmological evolution;

If an infinite number of such free energy sources are identified then the universe
can keeponevolving..forever. Onthe other hand, if we have already identified all
the sources of free energyinthe universe, thenthe acceleration of the expansion
of the universe and its asymptoticapproach to a vacuum state will lead to the heat
death of the universe.”®

In Lineweaver’s scenario, successive collapses of the minimum may potentially unlock
sources of free energy understood as already inherentin the cosmicbody, some
recognized, others to emerge subsequently or not, as the case may be. We have, then, a
distinguishing criterion, for by the lights of our metaphysics, such collapses should be
attended by a repopulation of natural kinds, new relations and new relata, notyet within
the range of ‘envisagement’ of the evolving cosmos. Such arepopulation need not be taken
as an absolute fiat; just as the ‘quark-gluon soup’ remains underactually-occurring (ifrare)
conditionsin ourepoch, so Whitehead countenances the persistence of superseded (or
rather, ‘other-than-dominant’) form from one epoch to another. But the very modes by
which the implicate order unfoldsinto the explicate and vice versa must alter. Coupling
constants may change, the relative weight of protons and electrons may alter, any
variability in the relative strength of gravity to the otherforces will affect the tendency of
matterto clump together, the relative diversity of boson and fermion types may shift. For
our metaphysics, achange inthe regime of energeticexchange mustlead toavariationin
the taxonomy of natural kinds. Whitehead says as much; the members, the societies and
the environment of the world are reciprocally determinative. Deleuze’s Ideal Game
requiresnoless. Noryet Roberto Unger’s resistance to ‘meta-laws’.

Anditis here that the speculative risks of the metaphysics lies, its amenability to
discreditation orultimately disproof, atleastin principle.” By extension, itis the same risk
run by scientifictheorists wedded to this specificvariant of the evolutionary paradigm.
There may ultimately be inherent limits to the permutation-space; the calculating God may
reach the final typology of number. Whatever these limits might turn out to be, they will
already be expressedin some fashionin the typology of matter-energy Lineweaver (and the
Standard Model more generally) refers to; they may not be transparentin the quiddities of
any given epochal transition, but ultimately they would ‘shake out’ as true invariants,
symmetries and harbingers of equilibrium.

In turn, this rather sombre conclusion reveals to what extent the radically evolutionary
moment of our metaphysics must entail, may be the only standpoint which truly entails,an
illusory status forthe second law. To return to Emmy Noether’s formulation, ‘whatis
conservedintemporal symmetryisenergy’, let usrecall atthe same time that this may be
couchedin conditional terms; ‘given the unchanging endurance of the laws of nature,
energy will be conserved.’ There is acounterpoint to this reasoning which appears
frequentlyinthe literature of thermodynamics. Henri Poincaré reflects on the potentially
incommensurable and heterogeneous forms of energy which had been marshalled under
the name ‘heat’ inthe time of Carnot:

As we cannotgive a general definition of energy, the principle of the conservation
of energy simply signifies thatthere isasomething which remains constant.”®

This something may be nothing more than a mirage produced by our adopted measuring
practices, of conventional calibrations ensuring parity. Deleuze was sensitive to this
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reasoning, and indeed quotes this passage in support of the idea of disparity in Difference
and Repetition. Poincaré continues;

Whateverfresh notions of the world may be given us by future experiments, we
are certain beforehand thatthere is something which remains constant, and which
may be called energy. Does this mean that the principle has no meaningand
vanishesintoatautology? Notat all. It means that the different things to which we
give the name energy are connected by a true relationship; it affirms between
themareal relation. Butthen, if this principle hasameaning, it may be false; it may
be that we have no right to extend indefinitely its applications, and yetitis certain
beforehandto be verifiedinthe strict sense of the word. How, then, shall we know
whenithas extended as faras is legitimate? Simply when it ceases to be useful to
us—i.e.,whenwe canno longeruseitto predict correctly new phenomena.’®

In otherwords, Noether’s definition remains unhelpfully circular should we suspend the
assumption thatall forms of energy we encounterare simply variants of the same
underlying energeticphenomenon.

This critique is decided unambiguously from the standpoint of our metaphysics:itis
patently implausible to maintain thatenergy is conserved when the very forms of energy
(matterincluded) and modes of energeticexchange are amenable to permutation from one
epochto another. Forif therereallyis nosuch thingas ‘energyingeneral’, where thenis
the ‘something’ conserved? Andif there is nosuch principle of conservationinthe cosmic
longtermfor energy (if the firstlaw does notapply), thenitcannotserve as a boundary
constraintforthe production orconsumption of free energy (hence neither can the
second). Disparityitselfis unbounded. Dissymmetry is the deepest principle and sufficient
reason of all thatappears At last we can affirm afterthislengthy redirection back through
the Leibnizian version of sufficient reason the necessity of chance which the Nietzschean
version required; “And are not all things bound fast togetherinin such a way that this
momentdraws afterit all future things? Therefore—draws itself too?” And we have gone
some way to showing how the sense of this affirmation mayin fact be triangulated (we do
not say resolved) with conceptual strands of modern physics, as Nietzsche had declared it
hisambitiontoachieve.

Nor are we leftto extrapolate these conclusions from Deleuze’s own suspicions of
symmetry and valorisation of disparity. They are explicitly drawn by David Bohminthe
work Causality and Chance in Modern Physics. In this work, Bohm aims to establish what he
calls the ‘qualitative infinity of nature’, which entails precisely that open-endedness of
constants, laws and natural kinds on which we have been focusing. Hisis an evolutionary
cosmologyinoursense. Ina passage consideringthe question of the irreversibility of
processesand its relation to thermodynamics, he succinctly lays out the implications of a
gualitatively infinite nature;

For, as we have seen, the notion of alaw thatgives a perfect one-to-one
mathematical correspondence between well-defined variables in the pastandin
the future is only an abstraction, good enough to describe limited domains of
phenomenaforlimited periods of time, but, nevertheless, notvalid forall possible
domainsoveraninfinite time.”’

