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1. Approaching the question concerning
digital being!

To take up again theses on a digital casting ofwbdd from some
years agd, the question concerning digital being is poseditforigin,
which lies ultimately in Western metaphysics, isnoymeans clarified in
a philosophical sense. What is digital is usuatiyrderposed to what is
analogue. This amounts to a technical definitiorowlidays, this
distinction relates primarily to the differenceetectromagnetic signals
of all kinds, whether it be in telecommunicatioakctronic music or in
computer data processing. Digital beings are chamaed by the fact
that they are composed of binary digits or bitsgn8ls in
telecommunications, for instance, are transmittea idigital or binary
form through a medium (cables of many differentdsinthe air, space).
Basically, an ordered sequence of zeroes and onethirfg and
something, pure difference) is transmitted whickhatother, recipient’s
end can be and must be recomposed in such a waththappropriate
result (a voice, a text, an image, a sound, a Tat, gpcontrol command,
etc.) is brought about. The difference between 0 dnmay be any
arbitrary difference in physical beings such asgmitting a signal with
two different frequencies or two arbitrarily diféart energetic states of

This study originally arose out of an e-mail exap@mith Rafael Capurro at
artefactphil in 1999. | am therefore indebted to Hor important impulses.
Cf. Rafael Capurro’s analogous stulgitrage zu einer digitalen Ontologie
(Contribution to a Digital Ontology) at www.capume, from which the
present study deviates considerably in both coraedtscope of presentation.
The English Versions 2.0 and 3.0 are thoroughly amdtiply revised,
reworked, extended, deepened and retitted comp&re@001. The old
German version from January 2001 is thus supersetetl has been
withdrawn.

Cf. thoughts presented at a colloquium in StuttgartNovember 1996
(M. Eldred11 Thesen zum heutigen digitalen Entwurf des Seinsvw.arte-
fact.org) convened by Rafael Capurro. Cf. R. Capxgitaler Weltentwurf
at www.capurro.de.
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an electromagnetic system such as the orientatfomon molecules.
Maxwellian electromagnetic force-fields of all ksxdradio waves,
electricity, magnetism, light, molecular bonds, .ettc.) may be
harnessed to generate a binary difference. Therdiiteas a difference
IS something that we humans understand, i.e. walaleeto understand
(binary) differenceas such and thus to bring forth digital effects.
Already in Greek metaphysics, the categorgmEtepov (the other) vis-
a-vis 10 abtod (the same, identical), the difference of the omenfthe
other, plays an important role in the thinking @irlg and non-being,
especially in Plato’s dialectic.

Electromagnetic signals as physical bein¢gscglr dvtar or beings
that of themselves stand in presence includingthia context, also
produced things, cultural things), however, in thetural state are not
structured or discretely articulated in any formt bontinuous. They can
be represented mathematically by continuous funstaf time (y = f(t)).
Aisthaetic beings (GroiioOnta, sensuously perceptible beings) are
naturally or of themselvesp¥cel) continuous. At first we always
perceive a wholet.ov) that is not articulated, e.g. we see a car drive
past down the street. This is a continuous hapgemrtime. A video
camera can record this scene, and the video filmbzabroadcast on
television. The television viewers will still perce a whole, namely, the
scene of a car passing by. Between the live scadetl®e perceived
television sequence there lies the articulatedotlisen or taking-apart
or decomposition of the scene and its technicabnsiitution as a
moving image.

So far, so good. This articulated dissolution ofawis perceived
requires, however, ontological clarification. Wiehappening, i.e. what
must be already given a priori, for digital techogt to understand and
gain an effective grasp? What does it mean foriago® be whole or
one Ev)? What does dissolution, decomposition or takipgra
(dwaipeoic) mean ontologically? What does it mean for a béinmove
continuously in time, i.e. what imovementcontinuity andtime? What
does the discreteness of digital beings have twitlo beings as such?
What does number have to do ontologically with geims such and
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with movement? And what is the connection betwdgitad dissolution
and\Aoyoc (language, reason, knowledge)?

In digital technology, there must be two differeagnstant signals,
polarizations, bits, states of matter, or the kka&ch areunderstood as
(interpretedas) O and 1, as nothing<évdév) and somethingt{). The
categories of somethingtyj and another somethinged( £€tepov) in
constancy el 6v) are presupposed metaphysically. Furthermoregther
is also unity jlovdc) and duality §0ag). How are all these categories
indispensable for grasping the digitization of lgsinontologically
interrelated?

We perceive and understand electromagnetic currstates, etc. not
only as suchbut as binary difference because these currents, ete hav
from the start, i.e. a priori, been interpretedr fostance, by the
technological knowledge of the hardware or the caomgation
technologyassuch binary differences.

It is impossible to explain, say, the perception adfwhole as a
temporal process in the brain, for the categorfeb® whole ¢Aov), of
something {1) are already ‘visible’ to the mind’s eye in advance.
before any ‘data’ have been ‘registered’ by theirbrdhis a priori
dimension — the very general and universal schematzaffolding of
the categories (cf. also the as-structure with*pte-structure” (Vor-
Struktur) as the “scaffolding” (Gerust) “from whigdomething becomes
understandable as something” (aus dem her etwatveds verstandlich
wird, SZ:15f) — must be attributed to the metaphysical (or
ontological) power of human vision and has beenliticmally the
subject of metaphysics today despised by the mosgemrnces, which
have long since staked their pretension toheenatural’ locus of truth.
The sciences investigate their respective subjettens on the basis of
an a priori, presupposed understanding of the beinthe region of
beings into which they do research. Thus the matlieal casting of
nature — which made possible modern physics froen dbventeenth
century on as one of the most momentous eventhienhistory of

3 References to M. Heideggeé8ein und Zeit(Being and Time Niemeyer,

TlUbingen 1984 are given in the form SZ:151.
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Western thinking and, in view of its far-reachingnsequences, in the
history of the world — is not itself a question it physics but rather
IS presupposed by it. Analytic philosophy of scermds and abets
modern mathematical science as its haidmaiden iipgao pose the
pertinent ontological questions since, for analyilosophy, ontology
has shrivelled to a matter of classifying what i, where the meaning
of ‘existence’ is taken for granted. The same usfjoring stance
pertains to the digital dissolution of beings iogness today which, as
we shall see in more detail, is the consummatiothef mathematical
casting of being. These interrelations with metapds/ wilfully
suppressed, denied and dismissed as ‘non-verifiabl@ ‘speculative’
guff by modern scientific thinking, and innoculatadd defanged by
analytic philosophy, must be brought expresslyigbtlin order to see
the cast of being on which digital technology iskmowingly,
unwittingly based.

Not only Plato (and the Pythagoreans), but aboVeAastotle are
called upon for assistance, for their thinking @& something past, but,
whether we admit and comprehend it or not, maisté@shold on us to
this very day. As a starting-point for these coasations, we may take
the following passage from Martin HeideggeBesphistéslectures in
Winter Semester in Marburg in 1924/25.

Dabei ist zu beachten, daf3 fur Aristoteles die @gremBestimmung der Zahl,
sofern sie auf diepovdg als die &pxn zurlckgeht, einen noch viel
urspriinglicheren Zusammenhang mit der Konstitutlea Seienden selbst hat,
sofern zur Seinsbestimmung jedes Seienden ebehgotgeaal es ‘ist’, wie dal3
es ‘eines’ ist; jedesv ist ein&v. Damit bekommt detp1Budg im weitesten
Sinne — derap1Buog steht hier fur dagv — fur die Struktur des Seienden
uberhaupt eine grundsatzlichere Bedeutung als ontologisclestiBmung.
Zugleich tritt er in einen Zusammenhang mit deyog, sofern das Seiende in
seinen letzten Bestimmungen nur zuganglich wirceimem ausgezeichneten
AOyog, in der vonoig, wahrend die geometrischen Strukturen allein in de
atcBnoilg gesehen werden. DiettcOnoilg ist das, wo das geometrische
Betrachten halt machen mu8ifcetan, einen Stand hat. In der Arithmetik
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dagegen ist dekbdyog, dasvoeiv, am Werk, das von jedé&¢cic, von jeder
anschaulichen Dimension und Orientierung, absieht.

It must be noted here that for Aristotle, the pmyn@i.e. conceptual ME]
determination of number insofar as it can be trdsack to thewovdc as the
&pxM has a much more originary connection with the tturt®n of beings
themselves insofar as the determination of thegoefrany being includes that
it ‘is’” and that it is ‘one’; everyv is a&v. Thus theap1Buodg in the broadest
sense — thepBudg stands here for thev — gains a more fundamental
significance for thestructure of beings as su@s an ontological determination.
At the same time, it enters into a relation witke ¥dyoc insofar as beings in
their ultimate determinations are only accessibla speciahoyog, in vonoig,
whereas the geometric structures are seen solel§tafincic. Aicbnoig is
where the geometric contemplation has to stopjoceto, has a stand. In
arithmetic, by contrast, theyog, voely, is at work which abstracts from every
Becig, from every intuitive dimension and orientation.

The oneness of each being is indebted to its urgamobs presence
within the well-defined contours of i#idog, its look. These are only
initial, bare hints from Heidegger, and the passegmguires further
commentary and deeper probing under the guidance hisf
phenomenological hermeneutic$o which task we will now turn. Later
on, we shall have to take leave of Heidegger's @uwe to escape the
orbit of what will be called thproductionist paradignof metaphysics.

M. Heidegger Platon: Sophistes Marburger Vorlesung WS 1924/25
Gesamtausgab®and 19 ed. Ingeborg SchiufRler 1992 S. 117 = GAIR:1
English translationPlato's Sophistindiana U.P. 2003, Excursus: General
Orientation Regarding the Essence of Mathematms69-82.

Stuart Elden, too, takes up HeideggeBephistéslectures with different
intent in hisSpeaking Against Number: Heidegger, language aedtilitics

of calculationEdinburgh U.P. 2006.






2. Number and being

2.1. Aristotle’s ontology of number and geometricigure

In Aristotle’s thinking, number is something digd out of, drawn
off, abstracted from physical beings. The distgliror abstracting
consists for Aristotle in a being becoming placgles. it is separated
off from its surroundingsyfopiew), in order to become a number in the
abstraction. Physical beinggtcel 6v) are beings that come to a stand
in presence of themselves in a placenbpc) that encompasses
(teprexov) them like an envelopePhys IV 211al). They are
characterized bgontinuity, whereas the numbers which originarily arise
by counting, i.e. an iterative procedure, aeparatedirom each other,
discrete The geometrical figure of a physical being iseWlkse
abstracted from it, and hence placeless, but thedis points, although
likewise placeless, still have position, and thgufe, like the physical
being itself, is continuous. Continuity consiststire way the points
(ctiynonr) of a figure or the parts of the underlying phgsibeing,
which all have a position and are thus positedd lamid hang together.
The points hang together by touching each othaheait extremities
(Eoyoata). They even share their extremities. The poingsadiridentical
but are differentiated through their differing pgams. On the other
hand, the numbers are without place and also witposition but are
differentiated within themselves. They bear thefeddnce within
themselves, whereas the points can only distingtli®mselves one
from the other through a difference in positionr kestance, 3 is to be
distinguished from 5, but two points on a line mentical &vt0). The
distilling of numbers out of physical beings opemsthe possibility of
calculating with numbers; they are openitmyicuodg, but at the price
(or the advantage) of becoming placeless and pafts. Such a lack
of place and position, it seems, characterizes #isodigital beings
which we deal with today. For them, matter in itsminuity and its
fixedness of place becomes indifferent.
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For Aristotle, thepovdg is the &pxn (principle, starting-point) of
arithmetic. It must not be confused with téwg which belongs still to
physical beings as an ultimate categorial deterticinaof their being.
When some people say that, according to Aristotlenbers have to be
plural, i.e. at least 2, in order to be numbers ih only sensible when
one proceeds from theounting procesqcf. Phys A 12;220a27). If,
however, a number is the answer to the questiom many?, then 1 is
already a sensible answer and hence a number. i$tection between
uovdc and g&v is more important in demarcating arithmetic from
ontology. Proceeding from thgovd.c, one comes to two as the first
successor in the counting process, and this mataken as the first
counting number. But thgovdc itself must already distinguish itself
from something else, from nothing, a nil numbeg, there must be a
difference between 1 and O which corresponds taliffierence between
a unified somethingt{, €v) and nothing, emptiness. Only from the
principle of unity (monad) can arithmetic, i.e. nogns in the Greek
sense, be built up one by one through the iteraibpmting process. In a
further development, and because the base for iogunib principle, is
arbitrary, today, all numbers can be representednipnlated and
calculated on a binary basis. The Greeks thougmben from the
counting process and therefore had no zero, whiadvented the
assimilation of geometry to arithmetic. To do sandohave required the
insight into the correspondence between the geamptint and the
number & Aristotle sees that there is a smallest numbed, an
proceeding from the geometric line, also that thexyeno smallest
magnitude, but does not resolve the disparity @@a30). Even
continuity can be captured by a process of linstlapproximation by
binarily represented numbers, since modern mathesndemonstrates
that the continuum consists of the limits of inféicountable, rational
number series. The analytic geometry and diffea¢rdalculus which
Descartes, Newton and Leibniz discovered and dpedioin the

6 Jacob KleinGreek Mathematical Thought and the Origin of Algetransl.

Eva Brann, Dover Publications, New York 1992, fipstblished by M.I.T.
Press, Cambridge Mass., 1968 p. 193.
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seventeenth century make geometry itself a maftaralzulation We
will have to investigate further (cR.6 Bridging the gulf between the
discrete and the continuguthe ontological conditions of possibility for
bridging the gulf between Greek arithmetic, whichsaconceived as a
discrete counting process, and Greek geometry, svlsEnsuously
imaginable figures are all representable in comtursumagnitudes.

2.2. Heidegger’s review of Aristotle’s thinking ormodes
of connectedness from discreteness to continuity

Heidegger presents the distilling or ‘drawing off geometric and
mathematical structures from physical beings acogrdo Aristotle in
his Sophistédectures (GA19 8§ 1&xcursus: General orientation on the
essence of mathematics according to Aristppe100ff). The essential,
basic act of mathematics for Aristotle jopileww and doaipeoic,
separating and abstracting or drawing off from ¢léesr dvtow which
all have a place, topos, locusofog, xwpa) enclosing and touching
them at their outer extremes to which they beldrag enables them to
come to presence. For instance, a plant belongeetsoil in which it is
planted as its proper place tee a plant; an eagle belongs to the
mountainous habitat where it builds its eyrieb®an eagle; an actor
belongs on a theatre’s stagel®an actor. The abstracted geometrical
elements and structures already no longer haveplatg ¢ tomoc), but
they are posited, positioneefoc) with respect to us and to each other.
Geometric entities are no longer in place. Ti#pota are no longer
understoodas the limits of the physical body, but through thesig
they obtain a peculiar autonomy which then canrbéatéd in geometry
in this autonomy. This autonomy is heightened awene with numbers
(&p1Buot), which have neither a placeitfornog) nor a position
(&Betog). Each number stands on its owpwpiopédg, discrete),
whereas the points of a geometric figure are ahidal and are what
they are only in relation to other points, i.etheir position in relation
to each other. In other words, they require in @oldithe determination
of tpo¢ T, of relation, to be geometrical. Whereas arithmetitities are
formed by sets of numbers in which each numbersisrete, geometric
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figures are not simply composed of points (a lisenot simply a
collection or heap of points; a surface is not $yngcollection of lines;
a solid body is not simply a collection of surfgcdmit rather they each
possess a characteristic comptexinectedtructure which Aristotle sets
out progressively in seven steps in RBysicsBk. E Chap. 3. He is
concerned with the differing ways in which pointsdgphysical beings
‘hang together’ where continuity, which is closdet the aisthaetic
outline of physical beings we perceive with thesss) is ontologically
the most complex.