This beingso, we are obliged to recognize that no process can be considered indefinitely
reversible, since the very channel along whichitrunsis given overto other modes at each
end, future and past, of itsviable lifetime. We might note that thisisan argumentforthe
innate irreversibility of the arrow of time which does not essentially rely on the
thermodynamicarrow of entropy as such. Indeed, Bohm ssignals asuspicion toward the pre-
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eminence of the second law in numerous references to the inexhaustible energies of the
Dirac Sea. He continues;

... [TIhe very entities with which physics now works, satisfying the currently studied
laws of physics, must have come into being at some pointinthe past, while
changing conditions, brought aboutin part by chance contingencies, willeventually
lead to a stage of the universe in which new kinds of entities, satisfying new kinds
of laws will come into being.”®

The implication of this standpoint follows;

The importance of considering the impact of these qualitative changes on the basic
mode of being of thingsis also seen when we considerthe predictions of the “heat
death” of the universe...Howeverlong before this comes about, itis evidently quite
possible andindeed very likely that qualitatively new developments reflecting the
inexhaustible and infinite character of the universal process of becoming will have
invalidated predictions [of this type]. Forexample, just as there may have beena
time before molecules, atoms, electrons and protons existed, the further evolution
of the universe could alsolead toanew time in which they cease to exist, and are
replaced by somethingelseagain. And new sources of energy coming from the
infinite process of becoming may be made available even if atoms, molecules, etc.,
continue to exist...[T]heinfinite substructure of mattervery probably contains
energiesthatare as far beyond nuclear energies as nuclearenergies are beyond
chemical energies.”

Itisfinallyin one and the same sense, then, that Deleuze’s resistance to limits of opposition
and negation and tothe ‘heat death’ implied by the second law, andindeed to his
insistence onthe illusory status of thatlaw may be understood. Itis the very mutability of
constants, laws and natural kinds, and perhaps only this, which could maintain an endlessly
enduring complexityand underpin the infinite process of becoming. The philosophy of
difference is a philosophy of evolution.

Once more, though, havingreached this conclusion, afinal pause is due. Afterall, the point
of departure which prompted this exercise in reorientation was the observation that the
Eventfor Deleuze wasto be understood as ceaseless. Have we notresolved one horn of the
dilemma, the conflict over entropy, to arrive ata framework which requires of the Eventa
punctuation overatimescale which could not possibly be longer; the transition from one
epochto another? Have we not recast the role of periodisation on ascale many trillion-fold
largerthan the chaotic bifurcations which were so problematic? But we must bearin mind
the connections drawn between the local and the global. Each micro-event, the formation
of every membrane and every crystal, depends on forces which leap beyond their powers;
each ‘society’ works toits own demise. Each epochisa mobile armyinredeployment. Each
and everythingis evolving at all times and the single throw of dice conjoins with the whole
of chance.
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Conclusion

The question has been not so much how toreconcile Deleuze’s natural philosophy with
fundamental tenets of science, as to establish whatit might meanin a scientificregisterto
accommodate the direction of travel. With respect to Deleuze’s stated arguments against
the substantive existence of entropy, the answerappearsto be simply; ‘nothing’. The
arguments Deleuze adopts against entropic processes risk being dismissed as ‘noteven
wrong’, ironically not because they contradict scientificcommon sense, but because they
are unable to secure enough distance from that common sense to meaningfully contradict
it. Nor isthere more than suggestive support from Chaos Theory. Eventhe mostforthright
advocates of Chaos theory stop short of pronouncingany otherdestination but equilibrium
inthe verylongterm.!To establish the illegitimacy of generalising from the ideal
(unachievable)experimentally enclosed system to the world in the wild cannotinitself
establish thatthe world will finally, after all deviations and deferments, avoid the same
moribund fate as the enclosed system. Chaos theory cannot ultimately underwrite the
broader metaphysical import of Deleuze’s critical argument. Inthe end, however, | hope to
have shownthat itis notin the critique of entropy that we can triangulate Deleuze’s
resistance tothe Second Law, but in the positive aspects of his metaphysics more generally.
Disparity and dissymmetry take on theirown powers at the cosmological scale. From one
epochto another, evolution outruns entropy.

Ultimately, atthis scale too, we can learn the value of Deleuze’s insistence that the Eventis
ceaseless, always diverging but not contingently on chaoticbifurcation; the principle which
sets himapart from an overly complete assimilation to Chaos Theory. If we are to subscribe
to this claim, we must conceive the eventasindependent of contiguity, both spatially and
temporally. That foreign war adecade ago and this memorial ceremony on home soil are
not two events but one and the same eventatdifferenttimes and different places. The
asteroid being nudged at this moment out of its orbitas a result of collisioniis part of the
eventofthe city it will destroy on earth many months hence. The two are conjoined now in
the same eventlongbefore they converge inthe same time and place. There is nothing
essentially episodicnor periodicaboutthe event. Episode and period are epiphenomena,
limitations and distributions of the more fundamental intensive continuity. Thisissoat a
deeperlevel thanthe endlessly etiolated interconnection of all phenomena with all others.
The very structuration of space supportsaction at a distance. Non-locality is the deepest
motif of a ceaseless event. Itisalso a key part of the dialogue between the philosophy and
the physics. Deleuze’s philosophy invites a natural dialogue with the network and
holographicparadigms.

In the end, a great part of any value this work may have consistsin establishing a specific
meaningfor ‘openness’ with respect to Deleuze’s cosmology. The lens bringing this
definitioninto view has been the central question of entropy; entropy is not definitively
overcome on this account withoutthe co-variability of laws, constants and natural kinds. At
its most simple, there is simply nothing to balance out to equilibrium if we accept that
thereisno ‘energy’ ingeneral, and that all manifestations of energy are liable to
substitution from one epoch to another. Still, alittlefurtherreflection and contextis due to
the question of openness. Forall thatit has become acommonplace to speak of the
universe as ‘open’ in scientificand philosophical terms, this word, likeany otherin complex
argument, accrues its own meaning from context. For Alexandre Koyre, the history of
cosmology traced a path fromthe ‘closed’ world of the ancients to the infinite universe of
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modern science; ‘openness’ can mean simply ‘infinite’ in extentand duration.? For
Hermann Weyl, the natural world displayed an openness which was intuitively accessible as
a potentially infinite ‘open field of possibilities’; an openness demonstrated first and
foremost by mathematical symbolicconstruction.® For Karl Popper, openness connoted
‘indeterminism’, astatus guaranteedina universe capable of producing consciousness and
cultural strata.* From a relativistic point of view, the openness of the universe can be
judged by its curvature; this opennessis afreedomto expand indefinitely on condition of
‘flatness’. The inflationary model of the bigbang encompasses the multiversal conjecture
that each created universe contains within it the conditions to create furtheruniverses, in
an open cascade of ‘bubble’ universes. Forchaos theory, ‘openness’ connotes the
impossibility of definitively isolating even asingle systeminthe universe asawhole; all
systemsare open. Inall cases, perhaps most especially the last, the question of what itis
for the universe to be open has spawned attendant questions on the nature of physical
law, and drawn out tensions between determinist and indeterminist treatments of nature.
‘Openness’ has always been aclose synonym forindeterminacy, but the nature of the
indeterminacy in question can take many forms. It is perhaps always legitimate to ask of
any giventheory notmerely what degree, but also what type of opennessitentails. This
has certainly provento be the end goal for this investigation.