I. &uo = coincident; when things are in one place

ii. yoplg = separate; when things are in different places

lii. &mtecBal = two beings touching (in one place at the ext®me

iv.ueta&O = the connected in-between or medium in which a
movement takes place (such as the river in whishi@moves)

v.£de€ng = the consecutive; between what comes first andtwh
follows there is nothing in between of the sameuge(origin in
being) as what is connected. Thus, the housestireat are in a row
but in a medium which is not a house (so that mardnirom
house to house passes through a medium that sshmmise). This is
the mode of connectedness of flvddec or natural numbers, and
also the rational numbers, which do not have angtluf the same
genus in between. They do not touch each other dikenected
things, and do not hold onto each other like theeyéc, that
which holds-itself-together (cf. vii)

vi. gxéuevov = that which closely follows, a consecutive seaaen
which touches within itself; the extremes of theneénts come
together, i.e. touch each other in one place, antiguous (as in a
chain, a concatenation or a series of houses wiase walls touch
each other)

vil. cvveyx€eg = continuum. Here there is no in-between, justvdl
the gxouevov, but, even more, it is an originalyousvor, a
cvveyxouevoy or positively holding- and clinging-together, in
which the limits of the individual elements not yribuch but are
identical with each other as, say, in a row ofaeerhouses in which
the adjacent walls of the individual houses notydoluch but are
one and the same. (It should be noted that theemsttical concept
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of continuity developed in the infinitesimal calesl does not
distinguish between vi. and vii. This is so becaaseontinuous
mathematical function is a rule for assigning a hanto a number
of the kind y = f(x), and numbers have no placantaitive terms, a
function f is continuous at point p simply if theieno gap at p,
which corresponds teyouevov.)

What is ontologically most complex in the way inga together, i.e.
the continuous geometric figures and physical l&irgmost simple for
sensuous perception, but is very unwieldy for daltten. And
conversely: what is ontologically more simple, thee arithmetic entities
in their ordered, countable succession, is not aslye accessible to
sensuous perception but can be calculatesly1buoc) without any
difficulty. This means that the arithmetic entitisd their interrelations
can be more easily brought to presence byithec (or theAoyioude
in this case) than geometric entities which, imfare closer to sensuous
experience, i.e. not so abstract. Herein residesc#ihculative power of
mathematical analysis which reduces the geometrice arithmetic, the
continuous to the discrete, irrational (real) numtzerational number,
by conceiving real numbers as (Dedekind) cuts atitwas in the
(infinite, but countable) sequence of rational nensb The reduction
facilitates calculation in the mathematical languagf algebra, and,
conversely, the results of the calculation canraeslated once again
back into the sensuously aisthaetic intuitions @brgetry which have a
representation in the imagination. With the arithizaion of geometry,
the mathematico-logical manipulation of beings tlattsins a hitherto
unprecedented power.

Heidegger also provides a review in tBephistédectures ofCat. 6:
‘On  Quantity’ (rocov). Quantity is in some cases discrete
(drwpropevov or marked off from itself within itself), and irome cases
continuous ¢vveyxec or holding itself together within itself). (Cf.
Met V, 13: quantitative means that which can be deused into
several immanent components. That which is qudnvilisgt countable is
an amount; what is measurable is magnitude. An amisupotentially
decomposable into discrete components; magnitudepatentially
decomposable into continuous components). Conyindis the
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ontological condition of possibility for there bginsomething
resembling lengthyeyeboc” (ist die seinsmaldige Bedingung dafir, dass
es so etwas wie Erstreckunggyebog, gibt, GA19:118; cf. extensio in
Descartes’ metaphysical casting), and motion isy mdmprehensible
when “continuous progress can be made from onet goiranother.”
(von einem Punkt zum anderen stetig fortgeschritterden kann, ibid.)
The numbers and th&déyor are marked off from each other, i.e.
discrete, whereas the geometric figures such as surface, solid body,
time and places are continuous. Discrete entitresadiculated into
parts which are not posited, i.e. they do not hamg position; the
continuum, by contrast, consists of parts which @osited, positioned
with respect to each other. Hence figures. Theipeetive manners of
connectedness or their unity therefore differ. Pagets of numbers do
not have any commobpog or limit. The number 10, for instance, has
parts 5 and 5 which do not have any common limaghepart is for
itself; the parts are marked off from each otldewpiocuévov, each is
different, just as with 7 and 3. Thedpia (parts) cannot be taken
together; there is n@owév (common element) with respect to which
each number would be an instance, i.e., it is msisible to generalize
the numbers. How, then, is a connectedness po8siilstotle explains
this using the example of thedyoc: it is peto Gwvr yryvouevog,
spoken with the voice. This speaking (a sensuoperence for both
speaker and listener) is articulated into individsallables as its
octoxela (elements) which are marked off from each othber€ is thus
a peculiar unity of a non-continuous, articulateditg in which each
part is autonomous, individual. The syllables aratomaomous,
individual. There is no syllable in general, andoalno number in
general. The unity of the manifold elements cary dielin theAdyog or
vovg itself which gathers together and holds togetherparts, for there
IS no merely sensuously perceptible connection, ifmtance, why
certain syllables or numbers should stand nexiatih ether. When the
AOyog appropriates beings in their self-disclosure riiicalates them at
the same time into their ‘articles’. A diairetickiag-apart takes place
which may, in turn, be further articulated into remoal digits. The logic
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of theAOyog ends ultimately in the digital de-ciphering of iogs in toto,
which is equivalent to an en-ciphering of beingsieTdecryption
(disclosure) of beings in their being amounts tteen-ciphering them
articulately into digits.

By contrast, one point is like all others. A linashanother mode of
unity. One can remove something from it and additaasthe same way
as any other part. The points are all the sameaButte is more than a
multitude of points; the points are put in positi®atég) and they do
not just touch, but hold themselves togetlmrvgEy £c). This is missing
in the sequence of numbers which is only determiasdkodeEng
(consecutive, sequential) and where no medium twdxen is necessary.
Number is therefore ontologically prior to the gsim their continuum.
Number is still free of orientation and positiondams therefore
autonomous and can and must be taken in and coemted without
aicbnoig only by means of the intuition afovg. As ontologically
simpler and more originary, number is set in amgiodry connection
with the simplest categories such as the sometfit)gwhen one asks
for the structure of beingstq 6v). “This is the reason why Plato’s
radical ontological determination starts with numbgDarin liegt
begrindet, dal3 die radikale ontologische BesinRlatpns bei der Zahl
ansetzt. GA19:121) Nevertheless, for Aristotlehamietic is not the most
originary science of beings in their being, for tkgg¢n of number, i.e.
the counting unit ovdc), must be clarified metaphysically in its
connection with the one¥). And this connection provides the key to
the ontological interconnection between number #dred metaphysical
access to beings a8 Aeyouevov in general.

Insofar as physics is mathematical, it relies oa thscreteness of
numbers because it has to perform calculations mpirecal data;
however, numbers can also be made to approximatéuber dvta
arbitrarily closely. That was the great discoveffytloee mathematical
differential/infinitesimal/integral calculus by Néwn and Leibniz, for
only in this way were physical beings made arhitraralculable, i.e. the
arbitrarily close approximation of number to thextwouum (the digital
dissolution of beings to any arbitrary degree afotetion) became
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possible. For a long time, physics has been mabked dispute about
the fundamental nature of physical beings: waveanticle (atoms)?,
continuous or discrete?. This dispute is not ddxdelavithin physics
itself because the distinction has to be clarifiecbntology itself (i.e.
coming from being) where the distinction betweea tontinuous and
the discrete, i.e. that which holds itself togethvathin itself (the
geometric), on the one hand, and that which is edarf from itself
from within itself (the arithmetic), on the otheaf.(GA19:118), can and
must be interpreted as modes of being. Moreovereashall see (cR.9
Time and movement in Aristotle’s thinkinghe phenomenon of
movement in time will demand consideration div@fold presencingn
whose light the Heisenberg indeterminacy principleceives a
phenomenological interpretation prior to its mathé&oal cast (cf.7.1
The Heisenberg indeterminacy principle reinterpd@te The
infinitesimal calculus, which enables an approxiora(a nearing) of the
continuous and the discrete, the geometric anautitiemetic, represents
a crucial historical event in the ontology of thathematical that opened
the vista of a mathesis universalis. We shall retior the question of
infinitesimals below (cf2.8 The calculative assault on movement and
time through infinitesimal calculiis

2.3. The crucially important analogy between logoand
number for the appropriation of beings:
arithmological knowledge

It is a surprising difference between numbers aaphtp, that each
number is autonomous, whereas all points are theesdhe analogy
between number and logos is also striking and hasengial
consequences for grasping the being of beings.hé greparatory
section of hisSophistésectures, Heidegger emphasizes the access to the
being of beings through the logos for the Greeksr Plato and
Aristotle, Heidegger maintains, a beingdis Aeyouevoy, i.e. beings as
they are said. At the same time, with the phenomericophistry, it is a
matter of beings in the first place being uncoveoedovered up and
distorted by the logos as speech, even though fistatle, the highest
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form of knowledge codia, is said to come about through the human
mind (temporarily) attainingovg, which, he says, igvev Adyov
(without logos). Whereas theéyog, as Aristotle discovered, is always a
AEYEW TL koTta, Twog, and thus iarticulatedby way of the apophantic
As or Qua as a saying-something-about-somethimg;, by contrast, is

a direct looking-at or intuition (Anschauung) oftimost general and
universal ideasgidn or sights, i.e. the categories, which cannot be
broken down any further and articulated indexipecig as saying
something about something.

If number and logos are both abstracted (‘drawn’) offom
aisthaetically given, sensuous beings, then in digsrete taking-apart,
decomposition or resolution of beings there is ¢$iameously a
distancing from beings which makes it possible dJemgs to be made
present by the logos (and by number) idifferentway from the way
they show themselves of themselves (aisthaeticalyith the logos,
another way of making beings present is given. etg@r writes, for
instance, in a striking formulationThis invasion of th&6yog, of the
logical dimension in this strict Greek sens@to this question
concerning thebv is motivated by the fact that tiée, the being of
beings itself, is interpreted primarily as preserased theAdyog is the
way in which | primarily make something presemymely that about
which | am speaking (Dieser Einbruch ded6yog, des Logischen in
diesem streng griechischen Simndiese Fragestellung nach dém ist
dadurch motiviert, daf’3 das, das Sein des Seienden selbst, primar als
Anwesenheit interpretiert ist und d&éyog die Art ist, in der ich mir
etwas namlich das, worlber ich sprecherimar vergegenwartige
GA19:225, italic emphases by Heidegger himself)

As we shall see?(7 Cartesian rules for an algebra of magnitudes in
general as foundation for the modern mathematicaersey, this
“invasion of the A6yog” that articulates beings discretely is
exponentiated when paired with the discreteneghaefip106¢ which
enables also ealculability of beings in their being with historically far-
reaching consequences of suithmological knowledgeThe pinnacle
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is reached when thigp16pu6¢ and theldyog fuse into abstract algebra in
the nineteenth century.

2.4. Prelogical access to beings in their being

Worte springen wie die Affen von Baum
zu Baum, aber in dem dunklen Bereich,
wo man wurzelt, entbehrt man ihrer
freundlichen Vermittlung.

(Robert MusilDer Mann ohne
Eigenschaftem Tl. 2 Kap. 40)

Words jump like monkeys from tree to
tree, but in the dark region, where one is
rooted, one has to do without their kind
mediation.

Here, the sense of being as presence and, morgubaty, as
presence-at-hand (Vorhandenheit) uncovered by Igg&te and the
mutual entanglement of logos and being are at wbhk. primary sense
of being according to Heideggespoia or what underlies, i.e. the
vrmokeluevoy, is what lies at hand for speaking about it in pinesent.
What is of interest here is that the early Heideggeeeking an access
to the phenomenon of truth without the logos. Witiaés he have in
mind? This mode of access is not simply Aristoteleavg, i.e. the
immediate intuiting of the categories, but the timadamental modes,
understanding  (Verstehen) and  attunedness  (Befhiddit,
Gestimmtheit) in which world opens up to Dasein. start with, this
search can be marked off against Gadamer’s:

Sein, das verstanden werden kann, ist Spradhas.hermeneutische Phanomen
wirft hier gleichsam seine eigene Universalitat alig Seinsverfassung des
Verstandenen zurtick, indem es dieselbe in einerwersellen Sinne als
Sprachebestimmt und seinen eigenen Bezug auf das Seaadeterpretation.

[...] Denn sprachlich und damit verstandlich iss ada@enschliche Weltverhaltnis
schlechthin und von Grund als.

! Hans-Georg Gadam&Yahrheit und Method&ubingen 4. Aufl. 1975 S. 450,
451.
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Being that can be understood is languadée hermeneutic phenomenon
throws, so to speak, its own universality back ah#® ontological constitution
of what is understood by determining this ontolagmonstitution in a universal
sense atanguageand by its own relation to beings as interpretatfo..] For,
the human relationship to the world is, quite singhd from its foundations,
linguistic and thus understandable.