To accommodate the ‘evolutionary expansiveness’ which Deleuze and Whitehead envision
for theirphilosophy of nature, and to tune thisinto the scientificregisteristo recognize
that trio of elements which must be subject to mutability. Itis at the same time to single
out those strands of thoughtin the scientificdiscourse which speak to the same sense of
evolution. They are already there. This particular form of opennessisrequisite if Deleuze’s
thoughtas a whole is to maintain coherence and value in conversation with speculative
physics. lam conscious nevertheless, that some sleight of hand may be suspectedin all of
this. Afterall, what elements are there otherthan laws, constants and natural kindsin the
constitution of nature? Does this not encompass everything? The original questionre-
emerges; whatremains of orderif all fixed points are undone? Is this position not
tantamount to the claim that anything can happenat any time? A claimincommensurate
with any endeavourthat could call itself science? No. There is every reasontoinsistona
more accurate formulaforthe Deleuzianthought we are presenting here: ‘all things are
evolvingatall times’. To appreciate this point, we might considerand contrast the work of
Quentin Meillassoux, who claimsin apparent agreement with Deleuze, that radical chance
isthe primitiveroot of everything that appears; ‘contingency alone is necessary’,” he states,
ina palpable echo of Deleuze’s ‘chance is the only necessity’ . Moreover, his reasoning, just
like Deleuze’s own, isbound up with a rejection of Leibniz’ Principle of Sufficient Reason.
Despite the apparent common ground, however, | would argue that Meillassoux’
conception of radical chance is at direct odds with Deleuze’s. The points of contention are
worthy of a full exposition and undoubtedly constitute one necessary development of this
argument, but the main crux is encapsulatedin the following quotation;

If we look through the aperture which we have opened up onto the absolute, what
we see there isa rather menacing power—somethinginsensible, and capable of
destroying both things and worlds, of bringing forth monstrous absurdities, yet also
of neverdoinganything, of realizingevery dream, but also every nightmare, of
engenderingrandom and frenetictransformations, or conversely, of producinga
universe that remains motionless down to its ultimate recesses, like a cloud
bearingthe fiercest storms, then the eeriest bright spells, if only foraninterval of
disquieting calm.®

What Meillassoux is presenting here is acontingency without reason, without need of
sufficient reason. His formula (his only necessity orabsolute), he says, is the principle of
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unreason, aninnate capacity in nature for any random suspension, reversal or
transformation of laws whatsoever. But we should understand something further,
conveyed by the phrase ‘random and frenetictransformations’. ‘There is no reason for
anythingto be or to remainthe way it is;’ he says, ‘everything must, without reason, be
able notto be and/orto be otherthan itis.”” Atevery pointthe persistence of states of
affairsand structuresis subjectto a potential reversal. Thisis not at odds with the enduring
structuration we actually observe;there is equallyno reason why it may not persist. He
draws an ontological difference between this principleand what he calls the
‘precariousness’ of all entities underthe sun which ultimately may cease to exist; that
inherent possibility is already encompassed by the lawful regularities of atame universe.
The unreason he envisagesisrathera ‘lawless destruction of every law’.

There issomething missing fromthis accountwhichis everywheredeclaredin Deleuze’s
philosophy; asense of propagation, of explication and folding/unfolding. Of evolution. In
Meillassoux’ universe, laws are considered somewhat like ‘settings’ which may be switched
on or off here, there orubiquitously instantly asif by fiat. The openness entailed by
Meillassoux’ contingency requires an acute adherence to the weightless equivalence of
radically incongruent possibilities, without delay orretardation in actualisation, without
mechanism, process or propagation. Thisis precisely what scientists tend to call ‘magic
thinking’, acharge often laid at the door of religious ortheological accounts of nature.
Deleuze’s own critique of this style of reasoning consists in the injunction always to seek
virtual conditions over merely ‘possible’ eventualities. Meillassoux’ positionis perhapsthe
most radical possible affirmation of the reverse. His is the thought corresponding to the
formula ‘anything can happenatany time’. To the extent that Meillassoux’ ‘absolute’
dependsonthisformulaitisat odds with Deleuzian metaphysics. By contrast, the open
evolution of Deleuze’s universe isfounded on the underlying conditions of the virtual, there
where the orderof nature lies. Toembrace evolution is notto abandon order, but to seize
itinprocess.

There are (atthe least) three otherareas germane to thisreading which have beenleft
relatively undeveloped thus far. The biggest omission without doubtis the thermodynamic
‘arrow of time’. The topicis so intrinsically bound up with questions of orderand entropy in
the scientificliterature thateach and every line of enquiry pursued here could meaningfully
be explored with respecttoitsimplications forthe arrow of time. In line with his position
on entropy, Deleuze is quite consistentin assigning an arrow of time to the explicate order
but notthe implicate, yetthis does not by any means automatically determine aready
response tothe questionasa whole. In physics, the basicproblematicis commonly
accepted; every law of dynamics or mechanics, at both the macroscopicand microscopic
level, is neutral asto the direction of temporal evolution of the system they describe. This
isoftenexplainedinterms of video orfilm footage; any recording of very large scale
natural processes overa relatively shorttermwould notreveal initself whetherthe film
were running forward or backward; planets orbit, stars expand or contract and so on. The
laws of macro-scale dynamics work equally well forward and backward. Itis only when the
film depictsaspontaneousincrease of orderthat we detect somethingamiss; the
demolished building reassembles, the drained water conspires to organize itself to radiate
back upward and out of the plughole. None of this contradicts the laws of dynamics, we are
assured;itis merelyvastlyimprobable thatany great spontaneous decrease in entropy, or
jumpfromdisorderto greaterorganization should occurratherthan the reverse.
Discussions of the topichave accrued theirown routine paradoxes and thought
experiments; typing monkeys and Boltzmann Brains. Particular variants of the arrow of
time are attendant on different definitions of orderand complexity.
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Beyond these variablesinthe debate are more bracingtheoretical differences. Huw Price
argues that the question of the arrow of time as a whole has been misframed and circular.?
With respectto radiative phenomena, forinstance, such asripplesin water, he claims that
itislogically no more improbablethat wave fronts converge on one pointand disappear
than that they radiate outwards from aninitial disturbance. The assignment of
improbability to such ‘reverse’ phenomenais entirely attendant on a prior assumption that
radiation proceeds naturally outwards. If the arrow of time were in the opposite direction,
such convergent phenomenawould be unexceptional. This being so, derivations of the
arrow of time from probabilisticarguments have routinely been guilty of assuming that
which they are intendedto prove. Inone respect, Deleuze’s philosophy contains the
resources to make the same critique;itisa will toimpose agood sense anda common
sense on phenomenawhichillegitimately presupposes aspecificdirection to time, from the
particularto the general, fromthe differentiated to the undifferentiated and hence from
the improbable to the more probable. Yet the details diverge. For Price, there is de facto
only one direction forthe arrow of time (itis merely that one direction cannot be
distinguished on grounds of ‘natural’ probability from the other), while for Deleuze series
reach both forward and backwardinthe living present. Itis worthy of investigation
whether Deleuze’s distinction between Aion and Cronos (alinear conception of time) can
coherently be upheldin light of such a critique. Julian Barbour proposes a cosmological
model which in effect suspends the question of the arrow of time, arguing thatits apparent
linear progressionisthe effect of aninherent dissymmetry at the heart of all phenomena.®
His model entails an account of event which is completely independent of contiguityin
space and time. Yet once again the similarities to the metaphysics we have laid out here
are potentially more than outweighed by the differences, notleastinthat Barbour’s
account reduces all duration to autonomous instants. These examples are minimally
suggestive of arich variety of problematicvariants onthe theme in contemporary physics.
A thoroughgoing evaluation of the arrow of time with respectto Deleuze’s philosophyisin
itself amajor project.

A secondline of developmentliesin adeeperexamination of the moments of Deleuzian
complexity; explication, implication and complication. These moments taken all together
representatruly nuanced concept of complexity as such. We have seeninwhat sense the
notion of explication serves to orientate our metaphysics with contemporary physics, and
indeed the recognizable hallmark of implication in holographic paradigms. But what of
complication? This concept represents the highest order of folding; complication embraces
all seriesand series of series, all elements regardless of contradiction, the entirety of the
virtual and the actual, all difference initself. Itis at once the univocity and the immanence
of becoming. Inwhat sense can this final component of the triad be said to speak to natural
science? It would seem approachable only transcendentally. Which forces a decision; are
we finally to say that there will always be some transcendental senseto the project of
science?

These questions underly the final potential line of development; whatis ‘transcendental
empiricism’? Of all Deleuze’s scandalous and iconoclasticinnovations, this phrase is
perhapsthe mostresolutely oxymoronic. As Marc Roélli putsit,

Let’s face it, almost everyone, both historically and philosophically, is convinced
that the systematic positions taken respectively by empiricist and transcendental
philosophers are incommensurable. 1°

| certainly would agree; empirical principles, the insistence on observation, would seemto
rule outin advance any recourse to that which must remainin principle unobservable for
scientificexplanation. The initial question becomes for Rolli, ‘Can Empiricism Have a
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Transcendental Aspect? The response necessarily engages alongand fraught negotiation
betweentwo grand philosophical traditions, alongside an interrogation of Deleuze’s Hume
and his Kant. Our initial framing question, from a cosmological point of view, might focus
on a more specifically contemporary problematic: ‘Whatis the relationship between
observed enduring patternin this universe and othersin principle unobservable?’ Itisa
guestion prompted by the readiness of so many fields of contemporary cosmology to speak
interms of a multiverse ratherthanauniverse. Ithardensthe question; not only must we
ask whetherthere can be a transcendental aspect to empiricism, but given seemingly
insurmountable barriers to empirical enquiry, is transcendental speculation ultimately
avoidable? The questions fallout: ‘giventhat otheruniverses are in principle unobservable,
do we discounttheir existence as afactor in scientificexplanation?’; ‘what scope isthere
foridentifying underpinning conditions forany universe whatever?’; ‘how might we be
forced to adapt our own understanding of the patterns of this universe in light of any such
adduced underpinning conditions for the multiverse (perhaps analogously to the
conceptual reconfigurations cast backward onto plane geometry by the geometry of curved
surfaces)?’. Fora Deleuzian these questions call on some of the core resourcesin the
corpus —the idea of univocity, ofimmanence and the nature of the Plane of Immanence
(are there one or many?), of expression, and now as | hope to have established, of
evolution.

11t would be untrue to saythat nobody has drawn this inference; Karl Popper, writingin 1956, drew
on the earlyresults of Ilya Prigogine’s work to suggest that Heat Death could legitimately soon be
deposed from the cosmological account. Prigogine himself has been more circumspectabout
arguments extrapolating from or to the cosmologically longterm, not leastbecause they tend to
depend upon the assumption of exquisitely orderedinitial conditions for the universe, a surfeit of
improbability. ‘Whatever the past,’ he says, ‘there exist at present two types of processes:time-
reversible processes, where the application of existing dynamics has proved to be successful...and
irreversible processes like heatconditions, where the asymmetry between pastand future is
obvious.Our objective is to explain a new formulation of physics thatexplains, independently of any
cosmological considerations, the difference between these behaviours.’See Popper, K., The Open
Universe: An Argument for Indeterminism (UK: Routledge, 1988), pp.173-4, and Prigogine,|., The End
of Certainty: Time, Chaos, and the New Laws of Nature (US: Free Press,1996), p.28.