Gadamer’s hermeneutic approach makes it manifasthils starting-
point is not as originary as Heidegger’s, for tla¢tdr is essentially
concerned with breaking the hegemony ofxbgog in philosophy after
two-and-a-half millennia precisely by situating thieginary disclosure
of the world prior to the articulate interpretatiarf the world in
language. Heidegger's “hermeneutic as” (SZ:158) prelinguistic.
Dasein has always already discovered the world iatedpreted it in
dealing with practical things “‘without losing a wt’ (‘ohne dabei ein
Wort zu verlieren’, SZ:157). When the world comes language,
articulating itself in the.6yog of the proposition, beings are shown up in
saying something about something. This is the pmemon of
“something as something™ (‘etwas als etwas’, $FO) or the
“apophantic as(apophantisches Al$SZ:158) which itself is derivative
of the more originary “hermeneutic as”. In uncowmgria prelinguistic
access to the world in its truth, Heidegger folla¥vs guiding thread of
the sense of being as presence and comes uporasirtige originary
transcendence to the world. Now, instead of presexscthe temporal
sense of what lies to hamor speaking about it, the phenomenon of time
itself in its multidimensionality (enabling also a simultaneous preisgn
and absencing) comes into the intense focus okitign It is thus not a
matter of Heidegger’'s having set his gaze on somgtresembling a
“Ding an sich” (Kant), i.e. something which he peoly cannot speak
about, which he cannot grasp and conceive, but lwlne names
nevertheless, nor is it the immediate, intuitiveetic sight of the most
universal ideas, but rather it is a matter of ale#opening which lies
prior to speaking-about, as demonstrated in thepamnt analysis in
Being and Time

Equipment (practical thingsgpdyuata) in its being-(good)-for...
(Um-zu) is discovered, understood and interpretedsi being prior to
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any grasping in language by Dasein, and Daseikingacare of daily
life using practical things is interpreted ultimgtén its temporality as
the everyday sense of Dasein.Baing and TimeHeidegger takes great
pains with a “demonstration of the derived natufethe statement”
(Nachweis der Abkinftigkeit der Aussage, SZ:16@), of theroyog, in
order to “make it clear that the ‘logic’ of thHedyog is rooted in the
existential analytic of Dasein” (deutlich zu machdal? die ‘Logik’ des
AOYog in der existenzialen Analytik des Daseins verwiirig, ibid.).
He wants to retract the\byog as the sole guiding thread for access to
beings proper and for the determination of the dpeiihbeings proper” as
it “functioned in the decisive beginnings of anciemtology” (in den
entscheidenden Anfangen der antiken OntologieAdeog als einziger
Leitfaden flr den Zugang zum eigentlich Seiender] fungierte,
SZ:154). A corollary of this is the future histalcpossibility that
calculable, discrete number as the hegemonic “ggithiread for access
to beings proper” in the mathematico-scientific agmuld also be
retracted. The ‘one-dimensional’ sense of beingtasding presence or
“standing presence-at-hand” (standige Vorhandenh&EZ:96) is
unfolded into the full three-dimensionality of teanglity.

2.5. The essentially ‘illogical’ nature of time

Next to the phenomenon of being, time is perhapsniost abused
phenomenon in the whole of Western philosophy asdftermath. In
modern theoretical discourse, time is taken fontga as the washing-
line on which events are hung to generate an eaay narrative.
Onto-genetic, logical-historical theories are atedpunquestionably as
cogent and rule the day, even for sophisticatedemodnderstanding. In
mathematical physics, the presupposed washingdineme becomes
the imagined straight line of the real continuundispensable for
physical equations of motion. Nevertheless, itilk@ossible to raise the
guestion concerning time.

Time, being-in-time enables an access to beingjtileolds it open,
without the logos, or prior to the logos. After Hegger's momentous
incursion into Western metaphysics, the temporaditynuman being
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(Dasein) can no longer be clarified by followingetguiding thread of
the logos, but rather, the logos and its hegemsrgnéology can only be
clarified by starting from the multidimensionalntporal meaning of
being and Dasein’s temporality. Time, however, wther linearly
continuous nor logically discrete; it therefore manbe dissolved and
grasped digitally, because it does not lie befaeasi something present
from the start. It does not lie before us likereokeipuevov to be spoken
about; it is not a somethingi( obcia) lying before us to be spoken of,
for a something lying present at hand is only pmeserhich would
reduce time proper to the instantaneous nmoww)(which, tellingly, has
the ambiguous ontological characteristics of batréte presence-at-
hand or standing presence, and fleeting contiruityon-being. Time is
and, simultaneously, is not. “From the hegemonytho$ concept of
being it becomes clear why Aristotle interpretsdiitself starting from
the present, the ‘now’.” (Aus der Herrschaft dieSssnsbegriffs wird
deutlich, warum Aristoteles die Zeit selbst aus @Ggenwart, dem
‘Jetzt’, auslegt. GA19:633) Does this mean thatdéeomposing taking-
apart Pwaipecic) of physical beings, including practical things,
performed by the logos and mathematics dependstesieon the state
of beings as things lying before us as present?, Meeed. Whereas
Dasein has to be interpreted in the full tempdnet¢-dimensionality of
its existence as a cast and casting already-beitig-w(entwerfend-
geworfenes Schon-sein-bei...) that understandsrdacprets the world
in attunement with it, in order to adequately captine phenomenon as
it shows itself of itself, what is already lyingady before us to be
spoken about can be clarified, starting from thidlyf unfolded
interpretation of Dasein, as present merely in avdgve mode of
temporality. As we shall see (&@.9 Time and movement in Aristotle’s
thinking), the phenomenon of time itself cannot be intagatevithin the
metaphysical framework which has only been ablegtasp time
ontologically on the tacit assumption that it coudé captured as
standing presence.

The hegemony of the meaning of being as presenrbarat fLola as
Vorhandenheit or standing presence) tacitly assuaretl established
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already in ancient Greek ontology carries over ¢ov lthe A6yog as
proposition itself is understood, namely, as somegtipresent-at-hand
that can be taken apart into its components, Yragstical) sequence of
words and in particular the sequence of subjectpardicate joined by
the so-called copula, “is”. A simple proposition the form, S is P, is
then taken as the starting-point for all philosgphireflection on the
AOyog, starting with Plato and Aristotle themselves. Tgreposition,
however, is rooted more originally in the “phenomemf ‘something as
something™ (Phanomen des ‘etwas als etwas’, S2:1&&ording to
which something — a hammer, for example — is urtdexs and
interpreted wordlessly as being something, nanfdyo heavy” (‘zu
schwer’, SZ:157) for the job at hand. Whereas Atlstat least still saw
the paradoxical simultaneous putting-together akihg-apart, i.e. the
cVvBecig anddwaipeoic, characteristic of everjoyog as proposition,
later philosophy formalized this to a relation in “aystem of
attributions” which “becomes the object of a ‘caéting’, but not the
topic of an ontological interpretation” (in ein $§ von ‘Zuordnungen’
aufgeldst, es wird zum Gegenstand eines ‘Rechnah&r nicht zum
Thema ontologischer Interpretation, SZ:159). Frameht is not far to
interpreting the merely formal copula as an eqs@s in an equation or
as the subset sign in a Boolean algebra of sets pitposition, S is P,
hence becomes interpreted as the statement, Sakement of the set of
all things having the attribute P’. Such sets amartinterrelations can
be calculated in a formal algebra that presupptissisthe S, P and sets
of suchlike are all things present-at-hand openswch calculative
manipulation. Finally, in particular, the elemerdf the Aoyog thus
decomposed and formalized are all representalddenary code that can
be organized into a calculus. The incompletenessrédms of Godel
within mathematical logic point to an excess of tiueh or otherwise of
what can be said (predicated) that always remaiiside what can be
grasped calculably by th&oyog, thus vitiating the dream of total
machine calculability within mathematics (througleursive functions).
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2.6. Bridging the gulf between the discrete and the
continuous

From the logical side, the side of théyoc, there is no difficulty in
representing any statement in numbers, and, incpkat, in numbers to
the base 2, i.e. binary code, since both numipet6(16¢) andAdyog are
discrete. But how was it possible to gain a mathmalahold on real,
physical beings? For this, the geometric (basegants, lines, planes
and solids) and the arithmetic (based on countiagiisg with the unit)
had to be brought together. As Jacob Klein's thghostudy show§,
this process of historical transformation passesuth the key figures
Diophantos, Vieta, Simon Stevin, Wallis and DeszsarfThe difficulty
obstructing this convergence resides in the cirtcante that the Greeks
thought thedp1Budg as countable, starting with the unit oovdc. As
unit, the unit is indivisible, discrete, so the tb&reek mathematics
could do was to form proportions of natural, congthumbers, that is,
positive fractions, broken integers or so-calletioreal numbers. From
the geometric side, however, the Greeks were athatesomehow there
were some numbers missing from the countable integed fractions,
namely, those numbers ‘in between’ the fractionat tbould not be
brought into the form of a fraction, i.e. a ratibteo whole numbers.
They were therefore called irrational numbers orrdsu or
incommensurable because they could in no way bsunea by the unit
for counting, theuovdc, by way of creating a ratioAdyog). The
simplest irrational number arises already in comsid) the diagonal of
the unit square, whose length is the square rotwof These irrational
numbers are the magnitudes arising from geomegierds which, in
turn, are obtained by abstracting the contour woesli of continuous,
physical entities. Geometric figures clearly (i.éor the visual
imagination) hold themselves together; they ardicaoous. How are all
the points on the fundamental geometric figurea lie or a plane to be
captured numerically if number is conceived as &medntally
countable? This countability, in turn, derives doggcally from the

Jacob Kleinop. cit
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implicit Greek preconception of being as presertdeaad: a definite
number arises from actually counting the thingsdypresent at hand.
For Greek thinking, that which lies present at henthevroxeipuevov,

and suchvrmokelpevor in a multitude are countable. As we have seen
above, Aristotle thinks the phenomenon of continuintologically
starting from discrete beings which can touch,ibed up in succession,
hang together and, finally, hang tightly together.

The counting unit is indivisible, whereas the ulmie is infinitely
divisible. Not all the possible magnitudes contdime the unit line can
be captured by countable, i.e. rational number® iitional numbers
have to be complemented by the irrational numbeegtain the entirety
of a continuous line with all the possible magnésdit contains.
Although rational numbers can be made to approxaneaich other as
closely as one likes, between any two rational renslwvhatever there is
an irrational number, i.e. a magnitude that carmmtexpressed as a
fraction of two integers. How are the countabléioral numbers to be
completed to get the real numbers? Real numban epgaropriate term
because only by means of these real numbersitdahe magnitudes of
sensually perceptible, real, physical bodies bégasd a number. The
task is how physicales can be captured mathematically by number, and
not merely by geometry. Only number opens the pdggi of
calculation, whereas geometry has to rely on iniiproofs for which
the geometrical objects have to be imagined serstycuan immediate
intuition. To be continuous, and thus to captailephysical magnitudes
of any kind, number has to become real, uncountadhfeountability
implies that, since the rational numbers are cdiefdetween any two
rational proportions of integers, no matter how imel the difference
between them, there are always non-rational numhess rational
numbers can come infinitely close to one anothéhaut ever gaining
continuity, i.e. there is always a gap between thieat is not rational
(i.e. irrational), and in this sense they do natdhéightly together like
the geometric line. Richard Dedekind’s small butceal step was to fill
in the gaps between the rational numbers by coimgeithe real numbers
as the limits of infinite, but countable sequenakesational numbers.
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2.7. Cartesian rules for an algebra of magnitudesi
general as foundation for the modern mathematical
sciences

...wenn Licht, Warme, Kraft, Genulf3,
Bequemlichkeit Urtrdume der
Menschheit sind, -- dann ist die heutige
Forschung nicht nur Wissenschatft,
sondern ein Zauber, eine Zeremonie von
hoéchster Herzens- und Hirnkraft, vor der
Gott eine Falte seines Mantels nach der
anderen 06ffnet, eine Religion, deren
Dogmatik von der harten, mutigen,
beweglichen, messerkihlen und -
scharfen Denklehre der Mathematik
durchdrungen und getragen wird.
(Robert MusilDer Mann ohne
Eigenschaftem Tl. 1, Kap. 11)

...if light, warmth, power, enjoyment,
comfort are primal dreams of humanity,
then today’s research is not just science,
but a magic, a ceremony of the highest
power of heart and brain before which
God opens His mantle one fold after the
other, a religion whose dogma is
permeated and borne by the hard,
courageous, agile, scalpel-cool and
knife-sharp doctrine of thought of
mathematics.

So the problem becomes, how can there be a maticaimzlculus of
uncountable, real numbers, and what is the ontcéddpre-)conception
or (pre-)casting of number on which such a calcuogld be soundly
based? That is the problem of the ontological tetg®f mathematics
as algebra in the modern age. Number has to becoagmitude pure
and simple, which is uncountable, but neverthelesdculable.
Magnitude is the quantity pertaining to any extensivhatsoever of a
real, sensuously perceptible being from which seasudata, and
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therefore quantifiable data, can be received. Sxtdnsion need not be
only spatial extension such as the three Euclididaensions of length,
width and depth, but can be any one of the countidisnensions
whatsoever of a perceptibles such as colour or “weight” (gravitas,
XIV.16). Thus, Descartes writes in the twelfth a6 iRegula€ “For
example, you may suppose whatever you like abdoucobut you will
not deny that it is extended and consequently igase” (Verbi gratia,
colorem supponas esse quidquid vis, tamen eund&nsxn esse non
negabis, et per consequens figuratum, XII.6). Airfggis geometric, and
a geometric figure of whatever kind has magnitudése Cartesian
ontological casting of beings a®s extensais essential for their
reduction to figure and thus, since figure is geasps a simple manifold
of magnitudes, to mathematically calculable magiatu

Descartes goes on to show in Rule XII.6 that tmeegision of colour
(of any kind of physical beings), for instance, tenrepresented simply
by different figures which amount to different syoidbrepresenting the
various colours. And he notes, “The same can lmbedfaall things since
it is certain that the infinite multitude of figuwgesuffices to express all
the differences of sensible things” (Idemque deibomdici potest, cum
figurarum infinitum multitudinem omnibus rerum s@mnkum
differentiis exprimendis sufficere sit certum, Xli. When the intellect
IS examining something “that can refer to bodidss idea must be
formed in the imagination as distinctly as possilbiéebring this about
comfortably, the thing itself which represents tldisa must be exhibited
to the external senses” (quod referri possit aghu®rejus idea, quam
poterit distinctissume, in imaginatione est formmndad quod
commodius praestandum, res ispa, quam haec ideaesgmtabit,
sensibus externis est exhibenda, Xll.11). But & titellect is to think
through and deduce (deducat, XlI1.11) from a pltyalieverything not
requiring attention at present is to be thrown olithe ideas of the
things” (rejiciendum est ex rerum ideis quidquidgsentem attentionem
non requiret, Xll.11). Therefore, “then the thintemselves are not to

R. DescartesRegulae ad Directionem IngeniPhilosophische Schriften
Meiner, Hamburg 1996.
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be laid before the external senses, but ratherainerbbreviating

figures” (non tunc res ipsae sensibus externistepomponendae, sed
potius compendiosae quaedam illarum figurae, X)l.1These

“abbreviating figures” are then elaborated in R¥MI as “the briefest

of signs” (brevissimas notas) which enable thelleteto think through

things without being distracted by concrete detals the dimensions

of beings thus become insofar representable inrafadd of quantities

represented by symbafS.

No matter whether the aid of the imagination isurezf to represent a
state of affairs to the intellect, or whether ticsn be done through
concise symbols, if the state of affairs is not@anand immediately
apparent to intuition, it can only be clarified, @sscartes prescribes in
Rule XIV, by comparing it with a known state of aff. Such
comparison consists in establishing that “whabisght is in this or that
respect similar or identical or equal with someegit (Quaesitum esse
secundum hoc aut illud simile, vel idem, vel aequalidam dato,
XIV.2). Equality, however, immediately becomes tktandard of
comparison between the unknown and the known. Whibe
comparisons of equals are not “simple and opemgbces et apertas,
XIV.3), but are concealed in “some sort of relatoor proportions”
(quasdam habitudines sive proportiones, XIV.3),tdsk of the human
intellect lies in “reducing these proportions inckua way that the
equality between what is sought and something knbagomes clearly

10 This is, of course, a questionable strategy, aslmarearnt already from

Hegel: “Due to their simplicity, the simple firsiglires and numbers are
suitable for use without misunderstanding as symtait they always remain
a heterogenous and paltry expression for thinking.For richer concepts,
these means are completely insufficient since teirinsic composition and
the contingency of the linkage in general is inaddg to the nature of the
concept...” (Die einfachen ersten Figuren und Zahdggnen sich ihrer
Einfachheit wegen, ohne Mil3verstandnisse zu Symbalee jedoch immer
fur den Gedanken ein heterogener und kiummerlichesdAick sind,
angewendet zu werden. [...] Aber bei reicheren Begrwerden diese Mittel
vollig ungenltgend, da deren &aullerliche Zusammansgtzund die
Zufélligkeit der Verknupfung Uberhaupt der Natur sdeBegriffs
unangemessen isttnz. 118 259 Anm.).
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visible” (in proportionibus istis eo reducendis, aequalitas inter
guaesitum, et aliquid quod sit cognitum, clare aide, XIV.3).