2 Koyre, A., From the Closed World to the Infinite Universe (UK: Forgotten Books, 2008).

3 Weyl, H., The Open World (US: Ox Bow Press, 1989).

4 Popper, K., The Open Universe: An Argument for Indeterminism (UK: Routledge, 2007).

5 Meillassoux, Q., After Finitude: An Essay on the Necessity of Contingency (UK: Bloomsbury, 2008),
p.65.

6 Ibid, p.64.

7 Ibid, p.60.
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8 Price, H., Time’s Arrow and Archimedes’ Point: New Directions for the Physics of Time (UK: OUP,
1996).

9 Barbour, J., The End of Time: The Next Revolution in Our Understanding of the Universe (UK:
Weidenfeld & Nicolson, 1999).

10 R3llli, Marc, Gilles Deleuze’s Transcendental Empiricism: From Tradition to Difference (UK:
Edinburgh UP, 2016), p.1.

157



Bibliography

Philosophical and Scientific Works

Alexander, Amir, Infinitesimal: How a Dangerous Mathematical Theory Shaped the Modern
World (UK: Oneworld, 2014)

Alexander, H.G., ed., The Leibniz-Clarke Correspondence (UK: MUP, 2005)
Al-Khalili, Jim, Quantum: A Guide for the Perplexed (UK: Weidenfeld & Nicolson, 2004)

Ansell-Pearson, K. and Mullarkey, J., ed.s, HenriBergson: Key Writings (UK: Continuum,
2002)

Aristotle, The Metaphysics (UK: Penguin, 1998)

Aristotle, Physics (UK: OUP, 1999)

Arntzenius, Frank, Space, Time and Stuff (UK: Oxford UP, 2012)
Atkins, Peter, Four Laws that Drive the Universe (UK: OUP, 2007)

Babich, Babette, Nietzsche’s Philosophy of Science: Reflecting Science on the Ground of Art
and Life(US: SUNY, 1994)

Bachelard, Gaston, The Dialectic of Duration (UK: Clinamen Press, 2000)

Badiou, Alain, Being and Event (US: Continuum, 2005)

Badiou, Alain, Logics of Worlds (US: Bloomsbury, 2009)

Baggott, Jim, The Quantum Story: A History in 40 Moments (UK: OUP, 2011)

Baggott, Jim, Higgs: The Invention and Discovery of the ‘God Particle’ (UK: OUP, 2012)
Ball, Philip, Branches (US: OUP, 2009)

Barbour, Julian, The End of Time: The Next Revolution in Our Understanding of the Universe
(UK: Weidenfeld & Nicolson, 1999)

Barrow, John D., The Constants of Nature: From Alpha to Omega (UK: Vintage, 2003)
Bergson, Henri, Creative Evolution (UK: Macmillan, 1911)

Bergson, Henri, R. Durie, ed., Duration and Simultaneity: Bergson and the Einsteinian
Universe (UK: Clinamen Press, 1999)

Bergson, Henri, Extraits de Lucréce avec une commentaire, des notes et une étude sur la
poésie, la texte et la langue de Lucréce (France: Librairie Ch. Delagrave, 1884)

Bergson, Henri, Matter and Memory (US: Zone, 1988)

158



Bergson, Henri, Time and Free Will: An Essay on the Immediate Data of Consciousness (US:
Kessinger Publishing, 1913)

Bohm, D. and Hiley, B.J., The Undivided Universe (UK: Routledge, 1995)

Bohm, D. and Peat, F.D., Science, Order and Creativity (UK: Routledge Classics, 2011)
Bohm, David, Wholeness and the Implicate Order (UK: Routledge, 2002)

Bohm, David, Causality and Chance in Modern Physics (UK: Routledge, 2004)

Borchardt-Hume, A., ed., Alexander Calder: Performing Sculpture (UK: Tate Publishing,
2015)

Boyer, Carl B., The History of the Calculus and its Conceptual Development (US: Dover,
1959)

Capek, Mili¢, The Philosophical Impact of Contemporary Physics (US: American Book
Company, 1961)

Carr, B., Universe or Multiverse? (UK: CUP, 2007)

Carroll, Sean, From Eternity to Here: The Quest forthe Ultimate Theory of Time (UK:
Oneworld, 2011)

Childers, Timothy, Philosophy and Probability (UK: OUP, 2013)
Chown, Marcus, The Magic Furnace: The Search for the Origin of Atoms (UK: Vintage, 2000)

Chown, Marcus, We Need to Talk About Kelvin: What Everyday Things Tell Us About the
Universe (UK: Faber & Faber, 2010)

Close, Frank, Antimatter (UK: OUP, 2010)
Close, Frank, The Void (UK: OUP, 2007)

Coopersmith, Jennifer, Energy, the Subtle Concept: The Discovery of Feynman’s Blocks from
Leibniz to Einstein (UK: OUP, 2015)

Coopersmith, Jennifer, The Lazy Universe: An Introduction to the Principle of Least Action
(UK: OUP, 2017)

Coveney, Peterand Highfield, Roger, The Arrow of Time (UK: Flamingo, 1991)

Curley, Edwin, ed./tr., A Spinoza Reader: The Ethics and Other Works (US: Princeton UP,
1994)

D’Espagnat, Bernard, On Physics and Philosophy(US: Princeton, 2013)
Dainton, Barry, Time and Space (UK: Acumen, 2001)
Davies, P., Gregerson, N.H., ed.s, Information and the Nature of Reality (UK: CUP, 2014)

Davies, Paul, The Goldilocks Enigma: Why is the Universe Just Right for Life? (UK: Penguin,
2007)

Davies, Paul, The Last Three Minutes (UK: Phoenix, 1995)

159



De Boever, A., Murray, A., Roffe, J., Woodward, A., ed.s,Gilbert Simondon: Being and
Technology (UK: EUP, 2012)

Deutsch, David, The Beginning of Infinity: Explanations that Transformthe World (UK:
Penguin, 2012)

Deutsch, David, The Fabric of Reality (UK: Penguin, 1997)
Duffy, Simon (ed), Virtual Mathematics: The Logic of Difference (UK: Clinamen Press, 2006)

Eastman, T.E., Keaton, H., ed.s, Physics and Whitehead: Quantum, Process and Experience
(US: SUNY, 2003)

Emmett, Dorothy, Whitehead’s Philosophy of Organism (UK: Macmillan, 1966)

Epperson, Michael, QuantumMechanics and the Philosophy of Alfred North Whitehead (US:
Fordham University Press, 2004)

Farmelo, Graham, The Strangest Man: The Hidden Life of Paul Dirac, Quantum Genius (UK:
Faber & Faber, 2009)

Ferguson, Kitty,Pythagoras: His Lives and the Legacy of a Rational Universe (UK: Icon,
2011)

Feynman, Richard, The Character of Physical Law (UK: Penguin, 1992)
Feynman, Richard, QED: The Strange Theory of Light and Matter(UK: Penguin, 1990)
Floridi, Luciano,The Philosophy of Information (UK: OUP, 2013)

Galfard, Christophe, The Universe in Your Hand: A Journey Through Space, Time and Beyond
(UK: Macmillan, 2015)

Garber, Daniel, Leibniz: Body, Substance, Monad (UK, Oxford UP, 2009)

Gell-Mann, Murray, The Quark and the Jaguar: Adventures in the Simple and the Complex
(UK: Little, Brown, 1994)

Gleick, James, Chaos (UK: Heinemann, 1988)

Goldberg, Dave, The Universe in the Rearview Mirror: How Hidden Symmetries Shape
Reality (US:Penguin, 2013)

Greenblatt, Steven, The Swerve: How the Renaissance Began (UK: Vintage, 2012)
Greene, Brian, The Fabric of the Cosmos (UK: Penguin, 2004)

Gribbin, John, 13.8: The Quest to Find the True Age of the Universe and the Theory of
Everything (UK: Icon, 2015)

Griffin, David R., ed., Physics and the Ultimate Significance of Time (US: SUNY, 1986)
Hallward, Peter, Badiou: A Subject to Truth (US: Minnesota UP, 2003)
Hartshorne, Charles, Creative Synthesis and Philosophic Method (UK: SCM, 1970)

Hiley, B.J., Peat, F.D., ed.s, Quantum Implications: Essays in Honour of David Bohm (UK:
Routledge, 1991)

160



Hume, David, A Treatise of Human Nature (UK: OUP, 2000)

Kahn, Charles H., Anaximander and the Origins of Greek Cosmology (US: Columbia
University Press, 1985)

Kaku, Michio, Hyperspace (UK: OUP, 1994)

Kant, Immanuel, Immanuel Kant’s Critique of Pure Reason (UK: Macmillan, 1929)
Kant, Immanuel, The Critique of Judgement (UK: OUP, 1953)

Kauffman, Stuart, Investigations (UK: Oxford UP, 2000)

Kirk, G.S, Raven, J.E. and Schofield, M., The Presocratic Philosophers (UK: Cup, 1983)
Klossowski, Pierre, Nietzsche and the Vicious Circle (UK: Athlone, 2000)

Koyre, Alexander, From the Closed World to the Infinite Universe (US: Forgotten Books,
2008)

Kragh, Helge, Higher Speculations: Grand Theories and Failed Revolutions in Physics and
Cosmology (UK: OUP, 2015)

Krauss, Lawrence M., A Universe from Nothing: Why there is Something Ratherthan
Nothing (UK:Simon and Schuster, 2012)

Lautman, Albert, Duffy, S., tr., Mathematics, Ideas and the Physical Real (UK: Continuum,
2011)

Lawlor, Leonard, The Challenge of Bergsonism (UK: Continuum, 2003)

Leibniz, G.W., Discourse on Metaphysics/ Correspondence with Arnauld/ Monadology (US:
Open Court, 1902)

Leibniz, G.W., Leibniz’s ‘New System’ and Associated Contemporary Texts (UK: OUP, 2006)
Leibniz, G.W., New Essays on Human Understanding (UK: CUP, 2009)

Leibniz, G.W., Philosophical Essays (US: Hackett, 1989)

Leibniz, G.W.,The Shorter Leibniz Texts (UK: Continuum, 2006)

Levinas, Emmanuel, Ethics and Infinity: Conversations with Philippe Nemo (US: Duquesne
University Press, 1985)

Levinas, Emmanuel, Time and the Other (US: Duquesne University Press, 1987)
Lewin, Roger, Complexity: Life at the Edge of Chaos (US: Macmillan, 1992)

Lewis, PeterlJ., Quantum Ontology: A Guide to the Metaphysics of Quantum Mechanics
(UK: OUP, 2016)

Lineweaver, C.H., Davies, P.C.W.,, Ruse, M., ed.s, Complexity and the Arrow of Time (UK:
CUP, 2013)

Lloyd, Seth, Programming the Universe: A Quantum Computer Scientist Takes on the
Universe (UK: Vintage, 2007)

161



Maudlin, Tim, Quantum Non-Locality & Relativity: Metaphysical Intimations of Modern
Physics (UK: Blackwell, 2011)

Maudlin, Tim, Philosophy of Physics: Space and Time (US: Princeton, 2012)
Mee, Nicholas, Higgs Force: Cosmic Symmetry Shattered (UK: Quantum Wave, 2012)

Meillassoux, Quentin, After Finitude: An Essay on the Necessity of Contingency (UK:
Bloomsbury, 2009)

Musser, George, Spooky Action at a Distance (US: Scientific American, 2016)
Newton, Isaac, The Principia (US: Prometheus Books, 1995)

Ney, A., Albert, D.A., ed.s, The Wave Function: Essays on the Metaphysics of Quantum
Mechanics (UK: OUP, 2013)

Nietzsche, Friedrich, The Will To Power (US: Vintage, 1968)
Nietzsche, Friedrich, Thus Spoke Zarathustra (UK: Penguin, 1969)
Nietzsche, Friedrich, The Gay Science (US: Vintage. 1974)

Ostriker, J.P.and Mitton, S., Heart of Darkness: Unravelling the Mysteries of the Invisible
Universe (US: Princeton, 2013)

Panek, Richard, The 4% Universe: Dark Matter, Dark Energy and the Race to Discover the
Rest of Reality (UK: Oneworld, 2011)