The culmination is then to note that the kind oti@dy required
between the sought and the given, the unknown laa@dkmown, is an
equality of magnitudes: “It is to be noted finallyat nothing can be
reduced to this equality if it does not admit a enor less and that all
this is to be comprehended under the term ‘mageitad that [...] we
understand that from here on we are involved onth wagnitudes in
general” (Notandum est deinde, nihil ad istam abigi@m reduci posse,
nisi quod recipit majus et minus, atque illud onmpexr magnitudinis
vocabulum comprehendi, adeo ut [...] hic tantumndeps circa
maghnitudines in genere intelligamus nos versaN,.X). This holds true
no matter whether the intellect is assisted by ithagination or is
employed purely (intellectu puro utamur, XIV.5).éldim is to find a
relation of equality between something unknown sowhething known,
where both these somethings are nothing but “made# in general”.
The “relations and proportions” that at first coalcihe equality between
the unknown and the known must lequationsin “magnitudes in
general” that can be reformulated so as to finallgg forth the required
equality. But this is a description of the geneaglebraic procedure, no
matter whether an image is used to assist the guoeeor not.
Magnitudes in general are represented in the empgaby “brief signs”
or symbols, and the equations themselves can bépulated by the
pure intellect to reformulate them in such a waat tihne unknown, X, is
brought into equality with what is given and knowrhis amounts to
solving a set of equations for the unknown, x.

“From here on” we are dealing only with sets of a&ipns in
“magnitudes in general” which are to be solved Igelraic methods.
These magnitudes are the knowns and unknowns aogumrequations.
They are no longer pinned down as continuous geargiantities or
discrete arithmetic ones but are simfilg data andolutions to sets of
equations of such and such a typp@e data given by real beings are all
quantitative by virtue of casting the being of lgmrsolely as extension,
so that all the many qualitative dimensions of mdpeno matter what it
and they may be, are reduced to magnitudes thabeanserted into
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equations as knowns. What is unknown is then des®al by solving

the equations for x. The behaviour of real beingsstntherefore be
described in equations, and certain knowledge xetgained by solving
equations of certain kinds. Mathematics itself ¢hen become the
motor driving the quest for knowledge through tmeeistigation of kinds
of equations with the aim of being able to solventhalgebraically for
the unknown, x. Whether the magnitude in quest®meometrically

continuous or arithmetically discrete is no longaucial, because
magnitudes in general can be represented by syndrualsthese symbols
may be defined simply as the solution to a certamd of equation

within a certain kind of mathematical entity suchaafield, ring or group
defined solely by a set of logically consistentcamé whose validity
relies on immediate intuition. The steps beyondrthiral numbers to
the rational numbers and on to the real numberd neestop there. The
complex numbers, for instance, can be introducexblsi as the solution
to certain kinds of equation that do not have sohg among the real
numbers, but require the square root of minus dhe, imaginary

number i. And even these complex or imaginary nusigan still be

represented to the imagination as planes, whiamgbb/es are imagined
as extended. The quest for knowledge (starting ,wliit soon

proceeding beyond, classical mechanics in the alatacience of

physics) is then guided by applying the mathemhimntallect to finding

solutions to ever more complex systems of equationsabstract,

algebraic symbols standing for magnitudes in gdnerae future

historical trajectory of mathematics for the negtvfcenturies as an
abstract symbolic discipline is thus fore-castlgy €artesian ontological
rules, thus laying down the blue-print for the modage.

If the Greek beginnings of mathematics, in whichrénis an hiatus
between arithmetic and geometry, is papered over iCartesian
mathematics of magnitudes in general, culminatmglstract algebra, it
may be objected that the distinction between digitacreteness and
analogue continuity loses its importance and is@vee in the modern
age. Accordingly, so the objection goes, analoguraputing could, ‘in
principle’, serve just as well as digital computiiog the cybernetic cast
of the Cartesian modern age. In fact, for certgnacges of problems
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concerning especially the dynamics of physicalesystthat have to be
formulated using differential equations, analogoenputers have some
advantages over digital computers, since the coatis, physical
movements of voltages or fluids can be contrivedhtave continuously
andanalogousiyto a given dynamical system. This is correct. Hoave
the antinomies between discrete number and coniswmoagnitude in
mathematics remain (cf. Feferman 1997, Weyl 1218,1 Excursus 1|
On the antinomy between countable discretenessttandontinuum in
twentieth-century mathematical foundations (Solonfk@ierman and
Hermann Wey))which makes itself felt practically in the conteility |
between the two domains. Calculations also havee&m by human
beings or by digital computers, e.g. as inputs espkecially as outputs,
and such reading in or out demands a conversi@ominuous physical
magnitudes (such as lengths, voltages, currentgressures) into
definite numbers (with an accuracy specified byumber of discrete
decimal/binary places) which, as definite, are ssagly finite, rational,
that is, digital. At the interface, the error inetldetermination of
significant figures by reading off analogue compsites considerably
greater than for digitally computed measuremenikewise, although
the results of an analogue calculation may be dtorere or less stably,
say, as a voltage in a capacitor, or as a phykdogkh, this is of no use
for the arithmological human or digital interfac@iash demands definite
numbers either as a result or for further digitdtualation.

The principal deficiency of analogue computers, éeosv, is that they
cannot be (logically) programmed, but must be (piaHy) constructed.
A program is a pre-script, that is, it is logicapecifically, arithmo-
logical (cf. 2.3 The crucially important analogy between logowd
number for the appropriation of beings: arithmologli knowledge A
logical understanding of a segment of the worldpi®-grammed
‘literally’, broken down into bits, into a digitahachine for it to carry
out the pre-scripted algorithmic calculations. Widm analogue
computer, by contrast, the computer itself hasetduilt physically i.e.
its circuits set up, for apecificcalculation task. There is no universal
analogue computer whereas, by virtue of logicabpommability, there
is a universal digital (Turing) machine which is fifed with the digital
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program for the task at hand. A logical understagds programmed
and outsourced to a digital machine in which it barset into motion to
calculate and control movements/changes automigticaDigital
calculation, and hence digital beings, ‘live’ offet intimate affinity
between theldyog and theapiBudg for human understanding. The
human mind must define, delimit, articulate to wstEnd, so that
continuous physical magnitudes, as employed inogu@ computing,
have to maintain a convertibility with digital nuet Hence it is
incoherent to speak of continuous magnitude begresentable as
‘numerical code’, for coding per se implies digglite logification. It is
therefore also no historical accident that digt@nputers have won out
over analogue computers, and that todaybrid analogue-digital
computers are employed for certaipecificproblems, especially where
differential equations of motion arise. An analogaemputer is
incorporated into a universally programmable digitmputer to
perform a specific task for which an analogue cammpy@a suite of
electronic circuits that behayaysicallyin analogyto a given dynamic
system) is particularly suited.

2.8. The calculative assault on movement and time
through infinitesimal calculus

To launch the calculative assault on movement and, ttime itself
must be conceived as a magnitude that can enterequations as a
variable. This was first achieved through Cartesiaalytic geometry. In
the classic case of the movement of physical bodiesvement is
reduced to movement with respect to place, i.éo¢omotion, within a
three-dimensional Euclidean space specified by toeordinates
(X, Y, z). Time is added as a fourth dimension, thaable t, which is
represented to the imagination geometrically atraght line. A four-
dimensional space of space-time arises in which eaeordinate point
is an “event” called the “here-now®. Time is thus thought in the
interstellar cold of this natural-scientific ontgkpas a manifold ofiow-
points or instants i.e. as presence; both future time and past @imnee

1 Cf. the article on “space-time” iBncyclopaedia Britannic&hicago 2008.
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only now-points greater than or less than a giveow-point,
respectively. Time is measured empirically by gatitethe countable
data now-points of some very regularly periodic$bal process (just as
Aristotle’s Physicslaid down: “Not only do we measure movement
through time, but also time through movement beeausy mutually
determine each other.” (O uévov d¢ v xwwnow 7w YpoVW
LLETPOVUEY, AAAC KOl T KIWECEL TOV Ypobov, did 1O opilecOban
v dAAANAwY. Phys A 12;220b15)). Equations of motion in (x, Y, z, t)
arise according to physical laws of motion whodatsmn can be sought,
depending on which variables are known givens anmidwunknown.

When the mathematically formulable Newtonian lawsclassical
physics are modified to take into account thateherno absolute time
variable, t, but rather that there are differencedime between two
inertial frames of reference (the ‘proper time’ lwihe symbol taur)
which are determined mathematically by the Loreménsformations
involving the speed of light, c, the movement oflies (particles) in
such a (Minkowski) space-time is still formulable four-dimensional
equations in which the resemblance to the clasdiealtonian laws of
motion is still clearly recognizabfé. Calculation with both classical
Newtonian and relativistic equations of motion negsl the use of
infinitesimal calculus because the velocity of a body is thevdgve,
and its acceleration is the second-order derivadtiva space 3-vector
(with respect to time, t) or a 4-vector (with respeo the time-
difference,t), respectively. Rates of change of continuous erattical
variables of whatever kind necessitate a calculith wfinitesimal
maghnitudes to gain a calculative hold on the phesrmn of movement
(strictly: locomotion, i.e. only one kind of movenig through real,
continuous variables such as space and time coaised.

Space-time — no matter whether Newtonian-Galilddmkowski-
relativistic or Riemann-relativistic (including gtigational mass points)
— is the context for the motions or, more precisébcomotions of
physical bodies which may be celestial bodies,uidiclg stars, planets,

12 Cf. the article by Gary William Gibbons “relativist mechanics” in

Encyclopaedia Britannica Ultimate Reference SGikecago 2008.
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galaxies, black holes, supernovae, pulsars, etdieb moving on Earth
such as cannon balls, ballistic missiles, ships,, &r those peculiar
invisible particles of quantum physics whose mati@ne governed by
complex differential equations. As DescartBsilesalready prescribed,
however, extension is not restricted to spatial esisions, but covers
anything admitting of “more or less”, including &ncolour, weight,
stress, pressure, reproductive potency (biologynot®nal tension
(psychology), propensity to consume (economics), irdthitum. It
depends solely on scientific ingenuity whether amgnomenon at all
can be reduced, or led back, to the movement ofagnitude. Such
guantification demands a mathematics to calculateh smovement
through the appropriate equations. It makes nceffce whether the
maghnitudes are exact or inexact, or the equatiovdved can be solved
uniquely, approximately or only within certain rasgof probability.
Mathematical statistics as a calculus of probabilitstributions is the
way, in the modern mathematical age, of makingehmsenomena that
do not move with necessity, but only with regularifAristotle’s
category okmt 1o oA ¥), calculable nevertheless.

Because of the universal applicability of quanti&atmathematical
methods to all regions of phenomena, it was crdoiaimathematics to
put the infinitesimal calculus on a firm foundatiorhis was begun by
Augustin Cauchy in the nineteenth century and ffgnatcomplished by
Karl Weierstrass with the rigorous, epsilon-del&fimition of limit,
which obviated having to introduce infinitesimals aathematical
magnitudes smaller than any real number. Any nunderthe real
continuum can then be defined as the limit of antable, infinite
sequence of rational numbers. Continuity and dfféation (and its
inverse operation: integration) could then be mgsty formulated
within the real numbers, perhaps with the aid efithaginary number i,
and the historically momentous nineteenth centurggmam of the
arithmetization of geometry, or the convergencehef discrete and the
continuous, consummated.

All mathematico-scientific treatment of movementwafatever kind
requires at least a quantifiable concept of timaictv may be conceived,
or rather: imagined, as a simple, continuous, dmeariable of now-
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points usually taken to be non-reversible, butmeatessarily s6© Why
time should be non-reversible remains undecidalvie ai purely
mathematical conception of time. No matter whetherr absolute or
relativistic time is assumed, this time is regardesl scientifically
‘Objective’, as opposed to the so-called ‘subjegtiviime of
psychological, cultural, historical, poetic, etgperience. But objective
time is the conception of time employed by a carkand of thinking in
order to make movement of all kinds calculable andmany cases,
predictable. That is, the concept of objective timesuch only for a
subject, viz. human being, underlying this kind aaficulative will to
power over movement. The ontological casting of phenomenon of
time quantitatively as amenable to mathematicalcutation is a
determinate historical conception of time that duiees, i.e. truncates,
also the possibilities of the human experiencamétand hence also of
the human experience of movement.

2.8.1 Excursus 1: On the antinomy between countable
discreteness and the continuum in twentieth-century
mathematical foundations (Solomon Feferman and
Hermann Weyl)

The antinomy between the discrete and the contintetorns at the
beginning of the twentieth century with the crigisthe foundations of
mathematics involving questions concerning howdbetinuum of real
numbers necessary for mathematical analysis cadeleed logically
from primitive elements, plus, perhaps, the arithcaé basis of the
natural numbers taken as given: “... it is when soene to the real
numbers that we get into serious problems aboutotieal foundations
of mathematics..”* The foundations of mathematics become logically

13 Ibid.

14 Solomon Feferman ‘The Significance of Hermann Weflas Kontinuurh
second of three lectures for the confereReeof Theory: Historical and
Philosophical Significancéneld at the University of Roskilde in Denmark,
31 October - 01 November 1997, http://math.stanéahd/~feferman/-
papers.html accessed July 2009. All further quaoratiin this excursus are
also from this paper.
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problematic at the beginning of the twentieth centumost strikingly
demonstrated by Russell’s paradox, related to tleeeat Greek liar's
paradox, which Russell communicated to Gottlob Enegh depressing
effects on the latter logician.

As Feferman clearly and succinctly lays out in hi#97 lecture,
Hermann Weyl did not accept Russell's attemptedluéi®n and put
forward his own attempt in his 1918 bodkas Kontinuum The
antinomies unearthed in mathematical logic conteerdimits of what is
predicable, sayable at all with mathematical exestrof a mathematical
entity. Russell’s antinomy shows that it is not gibke to take any
predicate at all (Russell spoke of “properties”)d atinen posit the
underlying (‘subject’) set of mathematical entiti¢e which that
predicate/property applies. The property was than $0 be “non-
predicative” for it had no “extension” in an adnilde set conceived as a
collection of mathematical entities (and in thisis® ares extensa In
other words, the saying was unsayable, the propgsestlicate
impredicable, for it referred to a logically inadmsible mathematical
entity. What is sayable has to refer to (matheraBtientities whose
existence is established by an appropriate dedmitr proof invoking
only already existing mathematical entities. A neatlatical predicate is
said of a mathematical subject which cannot be Ilsingosited by
positing the set of all entities satisfying the dicate (the so-called
Axiom of Separation), but whose existence has tedmeired in terms of
a construction from entities whose own existencadrsady assured.

Russell hence proposed a stepwise procedure gtavith the
simplest entities of type 0 and then proceedinguocessively define
higher types in terms of sets of elements of theesar a lower type.
One could not presume the existence of a totadiglf as the set of all
sets) containing the entity-subject to be defingdalpredicate/property
(such as the set of all sets which are not memiifetisemselves). That
way lies patent nonsense. Russell therefore bpiltnathematics on the
basis of a so-called Ramified Theory of Types (R1igt respects the
stepwise, countable procedure in building up autbalty predicable
mathematical entities, i.e. entities that can bl sdefined without
saying demonstrable nonsense. Because of coutyabihich is a
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natural feature of anything sayable, predicablejciwhin turn, can
always be broken down into bits) it is straightfard to logically define
the natural numbers simply as equivalence classequonumerosity of
finite sets. From the natural numbers, one can ghieneed to logically
define the integers and the rationals, both of Wiaie also countable.

How then to define real numbers, which exceed amtef countable
definition in terms of natural or even rational rhems? They can be
defined either as an infinite, countable, convetgseries of rational
numbers (Cauchy series) or as Dedekind sectionshvaan be regarded
as infinite, countable, upper-bounded sets of malimumbers (namely,
such a set which does not have a maximum eleméthge rationals are
cut, or bisected, in this way, the cut is precisalyan irrational real
number. A single real, or a finite set of realsewen a countably infinite
set of reals (such as a real sequence) can stdbbeeived, i.e. built up
logically, on the basis of countable sets of raalonumbers, and so
remain within the bounds of countability and thuf sayability,
predicability.

But, as Feferman outlines, when one comes to th& lgpper bound
axiom for the reals, which is indispensable forssleal mathematical
analysis, reference has to be made to the totalf sgt the upper bounds
for a bounded set of reals, which is uncountableé exceeds all the
levels through which definitions of the reals hdseen built up. From
the uncountable set of all real upper bounds, & @@ has to be picked,
and this proves to be impredicable, unsayablegidkd. Uncountability
thus proves itself to be the limit for the sayablea mathematical
domain based only on basic logic and the naturatbmss. The reals
themselves can just barely be reached through ablentsets of
rationals, but that is also the boundary of logreaionality, i.e. of what
can be said mathematically. Feferman conclude$nd[aince that [the
least upper bound axiom] seems to be a basic esseninciple of
analysis, RTT proves to be unworkable mathemayitall

He then goes on to discuss Weyl's proposed axies)athich makes
do with being able to say anything about naturambers and
(countable) sets of natural numbers, but not ahllbet(uncountable)
totality of sets of sets of natural numbers. (Nttat this is not the
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problem of Gdodel incompleteness, for this lattenagns not what is
sayable, predicable as a set but whether what e€aaildtruly within an
axiomatically generated, consistent system richughato generate the
natural numbers is alsprovable within that system. Nevertheless,
countability plays an essential role in Go6del's giso because
statements/predicates within a theory have to bmatea.) Weyl arrives
at the same impasse that Russell arrives at wahehst upper bound
axiom but, instead of attempting to form a leasparpbound of a
bounded, uncountably infiniteet of reals, he forms only the upper
bound for a bounded, countably infinisequenceof reals. This is
admissible because it remains within the pale afintability, and
therefore of sayability and logicality.

With this weaker, but logically admissible, leagipar bound axiom,
mathematical analysis happily can still be dond,dnly up to a point
because, as Feferman puts it, a “continuous fumctio (say on an
interval) is determined by its values at rationahters”. Hence, one
can fill in the gaps in continuity of a real furastifrom the rationals and
therefore one does not have to assume the existéribe uncountable
set of reals making up a real interval. The intemway just as well
remain rational, countable, sayable, and the urtedm real continuum
as a totality is not derivable within the Weyliarianatics. Since
continuous real functions can be brought within plage of logicality,
differentiation and integration also pose no protdend “all reasonable
19th century analysis can be reconstructed, orveddped, on the basis
of Weyl's system”.

But it is not possible to logically build up disdoruous real functions
in this way, so the sophisticated functional analysequired for
twentieth century mathematical physics falls by theayside.
Presumably, the perplexing quantum indeterminaacktupon early in
the century hangs together with the strange illalgic of the
uncountable continuum and also with the supposedtiraoty of
movement and time. Is the phenomenon of time ajrda&lond the
reach of what can be said logically? Is time itskdicontinuous? Is time
outside the domain of the mathematical and exasgelher? These are
not merely rhetorical questions, but go to the hehathis study and of
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still unresolved antinomies in both mathematicalidoand quantum
physics. (See also Ch. 7 Excursus 2 and 3.)

To sum up and also to anticipate later chaptern irrational, real
number can be regarded as an infinite, countaldeesee of rational
numbers approaching a non-rational limit. Thus, iaational, real
number can only bapproachedoy an infinite counting process that gets
as close as you like to it without ever reachinig tmit. This implies
that an irrational real number can only be conakias acounting
movementtoward that can never be made present as a lpgical
computable ratio of natural counting numbers. Aational real number
is forever absent from the infinite series of maéits approaching it in a
counting movement. The irrationality of an irra@meal number could
therefore be said to consist in ibeing never present, but forever
arriving, forever heralded by the endless row otigaal numbers
announcing its arrivalThe irrationals fulfil the illogical condition dhe
Aristotelean ontology of movement in general asvafdld of presence
and absence (c2.5 The essentially ‘illogical’ nature of timend 2.9
Time and movement in Aristotle’s thinKingGhey are illogical because
they can never be brought to a standing presencéhdéyrationals.
Otherwise they can only be symbolized by algebsgimbols (cf.2.7
Cartesian rules for an algebra of magnitudes ineyah as foundation
for the modern mathematical sciencesymbolizing numbers that are
forever absent and beyond the grasp of a callijgdsence by the logos
in a definite rational number amenable to arithmedlculation.

Moreover, this movement of counting infinitely thigh a rational
sequence toward an irrational limit takes placénwithe continuum of
real numbers, so that each step from one rationalber to the next
must pass through an infinity of irrational reahthers. The movement
of rational counting itself requires the mediumtbé real continuum,
which is largely irrational. The continuum of reaumbers can be
imagined geometrically as an endless continuowes linis geometrical
figure that contours real, physical bodies, sorthme ‘real’ for the real

15 See myDigital Being, the Real Continuum, the Rational a&hd Irrational

2010 available at http://www.arte-fact.org/untgtigticntm.htmi
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numbers is well-chosen. On the other hand, howewrly rational
numbers can actually be calculated to obtain andefiarithmetic
number that is a kind of logos as the result adlawdatingloyicuoc.

What can we infer from this antinomy between thal,r@rational
continuum and countable rational discreteness Herlkteing of digital
beings (cf. Chapter 3)? A digital being is, in tlest place, a finite
sequence of binary code, consisting perhaps abihdland billions of
bits, that is interpreted and calculated by thereyppate hardware in
sequences of nested algorithms to bring about eséan effect. As
binary code, i.e. a string of zeroes and onesgaatlibeing is nothing
other than a finite rational number, whereas evemgle irrational real
number is a countably infinite string of Bitsand therefore never can be
inscribed logically-digitally. And yet, this binargode, interpreted as
commands to be processed by a digital processimgdforth change
and movement in the real world of real, physicahge. A digital being
can only represent the real world in terms of binbkits, which are
logical, rational, computable numbers that alwaysisimmiss the
irrational continuum of the real.

For example, a computer-controlled robot on a pectda line can
bring the robot’s arm into a precisely precalcuap®msition, which is
always a rational number or an n-tuple thereof. Tbbot's arm,
however, will always be in a real, physical positiomo matter how
accurate the rational position calculated by thenmater is. There is
therefore always aimdeterminacyin the computer-calculated position, a
certainquiveringbetween a rational position and an infinity o&tronal,
but real positions. An irrational, real positiomaaever be calculated by
a computer, but only approximated, only approachedever just
beyond a final, rational grasp. This signals émtological limit to the
calculability of physical reality for mathematicatience. It is not an
experimental result, but is obtained from simplef-evident-but-

16 If, following Cantor, Aleph is the symbol for theuntable infinity of the

natural numbers, the smallest infinite number, then infinity of the real
continuum of numbers is 2 to the exponent of Alapd the real continuum,
in binary representation, is the set of all coulytatfinite strings of bits.
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overlooked, phenomenological, ontological consitlens. \WWe must
concludephysical reality is irrational

What does this imply for the understanding of beaw) standing
presence? The standing presence of being is a talhgetermination
that goes hand in hand with the understandingnad ths composed of a
continuum of now-instants. According to the ontglogf standing
presence, a physical body assumes a definite positia definite instant
of time. In mathematical physics since the begigrohthe modern age,
the position and motion of physical bodies becomideutable, but only
by developing a mathematics of the continuum of reanbers that
allows also the calculation of velocity and accati@n as infinitesimal
differentiations of position with respect to thaltecontinuous variable,
t. An irrational, real instant of time or an ir@tial, real position,
however, can never by precisely calculated, buly @apgproached by
rational approximation. Insofar, a phenomenologicaérpretation of
the calculability of the real position of physidadies by means of the
infinitesimal calculus shows that there m® definite position of a
physical body at time, ut only ever anndeterminate quiveringf it
between d&ere-and-nowand an incalculable infinity of irration#here-
and-thens

Since, as we have seen #7 Cartesian rules for an algebra of
magnitudes in general as foundation for the moderathematical
sciences the mathematical access to being is generalizedallt
properties insofar as they are represented quaweita by magnitudes,
changes of all kinds in physical beings can be emed as movements
of a variable with respect to the one-dimensiomahl, continuous
variable, t, that is always essentially both ragicand irrational, standing
and quivering, present and absent. The state efabphysical being,
however, can only be calculated from real, raticteth as a countable
rational numberHence the state of any real physical being is ag\ay
indeterminate quivering around a rationally calchla state. Physical
reality, even on a banal macroscopic level, thamfalways exceeds
what can be logically, mathematically, rationaltiefinitely calculated.
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2.9. Time and movement in Aristotle’s thinking

If in the modern age, the phenomenon of movemesntkean reduced
to a differential ratio dm/dt, where m is the magde lifted off any
phenomenon at all, and t is the continuous variabasuring the
uniform passage of the time variable conceived esrginuum of now-
moments, for ancient Greek philosophy, all the s&enmthis conception,
l.e. movement, magnitude, continuum, time, werd stiestionable
phenomena with which it grapplét.This may allow us to come to a
more adequate understanding of movement and tinde,their

17 With his thesis that “being, qua being [sic], is][pure multiplicity” (Badiou

Being and Eventcontinuum, London 2007 p.xiii) and that therefore
axiomatic, set-theoretical mathematics could sease the ontological
foundation of a critical social theory, Alain Badias faced with the futile
task of showing how such a basis could generatenémlogy of movement.
He could have learned from Hegel: “One could ewverth&r conceive the
thought of aphilosophical mathematicsvhich knew from concepts that
which the wusual mathematical science derived fromesypposed
determinations according to the method of undedst@n However, since
mathematics is the science of finite determinatiohgnagnitude that are
valid and remain fixed in their finitude, are natpposed to change, it is
essentially a science of the understanding.” (Mannke noch weiter den
Gedanken einephilosophischen Mathematilassen, welche dasjenige aus
Begriffen erkennte, was die gewdhnliche mathemlad¢is@/issenschaft aus
vorausgesetzten Bestimmungen nach der Methode destavides ableitet.
Allein da die Mathematik einmal die Wissenschaftr dendlichen
GrolRenbestimmungen ist, welche in ihrer Endlichfestbleiben und gelten,
nicht Ubergehen sollen, so ist sie wesentlich eWWessenschaft des
Verstandes;.Enz. Il 8 259 Anm.) Mathematics, whose subject matter is
magnitude and number in their relations as singpgsentand statig cannot
properly conceive transition, becoming, movementatidmatics must
therefore conceive time simply as a real variablethat is no different
mathematically from the spatial dimensions x, y andiVhat time itselis is
left to the scientist’s intuitive imagination; & notconceptualizedbut rather
taken for granted as already more or less undafstomm the everyday,
vulgar conception of time as a line on which arefinipted sequence of
happenings is hung. Mathematized time is there@raon-concept and
returns to haunt mathematical physics.
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paradoxicality that defies an all too self-confijearrogantly narrow-
minded, ‘logical’ rationality. Aristotle’s Physics represents the
culmination and consummation of the Greek attenpthink through
the ontology of thedbboel dvta, whose being is characterized by their
beingxwotpeva (Phys A 2;185a13)? It starts in the first book A with

a critical review of his predecessors’ thinkingtba being of movement,
Kwnolg, including that of Parmenides with his mono-archic
determinatiorev 10 6v, “being is one”, which leads to a denial of the
possibility of movement altogether.

On pronouncing that “it must not remain hidden whtvement is”
(0l un Aowbdvew T1 Eott kivnoilg. Phys T' 1;200b13), Aristotle
proceeds to introduce the ontological concepts wWidtallow him to
overcome the shortcomings of his predecessors, Ipaatsove all, the
famous triadOvouie, Evépyelo andevtedéyela, a triad as hackneyed
as any other from ancient Greece in our snotty Uogtbphical times.
Although we are entirely familiar with the phenomanof movement,
Aristotle claims that it remains hidden to us. Tisishe classic situation
of philosophical thinking: it starts with what isoist familiar, and thus in
some sense known, in order then to show that we héwvays already
skipped over the simplest of questions and appeteednderstanding
with only apparently adequate notions that take phenomenon in
qguestion for granted.

In the following | will provide a condensed re-ruf Aristotle’s
stepwise unfolding of an ontological concept of mment.

Movement concerns all beings in the world, not josings in some
kind of ‘nature’. In the Greek understanding of nagi that which is

18 Cf. on this entire section M. Heidegg&rundbegriffe der aristotelischen

Philosophie Marburger Vorlesung SS 192@esamtausgabd&and 18, ed.
Mark Michalski 2002 § 26. Bewegung d@gteAéyela tov dvvduel dvtog
(Phys T" 1) et seq. English translatiorBasic Concepts of Aristotle's
Philosophy Indiana U.P. 2009, Second Part., Ch. 2 pp. 192-Z42 also
M. Heidegger ‘Zeit und Sein’ idur Sache des Denkehsemeyer, Tubingen
1196921976 SD:1-25 and Thrasybulos Georgiati&nnen und Erklingen:
Die Zeit als Logo¥/andenhoeck & Ruprecht, Géttingen 1985.
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presenis, and what is present most of all is #i€og, look or sight that
a being presents of itself. TE&o¢ is £v, one, i.e. a well-defined, single
look or Gestalt that can also be addressed byAthec through the
manifold of simple categories that defirgpiCew), predicate the being
in how it is present in its predicament. Movementhe phenomenon of
change |fetapoAn)), and that with respect to four categories: adpesn
change with respect to what it i86fe 11, obcia), how it is Tolov),
how much it is foc6v), and where it isiov, kato. TOmMov) associated
with the phenomena of becoming/decay, mutation,inggwaning and
locomotion, respectively.