Penrose, Roger,Cycles of Time: An Extraordinary New View of the Universe (UK: Bodley
Head, 2010)

Penrose, Roger,Fashion, Faith and Fantasy in the New Physics of the Universe (US:
Princeton, 2016)

Penrose, Roger,The Road to Reality: A Complete Guide to the Laws of the Universe (UK:
Vintage, 2005)

Poincaré, Henri, The Value of Science: Essential Writings of Henri Poincaré (US: Random
House, 2001)

Popper, Karl, The Open Universe: An Argument for Indeterminism (UK: Routledge, 2000)

Price, Huw, Time’s Arrow and Archimedes’ Point: New Directions for the Physics of Time
(US: OUP, 1996)

Prigogine, llya, The End of Certainty: Time, Chaos and the New Laws of Nature (US: The Free
Press, 1996)

Prigogine, llya, From Being to Becoming: Time and Complexity in the Physical Sciences (US:
W.H. Freeman and Company, 1980)

Prigogine, llyaand Stengers, Isabelle, Order Out of Chaos: Man’s New Dialogue with Nature
(UK: Flamingo, 1985)

Rees, Martin, Before the Beginning: Our Universe and Others (UK: The Free Press, 2002)

Rees, Martin, Our Cosmic Habitat (UK: Weidenfeld & Nicolson, 2002)
162



Rees, Martin, Just Six Numbers: The Deep Forces that Shape the Universe (UK: Weidenfeld
& Nicolson, 1999)

Rehberg, A.,Jones, R., ed.s, The Matter of Critique: Readings in Kant’s Philosophy (UK:
Clinamen Press, 2000)

Reichenbach, Hans, The Direction of Time (US: Dover, 1999)
Ridley, Matt, The Evolution of Everything (UK: Harper Collins, 2015)
Ross, D., Ladyman, J., Kincaid, H., ed.s, Scientific Metaphysics (UK: OUP, 2015)

Rovelli, Carlo, Reality Is Not what it Seems: The Journey to Quantum Gravity (UK: Random
House, 2016)

Rovelli, Carlo, Seven Brief Lessons on Physics (UK: Allen Lane, 2014)
Savile, Anthony, Leibniz and the Monadology (UK: Routledge, 2000)

Savitt, StevenF. (ed), Time’s Arrows Today: Recent Physical and Philosophical Work on the
Direction of Time (UK: CUP, 1995)

Scharf, Caleb, Gravity’s Engines: The Other Side of Black Holes (UK: Allen Lane, 2012)
Schrodinger, Erwin, What s Life? (UK: CUP, 1992)

Serres, Michel, L’interférence (France, Editions de Minuit, 1972)

Serres, Michel, The Birth of Physics (UK: Clinamen Press, 2000)

Serres, Michel, La Communication (France: Editions de Minuit, 1969)

Shannon, Claude E. and Weaver, Warren, The Mathematical Theory of Communication (US:
University of lllinois Press, 1963)

Singh, Simon, Big Bang (UK: Harper Perennial, 2005)
Smolin, Lee, Three Roads to Quantum Gravity (UK: Weidenfeld & Nicolson, 2000)

Smolin, Lee, Time Reborn: From the Crisis of Physics to the Future of the Universe (UK: Allen
Lane, 2013)

Smolin, Lee, The Life of the Cosmos (UK: OUP, 1998)

Smolin, Lee, The Trouble With Physics: The Rise of String Theory, the Fall of a Science and
What Comes Next (UK: Allen Lane, 2006)

Stengers, Isabelle, Thinking With Whitehead: A Free and Wild Creation of Concepts (US:
Harvard University Press, 2011)

Stengers, Isabelle, The Invention of Modern Science (US: University of Minnesota Press,
2000)

Stengers, Isabelle, Power and Invention (US: University of Minnesota Press, 1997)
Stengers, Isabelle, Cosmopolitics | (US: University of Minnesota Press, 2010)

Stengers, Isabelle, Cosmopolitics I (US: University of Minnesota Press, 2011)

163



Talbot, Michael, The Holographic Universe (UK: Harper Collins, 1996)

Tegmark, Max, Our Mathematical Universe: My Quest for the Ultimate Nature of Reality
(UK: Allen Lane, 2014)

Unger, R.M. and Smolin, L., The Singular Universe and the Reality of Time (UK: CUP, 2015)
Van Fraasen, Bas, Laws and Symmetry (UK: Clarendon, 2003)

Vattimo, Gianni, Nietzsche: An Introduction (UK: Athlone, 2002)

Vedral, Vlatko, Decoding Reality: The Universe as Quantum Information (UK: OUP, 2012)

Von Bayer, Hans Christian, Qbism: The Future of Quantum Physics (US: Harvard University
Press, 2016)

Weinberg, Steven, Dreams of a Final Theory (UK: Vintage, 1993)

Weyl, Hermann, The Open World (US: Yale University Press, 1960)

Weyl, Hermann, Philosophy of Mathematics and Natural Science (US: Princeton, 2009)
Weyl, Hermann, Symmetry (US: Princeton, 1989)

Wheeler, John Archibald, Geons, Black Holes and Quantum Foam: A Life in Physics (US:
W.W. Norton & Co., 2000)

Whitehead, Alfred North, The Concept of Nature. The Tarner Lectures Delivered in Trinity
College November 1919 (UK: The Echo Library, 2006)

Whitehead, Alfred North, Process and Reality: An Essay in Cosmology (US: The Free Press,
1985)

Whitehead, Alfred North, Science and the Modern World (UK: CUP, 2011)
Wilczek, Frank, A Beautiful Question: Finding Nature’s Deep Design (UK: Allen Lane, 2015)
Wilson, Catherine, Leibniz’s Metaphysics (US: Princeton UP, 1989)

Woit, Peter, Not Even Wrong: The Failure of String Theory and the Continuing Challenge to
Unify the Laws of Physics (UK: Jonathan Cape, 2006)

Yourgrau, Palle, A World Without Time: The Forgotten Legacy of G6del and Einstein (UK:
Penguin, 2005)

Zabell, S.L., Symmetry and its Discontents (UK: CUP, 2005)

Zee, Anthony, Fearful Symmetry: The Search for Beauty in Modern Physics (US: Princeton
Science Library, 2016)

164



Commentary on Deleuze

Ansell-Pearson, Keith, Germinal Life: The Difference and Repetition of Deleuze (UK:
Routledge, 1999)

Ansell-Pearson, Keith, ed., Deleuze and Philosophy: The Difference Engineer (UK: Routledge,
1997)

Badiou, Alain, Deleuze: The Clamor of Being (US: Minnesota UP, 1999)

Bell, Jeffrey A., Philosophy atthe Edge of Chaos: Gilles Deleuze and the Philosophy of
Difference (Canada: University of Toronto Press, 2006)

Bonta, Mark and Protevi, John, Deleuze and Geophilosophy: A Guide and Glossary (UK:
EUP, 2004)

Bowden, Sean, The Piority of Events: Deleuze’s Logic of Sense (UK: EUP, 2011)

Bryant, LeviR., Difference and Givenness: Deleuze’s Transcendental Empiricism and the
Ontology of Immanence (US: Northwestern University Press, 2008)

Butler, Rex, Deleuze and Guattari’s What is Philosophy? (UK: Bloomsbury, 2016)

Crockett, Clayton, Deleuze Beyond Badiou: Ontology, Multiplicity and Event (US: Columbia
University Press, 2013)

De Beistegui, Miguel, Immanence: Deleuze and Philosophy (UK: EUP, 2012)
Delanda, Manuel, Intensive Science and Virtual Philosophy (UK: Continuum, 2002)

Duffy, Simon B., Deleuze and the History of Mathematics: In Defense of the ‘New’ (UK:
Bloomsbury, 2013)

Duffy, Simon, ed., Virtual Mathematics: The Logic of Difference (UK: Clinamen Press, 2006)

Gaffney, Peter, ed., The Force of the Virtual: Deleuze, Science and Philosophy (US:
University of Minnesota, 2010)

Gasché, R., Geophilosophy: On Gilles Deleuze and Felix Guattari’s What Is Philosophy? (US:
Northwestern University Press, 2014)

Herzogenrath, Bernd, ed., Time and History in Deleuze and Serres (UK: Bloomsbury, 2012)
Hughes, J., Deleuze’s Difference and Repetition (UK: Continuum, 2009)

Jones, G., Roffe, J., ed.s, Deleuze’s Philosophical Lineage (UK: EUP, 2009)

Kaufman, Eleanor, Deleuze, the Dark Precursor (US: Johns Hopkins University Press, 2012)

Kerslake, Christian, Immanence and the Vertigo of Philosophy: From Kant to Deleuze (UK:
EUP, 2009)

Lambert, Gregg, In Search of a New Image of Thought: Gilles Deleuze and Philosophical
Expressionism (US: Minnesota UP, 2012)

Lambert, Gregg, The Non-Philosophy of Gilles Deleuze (UK: Continuum, 2002)
165



Lampert, Jay, Deleuze and Guattari’s Philosophy of History (UK: Continuum, 2011)

Lampert, Jay, Simultaneity and Delay: A Dialectical Theory of Staggered Time (UK:
Bloomsbury, 2012)

Lord, Beth, Kantand Spinozism: Transcendental Idealism from Jacobito Deleuze
(UK:Palgrave Macmillan, 2011)

Lundy, C.,Voss, D., ed.s, At the Edges of Thought: Deleuze and Post-Kantian Philosophy (UK:
EUP, 2015)

Marks, John, ed., Paragraph 29:2(2006), Deleuze and Science (UK: EUP, 2006)

Massumi, Brian, A User’s Guide to Capitalism and Schizophrenia: Deviations from Deleuze
and Guattari(US: MIT, 1992)

Robinson, Keith, ed., Deleuze, Whitehead, Bergson: Rhizomatic Connections (UK: Palgrave
Macmillan, 2009)

Roffe, Jon, Badiou’s Deleuze (UK: Acumen, 2012)

Rolli, Marc, Gilles Deleuze’s Transcendental Empiricism: From Tradition to Difference (UK:
Edinburgh UP, 2016)

Smith, D.W., Somers-Hall, H., ed.s, The Cambridge Companion to Gilles Deleuze (UK: CUP,
2012)

Smith, Daniel W., Essays on Deleuze (UK: Edinburgh UP, 2008)
Somers-Hall, Henry, Deleuze’s Difference and Repetition(UK: EUP, 2013)
Timmermans, Benoit, ed., Perspective: Leibniz, Whitehead, Deleuze (France: VRIN, 2006)

VanTuinen, S., McDonnell, N., ed.s, Deleuze and The Fold: A Critical Reader (UK: Palgrave
Macmillan, 2010)

Williams, James, Gilles Deleuze’s Difference and Repetition: A Critical Introduction and
Guide (UK: Edinburgh UP, 2003)

Williams, James, The Transversal Thought of Gilles Deleuze: Encounters and Influences (UK:
Clinamen Press, 2005)

Williams, James, Gilles Deleuze’s Logic of Sense: A Critical Introduction and Guide (UK:
Edinburgh UP, 2008)

Williams, James, Gilles Deleuze’s Philosophy of Time: A Critical Introduction and Guide (UK:
EUP, 2011)

Zourabichvili, Francois, Deleuze: A Philosophy of the Event together with The Vocabulary of
Deleuze (UK: EUP, 2012)

166



Works by Gilles Deleuze

Bergsonism (US: Zone, 1988)

Desert Islands and Other Texts (US: Semiotexte, 2004)

Difference and Repetition (UK: Athlone, 1994)

Empiricism and Subjectivity (US: Columbia UP, 1991)

Expressionism in Philosophy: Spinoza (US: Zone, 1990)

Francis Bacon: The Logic of Sensation (UK: Continuum, 2003)

The Fold: Leibniz and the Baroque (US: University of Minnesota Press, 1993)
The Logic of Sense (UK: Athlone, 1990)

Nietzsche and Philosophy (US; Athlone, 1983)

Deleuze, G. and Guattari, F., A Thousand Plateaus: Capitalism and Schizophrenia(UK:
Athlone, 1988)

Deleuze, G. and Guattari, F., WhatIs Philosophy? (UK: Verso, 1994)

167