Significantly, Aristotle does not consider anywhees a kind of
movement sui generis, the change that takes phmoagh theexchange
(LetaBoAn, &Aiayn) of one thing for another, as in exchange in the
market-place, which would have brought in the categf npog T,
relation, andanother kind of movememamely, thesocial movement of
interchange™® The ambiguity residing in that crucial Aristoteteerm,
uetaBoArr, which can mean both ‘change’ and ‘exchange’, had
fateful consequences for Western history. Replaoimg light bulb by a
new one is a banal example of movement as exchahgé can still be
thought as a composite movement composed of theements of the
old and the new light bulb. But the social exchamgeong human
beings in which goods exchange or in which muteabgnition takes
place can by no means be thought through merelycdyposing
individual movements, because the starting-poifthh® movement are
multiple and also interlinked in a mirroring prose@s captured, for
instance, in the process of recognition in HegBhginomenologie des
Geistg. ThepetapoAn of greetingeach otheion the street, for instance,
Is an interchange whose ontological structure risaaly more intricate
than the productivist movement obavayig being realized one-sidedly
through itssvepyera.

The peculiarity of the phenomenon of movement & thcannot be
pinned down to the present. Anything in movemens kawofold

19 Cf. on social interchange Eldred 2008/2011, espp@ir 5.
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(Suxdcg Phys T' 1;201a8’) presence: first of all it shows itself in the
look of its €180¢, but secondly, it also has a lacktépnoig) that points
to something absent which it could albg i.e. which could also be
brought into presence. For instance, a full moatha lack that it could
also be a new moon, or vice versa. In whas,itt is also in a certain
way, i.e. potentially or ‘absently’, what it mot, aun 6v. Or a piece of
timber presents itself in itgidoc as timber and also as lacking what it
could also be, namely, a table, for instance. Wioat/how much/where
something could be through the appropriate moverseris dOvoLg,
l.e. its potential, potency or power to be somajhatse, which is more
than a mere formal or so-called ‘logical’ posstililiThe thing itself has
an inherenttendency to become other than it is; it is not fygished.
Aristotle conceives the lack in the twofold pressnaf a being in

20 Cf. alsoMet 1009a32ff: “Namely, being [presencing] is saidairtwofold

way, so that in one way a being [a present] adpb@toming something out of
a non-being [a non-present], and a way it does aott the same can be
[presence] and not be [not presence] at the same tiut not according to
the same mode of being [presencing]; potentiaB$] hamely, the same can
admit being [presencing] at the same time as ifsosipe, but not in actual,
finished presence.”t§ yop Ov Agyetar diywg, dotT EoTv dv Tpdmov
EVdEYETOL YiyvecBol TL Ex ToL U1 dvtog, Ectl & Ov ob, kal dua T
oLTO €lvan Kol dv kol un dv, &AL ob kata TardTo [Ov] dvvduet [35]
UEY yap EVOEYETOL GO TOOTO E1vail Ta Evavtia, Evtedeyeia & ob.) If
(the meaning of) being is confined to presenceh@ present, then the
principle of non-contradictionMet I' 3;1005b30) holds water, but if (the
meaning of) being encompasses also the modes eheibg, as in the case of
potentiality, then a contradiction can ‘be’, namely a twofold presence-and-
absence. Potentiality is the presence of a futteegmce that is as yet absent
which, however, is also present in the presentgopinesentfas an absence.
Anything capable of change/movement must have thisfold presence.
Aristotle goes on immediately to admit also ano#tied of (ever-)presencing
that is compatible with Parmenides by “assuming alsother being of beings
[another mode of presencing of presents] as sprgngp thoroughly without
movement or decay or becomingmoAopBavely Kot AAANY Tvo oboioy
€lval TV dvtwv N obte xivnoig Ldpyew obte pBopa ohte yYéveoig 1O
mapdnoy. 1009a36f).
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movement through the pair of concepisyauic andgvteléyxeio. A
being with a potential, &vvduer 6v, has the power to become
something else, but as it is in its presence, stils&teAng, unfinished.

It could only have itself in its finished presence in achieving
EVTEAEY ELQL, I.€. through its having-itself-in-its-end. Thused Aristotle
come to his first definition of the being of movamelt is the presence
of the potential beingas such stretching itself toward its finished
presence, and thus a pecultarofold presence of both presence and
absence in which the potential beingois its wayto becoming other
than it is, in a finished state in which the movemaill have ceased and
come into its end. In achieving its presersea potential being, the
dvvauig is already fully present, i.e. in ityteAéyelra, insofar as it is
duvapuet dv, but it has not yet attained finished presenceassething
else in its realized potential. In movement, theéepbal being is still
exercising its power of change. “The finished pnegeof the potential
being insofar as it is such is movementii fov duvvduer bV
EVtELEXEL, T TOloLTOV, Kivnolg eotw. Phys T' 1;201al0f). In
movement, the being’s power to be whatan be isat work i.e. it is
gvepyela. Therefore, Aristotle can say that movement iséhgpyeia

of adbvapig in its Evtedéxela. Movement itself is a phenomenon that
cannot be defined by a single category; it hasleast, a twofold
presence and therefore must be addresseddoylaleconcept, i.e. by a
pair of ontological conceptspovoulg and gvtedéxeiwor as lack
(ctepnoig), whose unified twofold presence is a third pheaoan,
namely, the at-work-ness of the potentiader wayor in transition to
finished presence.

Now, if the being does not have the source of itav&ment within
itself, which would make it an ensouledu{pvyov), living being, it
suffers itself to be moved by something else. Agewith the potential
to be moved has @lvaulg mobntikf, whereas a being that is
potentially a mover has &@vaouig mowmrtikn. A piece of timber has the
passivepotential, or power, to suffer itself to be tranged into a table,
and the know-how of carpentry has thetive power to move or
transmute the timber into a table. Despite thisfoldy passive-and-
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active, aspect of movement, the movement at wiskyepyeia, is still
just one movement, and not two.

Moreover, movement is a continuousvpeyég, Phys T' 1,200b19)
phenomenon which means that it is connectgd(evov) and also that
it holds itself together within itselfcoveyew). The continuum is that
which can be divided limitlesshfteipov diopetov, 200b21), i.e. for
which there is no discrete limit where the divisibas to stop. The
indefinite, double or twofold determination of movent as both
dbvaplg and evtedéxela at once would seem to have to do with its
continuous, limitlessly divisible nature. The pmese of thedbvapuig
cannot be separated from the likewise present absen lack of the
gvtereyela as the perfect, finished present toward whichdbiexiic
in its gvepyera is stretched. Instead of a well-defined, unambiguo
presence of onecy) that could be captured by a single category, we
have an ambiguous, inseparable presendsotifa power and the not-
yet-finished end-presence of its being-at-work. reveore than that,
with the advent otvépyera, there is driad of elements whose unity
constitutes the full ontological structure of mowerh of all four
Aristotelean kinds.

With this triad, Aristotle has all the elements his hand to think
through also the ontology of the phenomenortirog albeit he goes a
completely different path in his chapters on time FPhys A
Chaps. 10-14' There he notes that “it is obvious that time ig no

21 Traditional commentators on Aristotle have not mdkde connection, or

rather misconnection, between the ontological cptscAristotle develops in
order to grasp the phenomenon of movement andnkiesiigation of time.
Not even Heidegger, in his thorough-going interiens of thePhysicson
movement and time inGesamtausgabeBand 18 and Band 24Die
Grundprobleme der Phanomenolodwarburger Vorlesung SS 1927 ed. F-
W. v. Herrmann 1975 § 19 8) Auslegung des Aristotelischen Zeitbegriffs
GA24:336ff; English translationThe Basic Problems of Phenomenology
Indiana U.P. 1982, Section 19, a) Historical Om¢ioh Concerning the
Traditional Concept of Time, pp. 231-256) makes lthke between the triad
of concepts fashioned to capture movement and tiael tof temporal
dimensions into which time stretches.



Ch. 2. Number and being 53

without movement and metabolism/changédepor 0t1 obk Ectw
dvev Kiwvhoewg Kol LeTaBAOANG ypdvoc. A 11 219al). The gateway
to the phenomenon of time is thus through movem&ammething
present has the potential, the power to be songethise, which it can
become through the appropriate movement which fitsemes to
presence when the potential achieves its finisliedgmces a potential,
namely, in being at work as movement itself towdsdend.What was
(past) a potential power at rest is now (presenaepower at work
toward (future) a realization of the potential inp&rfect presencelhe
three ontological elements of movement thus mapo ahe three
dimensions or ‘ecstasies’ of time itself which, tad-a-half millennia
later, and foreshadowed by Husserl's phenomendfogwill be
explicated as the temporality of DaseinSein und Zejtwhereas the
Aristotelean conception of quantifiable time, nowsmnated as the
“vulgar conception of time” (vulgares ZeitverstamjnSZ:428 882a),
will be shown to be derivative of a more primordianception of the
phenomenon of time (cfSein und ZeiDivision 2, Chap. 6). When a
power is at work, all three elements of movemeatmesent, albeit that
two of them, namely, the power as potential andpibnver realized in a
finished presence, are presastabsence, i.e. as longerandnot yet
This ontology of time is therefore thought on tlasis of theparadigm
of production a particular kind of movement. A piece of timber, for
instance, has the potential to be a table. Thisriiatl becomes present
as suchwhen the timber is worked upon by the carpenteit®mway to
attaining a perfected presence in a finished talite. piece of timber is
thusstretchedn time between what waspotentially and what mvill be
finally, and only in this transition as a simultégeof presence and
absence is it in movement. Being itself is thoughBreek ontology as a
pro-duction, a Her-Stellung, namely, as a comingmfran origin, a
whence ¢py", vé€vog, TL fiv) into the perfected presence of its sight
(1d¢al, €180¢) most succinctly summed up in Aristotle’s famoasiiula

22 Edmund Husserl Vorlesungen zur Phanomenologie des inneren

Zeitbewul3tseinged.) Martin Heidegger, Max Niemeyer Verlag, Halled. S.
1928.
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for the beingnessopocia) of a being:to 11 fiv €ivon (the what-it-
always-was-ness).

Aristotle eschews the possibility residing in thiad of concepts he
has fashioned to grasp the ontology of movementl &amously
determines time insteaguantitativelyas the numberdp10u6¢g, 219b2)
or measure (gtpov, 221al) of movement: “This namely is time, the
number of movement with respect to earlier and Iatene is therefore
not movement but movement insofar as it has a nuimpsvto ydp
ECTW O xpoOVOG, A&PLOUOC KIWVNOCEWG KOTA TO TPOTEPOV KO
votepov. OLk dpa Kivnolg o ypodvog, GAA' T &plOUov Exetl 1
Kivnolc. 219b1ff)>® And “time is the measure of movementd (
ypdvog UETpOV KwNnoewg, 221al). The nowtd vuv) divides the
earlier from the later like a pointocfiyur,, 219b18) divides a line
(ypouun) into two parts (220a21). The succession of nowsted off
as ‘now’, and ‘now’, and ‘now’ is the progress omé coming to
presence and simultaneously disappearing from pceseAristotle
raises the aporia that only the now is, so thatetimonsists
predominantly of that which is not, namely, thelapnger and the not-
yet. As a quantity lifted off the phenomenon of mament, “we

23 Although M. Roubach cites this famous core Arideda definition of time

in the chapter he devotes to “Number and Tim&&mng and Time(p.55,
mistranslatingkivnoig as motion, i.e. locomotion, rather than the more
encompassing phenomenon of movement), he discurstger Aristotle’s
deep ontological analysis of movement in four ser(®eth its famous triad
of characteristic concepts), nor Heidegger's extensand continuing
interpretations of Aristotelean movement in the d9Ze.g. GA18, GA22,
GA24) and thereafter. He therefore fails to makg @nnection whatsoever
between the enigmatic twofold present-absent naitiraovement itself and
the fleeting present-absent nature of time itdalt, instead deals with time
only insofar as it is a finite or infinite numbee. only in relation to the finite
and infinite in mathematics. But number itself,usBnoving, is outside time
altogether, whereas number, according to Aristaiteints time. The ‘nows’
themselves, therefore, must be, in some sense,nmotfansitional - the
enigmatic ontology of movement and time. Cf. MidhReubachBeing and
Number in Heidegger’'s Thoug@ontinuum, London 2008.
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measure” |(etpovpey, 220b15) time; it is a number, a measure, a
magnitude |i€yebog, 220b27), and, like movement itself, it is
continuous. Insofar as it is simply a number, timeunmoving, i.e.
outside time, so it is crucial that the countinghofvs in the progress of
a movement refers to tliensitional character of the nows that they are
underwayfrom...to, i.e. always both present and absent.

As a continuousmagnitude, there is no smallest time, because any
continuous magnitude can be divided further, b asmberdp18uoc,
219b2), there is a smallest one, which Aristotkesato be two (220a28)
because that is the first number one comes toenattt of counting,
starting with the oneupvdc). Time is counted by saying ‘now’ at least
twice in succession, thus marking an earlier arner.lal'his raises the
aporia in the nature of numbers as either countabtk discrete or as
endlessly divisible and continuous, an aporia whacshwe have seen (cf.
2.6 Bridging the gulf between the discrete and ¢batinuouy, was
solved in mathematics as late as the nineteentturgewith the concept
of mathematical limit which allowed the infinitesatty small to be
coherently calculated without assuming the infsiteals as infinitely
small magnitudes smaller than any real numberniteSimals can be
dealt with as the limits ofCountable infinite sequences of rational
numbers, thus bringing countability and continudgether.

But why should time be quantitative at &flTime is something lifted
off (&oaipecic) movement itself in its transitional character aad
such, is an abstraction. Saying ‘now’, or a sudoessef ‘nows’, is an
abstraction from any particular quality of the mnmt concerned,
capturing only the phenomenal moment of transifrem what was to
what is to what will be. The only difference betwesiccessive ‘nows’
is earlier and later, which makes of the countirfgnow-moments
passing through, the abstracting counting of timself. Hegel

24 In his detailed interpretation of Aristotle’s ormigly of time in GA24,

Heidegger himself does not question the quantgatigture of Aristotelean
time.
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determined quantity as the abstraction from allligu® and the
counting process of successive ‘nows’ is indeedlastraction from all
quality of movement apart from its transitional,veeto-be-pinned-
down character ‘between’, underway, orlegth presence and absence.
A kind of ordinal counting as a steady drumbeasufcessive nows can
therefore be phenomenally justified, and the swggesnows can be
added up to attain a succession of (ordinal) cagntiumbers going on
indefinitely, which is the counting of time thatnche made mechanical
and arbitrarily refined in a clock (beyond the rbucpunting of days,
months, years, which are all regular movementstdstial bodies). The
difference between any two counted now-moments l@measured,
and since they are read off movement, which is inoous, the
measured magnitude of time itself is also contisudrhy the passage
of time should beiniformat all is a question taken up at a later stage of
our investigation (cf5.5 Time in a capitalist economy

We conclude this section by noting that the quatm# ontology of
time has its origin already with Aristotle. The oloigy of time offered
in Heidegger'sSein und Zeitmplicitly breaks with this quantitative
ontology but remains within an ontology of timdlslietermined by the
paradigmatic movement giroduction Now it is not a piece of timber
that is produced into a table through the realbratf a potential, but
Dasein itself that casts its self into the future a kind of self-
production: “Preparing its potential for being, Bascomes to itself
(Das Daseinkommi sein SeinkOnnen gewartigenéuf sich zu
GA24:375) Is there a possibility of an alternatigrtology of time
residing in the paradigm of social interchangepatiog to which each
human being finds its self as it comes about asha-stand in the
intricate, haphazard interplay with others? We Ishaturn to this
qguestion in5.5 Time in a capitalist econonand 5.7 Recovery of the
three-dimensional, complexly interwoven social tiafewho-interplay
(cf. also7.2 The necessity of introducing three-dimensioeaktatic
time).

25 Cf. G.W.F. HegeEnzyklopadie 899 Bd. 8WerkeSuhrkamp, Frankfurt/M.
1970.
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3. Digital beings

What is a digital being? To give an answer to tlgisestion
presupposes that digital technology and its esskage been clarified,
which in turn presupposes an understanding ofiAthec. We will first
give a provisional answer which grasps the initr@nifestation of a
digital being. Accordingly, a digital being is natg other than binary
code, i.e. an ordered, finite sequence of binamnbars. How these
numbers are arrived at is at first not visible, baly that they have been
‘lifted’ from physical beings, including practicalhings, in some
(knowing) fashion, thus enabling a certain functi®&mce the numbers
are not only placeless, but also positionless,taliggeings themselves
are also placeless. This sequence of numbers, lBpwevalso ‘written
down’ somewhere, i.e. inscribed in a material mediike a printed
book. Viewed from the outside, a book can also &garded as an
ordered, countable, finite sequence of letters atigkr orthographic
characters, where all these characters can besayesl in numbers and
thus ultimately also in binary code. Whereas, hawvea book is read by
a human, the binary code is usually read, not byuman (except a
programmer), but by another digital entity, namethe software
program which calculates and processes the reaithldigeing in a
predictable, i.e. programmed way, @ammandshence bringing forth
effects such as a visible image on a screen orethdt of an arithmetic
calculation.

3.1. The appropriation of the truth of beings, digial
interpretation of world-movement and its
outsourcing through executable, cybernetic
machine-code

In order to clarify the essence of digital beingstep further, they
have to be viewed from digital technology whichwmil now has been

left out of consideration. The binary code of aitdigbeing is writing,
script, i.e. it is the inscription of A6yog into a medium where this
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AOyoc can also contain numbers, i.@piBuotl, and thus can have
mathematical character in the narrower sense. [Bigiss is that of a
techno-logical know-how, which is a special casetlud Ao6yog as
conceived since the Greekdn“knowing and speaking, the truth of
beings, their disclosedness, is appropriatedZugeeignet wird im
Erkennen und Sprechen die Wahrheit des Seiendeme se
Unverborgenheit.GA19:276 emphasis in the original; cf. 274, 391)
Technology is essentially a knowledge which prosidasight into
beings with a view to their manipulation. Produetitechnology or
te€xvm, i.e. knowingmoinoig, is a knowledge ohow an envisaged
product (a change or movement of any envisaged, kitich may be
regarded simply as an effect or a result) can badit forth.

Here a distinction must be drawn between digitahdpe which are in
some way or other read by humans, and digital Iseiwhich are
employed to automatically control some process thero Productive
know-how can be written down. Written-down knowledgas first of
all read by humans who appropriated and appliedktimviedge for
their own purposes, e.g. in artisanal productiorthWigital technology,
however, knowledge is not only written down in atten script legible
to humans, but in a written script which can bedrbg a machine as a
sequence of machine commands bringing forth engtagsults in a
certain, determinate context. The written scripélit can be input into a
machine to control it. Written script thus becomaedgigital program, or
literally, a pre-writing or pre-script, which coots a machine of one
kind or another and is ‘productive’ in the sensebahging forth an
effect which is always some sort of changettoAn).

Written script as binary code, i.e. as a finite usage of discrete
binary numbers (for any written script at all carbpresented in binary
code), is ‘read’ sequentiallje¢eEng) by the machine, i.e. each digital
character or each string of digital charactersrakgether (i.e. syllables
in the Greek sense afulLaBely, aor. inf. act. ‘taken together’) serves
to control the machine’s movements by means of canu® that the
machine (its ‘chip’) has been preprogrammed to &rmsthnd’ and
‘interpret’. The hardware and software mesh togelke a cOupoAov,
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a ‘symbol’ in the Greek sense, as in two piecesaafe that only make
sense when fitted together. They fit together tomfan ‘automatic
computing machine’, or Turing machine, for a certaalculatory task.
The hardware itself is the computer, a universalingumachine, into
which a “description number” (Turing 1936) is finsiput that today is
called software, which is then able to operate nth @ompute data (a
number) that are fed in to produced another numb@ing’s ingenious
insight (Hodges 2007) was that the instructionsafalefinite computing
task (the software) are just a single digital nunthat works on another
digital number (the data).

An elementary example of such control is when aafyitoded,
digital text is ‘read’ by a digital device suchasvord processor, mobile
telephone or PC, etc. in order to represent orodkpre the text on a
screen through an ordered sequence of pixels. fidequipt in this case
IS not merely the text itself in a digital form étldata-number), but the
word processing program and the control charasersedded in the
text which together compute a number that, traedldback to the
physical world, enables the text to be reproduae@ @creen by means
of control instructions. The program pre-scriptdise control a machine
is always a ‘logically’ fixed knowledge insofar athe Aoyog
appropriates beings in their truth with a view tne practical end (in
this example, an electromagnetic state of matterpneted as an ordered
sequence of pixels and legible to the eye as t&fig¢ essential and
immensely powerful characteristic of digital teclogy is that human
knowledge can b@utsourcedby the pre-script of a program into a
machine where it then automatically brings abodtat$ at any place
whatsoever. Already the idea of a Universal Turigchine (Turing
1936) provides for outsourcing the algorithm faraanputing procedure
into the tape-memory of a computing machine. Thewkadge is a
theoretical pre-understanding of a certain matterstate of affairs
which, as a digital program, enables certain piaddfprocedures to be
automated. In principleall human tools are the outsourcing of a
knowledge or know-how. A tool as simple and barsahgotato peeler,
for instance, is the outsourced knowledge of howpé®l a potato
effectively embodied in a practical thing designted the specific
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purpose. A better potato peeler is the embodimémrd better, more
efficient potato-peeling know-how. The potato peete not simply a
tool for an operative execution of human know-hawv tatheras such
in its very fashioning and making, alreadymbodies materializes
partially a restricted kind of practical culinargda-how.

Outsourced know-how, however, comes into its ownemvht is
automated, e.g. when the know-how of how to prodacéble is
outsourced via a digital program into a automatignerically controlled
lathe. Contemporary debates over artificial ingglhce and expert
systems turn upon the extent to which, and whictdskiof, practical
human understanding can be digitally, logically aded and thus
outsourced. Digital technology opens up hithertoconcteivable
possibilities for outsourcing (segments of) praatiworld-understanding
in such a way that movements of all kinds (e.g.nia¢ion of a door, the
movement producing the result of a calculation osignal that a
predefined state has been achieved) can be autathatrought about.
Computer programs inscribe a partial practical ustd@ding of world,
say, into the hard disk of a network server, an#terthe interpretation
of this understanding processable and calculabla Inyicroprocessor,
thus producing functional effects (such as the dpiion’ of a search
result by a digital search ‘engine’). The digitabture and taking-apart
of the totality of beings thus goes qualitativelgybnd mechanical
technology, which is still oriented toward physifalco)motion, into the
dimension of the automated control of systems ofenwent of all kinds.

Since the onset of modernity, in which beings wearst ages extensa
for the first time, the theoretical access to bsiimgtheir being has been
enabled through measurability. The theoretical appation of beings is
then a disclosing of beings by quantitative measer#, both practical
(e.g. empirical data collection) and theoreticat (@ostulating algebraic
variables for certain physical dimensions). The weaygiven matter
behaves is then graspable and knowable theorgtictifough
guantitative relations (equations), and this knalgke can then be
programmed into computing machines of all kinds olhifurther
calculate what is measured on beings in accordesitea theory. For
instance, digital photography is enabled firstly dasting colour itself
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ontologically as a purely quantitative multi-dimers (i.e. a triple of
positive integers plus other numerical parameterssorm a colour
vector). The further calculation then serves eithdeeper knowledge of
the matter (e.g. digital chromatic rendering) andtbe (possibly
automatic) control of a process already set in omotin which the
measured or further calculated matter or statdfafrs is fed back into
the process as a control variable (e.g. to produm@our print).

Whereas the written, legible logos preserves kndgde— i.e. in this
context, primarily technical knowledge —, with exeable digital
character sequences, knowledge is converted infonetional form
which allows it to bring forth effects and to caoitrprocesses
automatically. The logos in the form of digital eod thus fed back into
beings in order to manipulate them in a kind off-pelesis. Digital
beings legible for humans comprise not only tebke-fiiles, but all code
sequences such as images, sounds, moving imagels, wien they are
re-presented by the appropriate hardware, havetsfte the senses and
can be taken in by sensuous perception and unddrs® a meaningful
whole. Machine code, on the other hand, controtscgsses in pre-
understood and pre-calculated ways. To do thisptbeess itself must
have been already understood and taken apart inathematically
calculable way which itself builds on various natuand technological
sciences such as physics and electrical engineefing programmer
transforms this understanding into machine-reada®gquential digital
code (for every programming language must be uttiyatranslated
into digital machine code in the narrow sense wicmhsists exclusively
of binary bits to be processed stepwise by thaaligrocessor or ‘chip’
as executable commands) which then brings fortutable control
effects in a definite, foreseen context. Thus, aybgc-technical
knowledge becomes automated and tendentially maksslf
independent vis-a-vis humans for, although eaclgnara can still be
read and understood individually, the possible enmntations of
automatic control are well-nigh unlimited and thiesd to intricate,
intermeshed, non-transparent control complexestiagteven feed back
automatically into each other in feedback loops -eluding in
unforeseen ways.
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Control processes that are no longer co-ordinatiélal thve particular
context foreseen, automatically bring forth nons=is or even
detrimental effects. An understanding programmedigital code can
thus possibly turn into a severe misunderstandinigh vgéerious
consequences. If each digital program can be coededf as the
implementation of a partial understanding of therldjo then the
possibility of arbitrary replication of binary codmeans that the
digitized cybernetic knowledge transformed intotwafe is available
and can be called up anywhere, including in whotlintended contexts.

The interpretation of the world through executable machine code
takes placdactually and mechanically(i.e. without understanding) in
the interpretative processing of what is given bg world (data) and
this interpretation is already latent in the praggoof the program itself
that just ‘mechanically’ processes the data. Viewas, a computer
program pre-script is not only a productive techhi&know-how
producing functional effects, but, more deeply amidr to that, gore-
interpretationof (a restricted segment) of the world written dolay us
which is ready to receive data at any time in orttercalculatively
interpret the world, on the basis of the data fedn a certain predefined
direction and to control some system or other oa Iiasis of this
interpretation. Human being, for which the worldeap up in
understanding, can today outsource to a compuenterpretation of
the ontically understood world in segments intoabily programmed,
functionally effective pre-interpretations of theond, where the
understanding of world itself already has to be pgatible with a digital
decomposition (e.g. time has to be conceived gzdingly as a
continuum of timeless now-points). Such a world-enstending as a
whole is oriented toward setting up and controllihg various kinds of
movementsf beings in their totality.

3.2. Digital beings arbitrarily reproducible in the
electromagnetic medium
To return to the simple example of a book compavetl a digital

being consisting of binary code: the differencenastn a book and a
digital being is that books still have to rely dmetstampable mass
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(expoyeiov), paper, for their replication, whereas todaygitdi beings
need only an electromagnetic medium (floppy disgedndisk, magnetic
tape, memory stick, etc.) which, moreover, is albitrarily and
conveniently replaceable and reproducible. In thessibility of
replication there lies also an arbitrariness ot@)aven for manuscripts
that can be copied. This is ontologically possibidy because of the
essential placelessness and discreteness of thes ldgelf which,
regarded merely as something which is itself presehand, available
(zuhanden, cf. SZ:224), can call the beings whrehb&ing spoken of to
presence anywhere, anytime (the inscription is 4ss). Digital code,
too, as essentially related to the logos like aoyimer or sequence
thereof, participates in this essential discretengdacelessness and
timelessness. Whereas the spoken, expressed |@ilss beings to
presence in a situation, i.e. a place of togettssrigpditsein), a book or
digital code only calls beings to presence in beiegd where, with
respect to digital code, ‘reading’ here is alwayseguential processing
of commands with respect to the function envisaged foreseen in the
program pre-script. (Even parallel processing intiple processors has
to be sequenced, which presents computer sciertbepmablems.) The
writing preserved in a book or the stored binargegdhowever, is also a
being present-to-hand in itself which is storedsame place or other,
even though this place is completely arbitrary,abrleast, the place
where a book or a digital being is stored is a glacthe topological
manifold for Dasein where it is kept ‘ready-to-hand

3.3. Loss of place in and connectedness of the
electromagnetic network

In any case, digitatexvn lifts a logical-digital structure from physical
beings where there is no longer any topos, i.eciBpelace (i.e. apart
from the electromagnetic medium in general), whéee digital being
would ‘naturally’ belong and towards which it woulghaturally’
‘gravitate’ and upon which it were dependent fomaag to presence at
all. Like theA6yog of communication through which human beings can
share an understanding and interpretation of aecash the world in its



66 Michael Eldred: The Digital Cast of Being

disclosure, and which can be degraded into meres&gan being
prattled on (especially in the modern media), soisothe passing-on of
digital code as something available to hand dewbiany understanding
of the originary appropriation of beings in theaaulable truth achieved
by the digital technologicdléyoc. The knowledge embodied in digital
computing machines is totally inconspicuous; ther @gppropriates only
the desired, useful functions and effects of sudrchime-embodied
know-how without any insight even into its techrgit@l truth. Digital
beings still require a material, namely, an eleotignetic medium,
which is situated somewhere, but, since this medisirhomogenous,
this place is arbitrary and stands at the dispmsitf Dasein which, as
the modern subject, orients its world as it see®fi, even more, digital
beings are placed at the disposition of the se&gh drawn into the
circling of the endless movement in quest of ga&ih %.6 The global
power play measured by money-value and its movémeépberspace
itself has its own peculiar spatiality; it is noeraly ‘virtual’ but has its
own orientation and dimensionality (¢f.2 Dasein’s spatial being-in-
the-world: approximatiomnd orientatior), and in this cybernetic space,
the digital beings can be arranged, moved and dejex arbitrarily at
will. Cybernetic (fromkvBepvav, ‘to govern’) space is called thus
because, inhabited as it is solely by digital beiegmposed of bits, it
enables total control through digital know-how.amertain way, digital
beings, insofar as they are viewed merely as oddegquences of binary
code, are nothing other than written ‘texts’ stomethe electromagnetic
medium which can be called up arbitrarily at wilicluding by that
automated will preprogrammed into computer prograBecause the
electromagnetic medium is homogenous, and digaaids are nothing
other than an impression or imprint in this mediwamy topologically
continuous network of such electromagnetic mediwuch as the
internet, potentially facilitates total control tlugh total traceability, for
each and every digital being leavesa#dculable, recallablefootprint’
in the electromagnetic medium.

Such arbitrariness of place stems from the circants that, viewed
ontologically, logos and number are both attaingdobing ‘lifted’ or
‘drawn off’ from physical beings. The placelessne$she logos thus
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assumes a new meaning: not only is arithmologioabkedge attained
by an abstraction that ‘lifts’ measurements frominge, but this
knowledge now assumes the garb of binary code itecanically
ubiquitous form. Binary code as a pure form impedssn an
electromagnetic, ubiquitously present, physical iomad is entirely
compatible with all kinds oformalistic thinkingthat abstracts from the
particular situation These include especially the formalistic
bureaucratic and legal thinking that the state eygto impose its rule
‘neutrally’ over its subject populace. Knowledge tisen not only
universal in the sense of a universal comprehditgibind applicability
but also materially universal in the form of unisalty accessible binary
code that can be embodied arbitrarily as executalolde in the
homogenous electromagnetic medium of the apprepdagital devices
for the control of movements of all kinds.

A medium is something through which other beings o®ve. The
technically produced electromagnetic network techlty enables the
arbitrary movement of digital beings through thedien of the
network. Every place in the network can be spetifig co-ordinates.
Since the electromagnetic medium is homogenousy(gMace is thus
equivalent to any other place), each place in #teork can be specified
by purely numerical co-ordinates. These co-ordipédees are therefore
not places in the Aristotelean sense to which #aligeing essentially
belongs and to which it owes its presence, nor geametric positions,
but rather, paradoxically, merely positionless,cplass, numeric n-
tuples enabling calculation. Branches of mathemsaticalled
combinatorics and graph theory even arise to enti#ecalculative
control of networks. Networking means only that @lordinates are
connected with each other (Aristotletg6uevov cf. 2.2 Heidegger’s
review of Aristotle’s thinking on modes of conndotss from
discreteness to continujtdirectly or indirectly in such a way that digital
beings can move without obstruction through the dbg@mous medium
from one arbitrary co-ordinate place in the netwtorlany other arbitrary
network address. The restrictions to this movenaet of a merely
technical nature which, in turn, can be overcomehneally (or,
conversely, even imposed technically for secuegsons).
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3.4. The forgetting encouraged by digital code and
automated cybernetic control in the robotic age

Whereas the logos that is spoken and read by huoadissthe beings
which are spoken of to presence for understandintgry cybernetic
machine code executes cybernetic control processsgen in the
background. Only the effects of cybernetic processe brought forth
into presence, bypassing understanding. The teghrkoowledge
hidden behind these cybernetic processes can bgotfen’ since the
processes themselves proceed automatically. Ordytélchnician or
engineer needs to know how these cybernetic presesschnically
produce their effects. Understanding itself hasgasver from human
being into electronic digital devices. Such foroeft of technical
knowledge in the broadest sense can be observey texkrywhere,
such as in the circumstance that people are ncefoalgle to carry out
even simple arithmetic operations in their ‘headsit rather have to
reach for a digital pocket calculator to do so.

In a computer program, technical knowledge itsahslating a partial
understanding and interpretation of some aspec¢h®fworld is made
into something lying present at hand and to haedjtiis then available
as something that can be called up ubiquitouslg,iars a being which
iIs good for something (mode of being as being-(¢dod..). Whereas
the ‘logical’ or logos-like call-up of beings takpkce through language
calling beings to presence by addressing them, i digitally
decomposed beings this presencing is differenthése, binary code is
called up through the electromagnetic medium, isede-distanced or
approximatetf, in order to be processed further, e.g. read hyraan,
or to unfold automatically its programmed effe€@s.e could say that for
the construction of many kinds of digital beinghysgical beings serve
as models, for binary code represents technicavladge of the world
and of practical ways of comportment in the worlddsome respect or
other. Physical beings are brought to presencaawledge through the
numbers and language ‘lifted’ from them in a waifeadent from their

26 |n the sense of OED: “approximate: 1. trans. Todlose or near, to cause

to approach or be near (to)...”
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presencing of themselves unmediatedly for aistbgedrception in a
situation. The knowing re-presentation of physklm@ihgs in digital code
depends on both the geometric abstraction fromipalybeings and the
discrete arithmetic abstraction that is able t@atgmically approximate
continuity to any desired degree of accuracy.

When, as we have seen, the knowing, disclosingogpation of
beings through numbers and language arghmological knowledges
inscribed in a computer program, physical beings tlen become
cybernetically manipulable and that not only merbly a technically
skilled human hand, but by automatic machines ofiett by binary
machine code, where such machines can assumdéialswost subtle and
inconspicuous forms of appearance such as bioclaémano-machines.
As cybernetic programming, arithmological knowledgéervenes ‘in
writing’ in the world of things. Arithmological knaledge not only
enables a technically productive manipulation ofinge, but
arithmological script as cybernetic program codansgforms this
arithmological knowledge automatically into effecSuch automatic
cybernetic systems represent a hybrid betwgesc in the sense of
beings which bear the governing source of their omavement within
themselves, on the one hand, and a technique uhdecontrol of a
human hand in which the governing source of movérhes in another
being (the producer, the programmer), on the ofieerthese automatic
systems have somethingooic-like in their nature, wheré&vtoig is
understood as self-poiesis.

Tellingly, Aristotle conceived)bolg precisely as self-poiesis, so the
cybernetic, auto-poietic systems confronting us ayodare the
consummation of his ontological dream which is noavealing its
ambivalence as a nightmarish dream. An auto-poieétg in the
Aristotelean sense is one that has the princigf®(, starting-point,
source) of its movement and change within itsel& Wvay as well call
these auto-poietic systems and thingisotsand note that we have long
since been living in theobotic age the epoch unwittingly cast by digital
ontology. In automatic cybernetic systems, the guwg source of
movement no longer resides in a living, breathinghlin operator, but
has been outsourced knowingly (i.e. through knogégddnto material
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beings insofar making it seem that these systemsigblves had souls
and were in this sense alive, animated (anima 4.s8uch outsourcing
introduces a split between the knowing designegc{atal engineers,
programmers, etc.) of the cybernetic system, areduters, who need
know nothing about how the system works, but or/ aperating
instructions, thus deepening the gulf between teealiy skilled labour
and unskilled labour. Unskilled workers have noterevforgotten
something they once understood in principle oreichhical detail, but
inhabit the cybernetic world as if in a fog in wihibeings are discernible
only in fuzzy outline.

The phenomenon of digital automation also refléetsk, through the
totalizing tendency of the digital cast of beingtmthe self-conception
of human being itself: a science of neurophysiolagyses which
conceives of human thinking as an intricate, autieqc computational
program, residing in the brain, which reacts tossey impulse-data
given by the outside world. This is a kind of foitgeg of an entirely
different order: truth is understood then only &#eative knowledge,
and human thinking is conceived as the effectiaityits functionality,
l.e. through the interconnections between causesffiedt, stimulus and
response, data input from the environment and hraliculated reaction.
The thinking human brain is then considered to ibgply extremely
good in calculating given inputs, but in princigles. ontologically) as
the same as a digital computing machine. In thisd kof effective
scientific thinking, the ontological difference etk has been forgotten,
l.e. consigned to oblivion.

3.5. The onto-theological nexus in abstract thinkig,
cybernetic control and arithmological access to
movement and time

To come back briefly to the Greek origins, therenasdenying that,
under the influence of the Pythagoreans, Platordecba special place
to the abstraction of number on the way to the Sde@iich are the
ontological abstractions enabling beings as suatotoe to appearance,
l.e. to show their looks, their sights. Learningpgetry and arithmetic
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demands a kind of abstract thinking necessary fdsagrasping the
abstract ideas at the heart of ontological thinkimgpd so these
disciplines may be regarded as preliminary fingetereises in
philosophical thinking. Just as the Pythagorearraed divine and
mystical status to numbers, so too does Plato deiip@ ideas as divine
and located in a special, transcendent place beybed heavens.
Aristotle also sees philosophical thinking as airdiv@siov), happy
activity enabling the philosopher to catch a glimpsf the divine
precisely through being able to see the sightsgseaffer of themselves
in the €10n. This isthe key to understanding why metaphysics can be
understood both as ontology and as theology, alddtdat, the view of
which has been clouded by Christian theologicabipieysics.

Be that as it may, with regard to digital ontologg could ask what
has become of the theological aspect of metaphgsidsanswer that the
(Cartesian mathematical) ideas enabling a prodeicipower and
cybernetic control over the movements of (both haman and human)
beings in the world are the sober Cartesian idedsg down the rules
for modern mathematical sciences which, howeveagipate in material
beings themselves insofar as (pieces of) humanrstasheling of the
world, borne tacitly by the implicit digital-ontaldical thinking that has
made the dissolution of beings in the world (ongadally) conceivable,
can be coded (piecemeal) into executable binarypaten code. Human
subjectivity in the modern age has insofar assuguetilike cybernetic
powers. But this engenders only tllesion that we human beings are in
control.

It is not simply a question of complexity that, sédecause of the
countless aspects, we cannot see through what ¢ompuachines of
all kinds perform and hence become entangled ininfransparent,
automated, cybernetic web, but already, prior #d,tthere is the primal
onto-arithmological casting of access to the wavlidch today enables
the outsourcing of productive world-interpretationsa digital form.
These autonomized systems now turn upon us, clgalles. And even
more, the arithmological way of thinking is an a&xdo disclosing
beings as such that alsbscuresthe phenomena. It is important to
recover from historical oblivion that the ontologjlicorigins of the
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powerful onto-arithmological casting of the worlde lin Greek
metaphysics that implicitly understood being as stamt, standing,
defined, and therefore unambiguous presence thidgrlies beings’ as
such themselves being addressed as ‘obe’H €v) and as a well-
defined look €1d0g). As we have seen (c2.9 Time and movement in
Aristotle’s thinking, the categories appropriate to grasping onto#dlyic
the phenomenon of movementi¥noig) are not just one, but at least
two, and thus lie on the other side of the famaagrdms §idypopor)

of Plato and the Pythagoreans in which the elementsthe left
belonging toe1dog face their opposites, such as finite-infinitegog —
dmelpov), resting-moved ifpepovy — KLwoOUEVOV), reason-opinion
(voig —86Ex), one-many{v — moALd).”’

The achievement of metaphysical thinking has beergrasp the
phenomenon of movement in terms of both presendeahsencesfdog
and otépnoig) in such a way that what is presemd Quvder 6v)
governsthe pro-ductive coming-to-presence of what is abs€his is
the Western will to power over movemaitall kinds, an all-pervasive
megalomania inspired also by ‘good causes’. Acdesshe world
through thel6yog depends on beings’ being grasped in a well-defined
discrete way adv Aeyouevov, and the discretadyog can be broken
down into countable, finite, calculable number asaty code that
articulates numerically a piece of world-understagdin executable
digital pre-script or pro-gram that mirrors our Wbunderstanding in
automated processes/movements (mathematized asgTomachines).
Such logical pre-script is outside of time; it isw¢less. Why? Because
time is conceived simply as the real variablepotysisting of pure now-
points which are either present or absent, bubott. The unity of time
in its ambiguity as both presence and absence inmadusly eludes
pure number which, as the Greeks knew, is outsite.tAnd yet,
modern physics discusses the question of the pligsilof the

27 Themistii in Aristotelis Physica paraphrasis. Caiosi et auctoritate

Academiae Litterarum Regiae Borussiqae.) H. Schenkl. Commentaria in
Aristotelem Graeca. Voluminis V pars II. Berlin 1§0211:19f, cited in
M. Heideggerop. cit GA18:3109.
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reversibility of time purely in terms of dynamica&quations (“of
Newton, Maxwell, Einstein, Schrédinger, Dirac, aothers”, Penrose
1989, 1999 p. 454) in which time, t, occurs measya variable, so that,
of course, they can be read symmetrically eithewdéod or backward.

It is therefore an historically momentoakscuringof the phenomena
of time and movement to conceive time as a matheabatariable. If,
however, human being itself is, in truth, exposedhtree-dimensionally
stretched, ecstatic time, then the productive powesabled by
metaphysical thinking that culminates in today'gi@il technology, is a
narrow-minded access to the world that makes cerplienomena
inconceivablei.e.invisibleto the mind’s eye. It thus fails to allow room
to move for those movements, including the movenwmard death and
the movements in interplay with free others, thatl@eyond the reach of
the Western will to epistemic power over movemeardiuding, in its
latest historical garb, as automated cybernetitesys of all kinds.






4. Spatiality of the electromagnetic
medium

4.1. A stampable massekupayeiov)

The electromagnetic medium is, like paper for alkhao stampable
mass.ToO gxuayeiov is the mass on which something is stamped or
impressed such as wax, clay or plaster, @nékudyuc is that which is
stamped or impressed into wax or plaster and tbered true image.
This word would correspond to the Latin “in-formahere here the
form, and not the stampable mass, would be exptessghilosophical
usage, the ekmageion comes from Plato, from theodanpassage in
Timaios on xwpa (52b). It is a matter there of the element that ca
receive all beings, the “wet-nurse of becoming”dpb®hich, itself free
“of all visibilities (€1d®v), [...] is to receive and take in all geneyayn)
into itself.” (50e). Plato maintains, “that whichpwever, is neither on
the earth nor somewhere in the heavens, is noty)(5Rranslated, this
means that every being requires a medium.

The electromagnetic medium is precisely @naicOntov which
accepts all possible impressions and can be wiat¢en again at will, re-
inscribed by means of electronic signals. The irsgimns, however, are
digital, i.e. sequential binary code, i.e. minimalectromagnetic
differences, which we understaad0 or 1 and which can be represented
in various sensuous ways with various contentsdaffiering functions.
The bits are invisible in themselves, but they bantransformed into
atcOnta by the appropriate hardware and software which themn
accessible to the human senses. Itself neithewater, earth nor fire,
the electromagnetiekporyeiov enables beings to “appeafoivectot
51b).

In which sense, however, can we speak of the el@eignetic
medium as apac® The electromagnetic medium is a stampable mass
which is able to take in digital beings. Digitalitgs, however, can also
move arbitrarily through this homogenous medium famdl an arbitrary,
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or placeless, place in it. Insofar, the electronetignmedium is, like the
yopo, a space for accepting digitally, i.e. arithmotadly decomposed
or dissected beings. The electromagnetic mediura dsnension that
can be passed through insofar deserves the namespgbewhich now

has to be investigated more closely. The treatmantspace in
Heidegger'sBeing and Timavill serve us as a guiding thread.

4.2. Dasein’s spatial being-in-the-world: approximéon
and orientation

As spatial being-in-the-world, Dasein is characei by
approximation and orientation (Ent-fernung, Ausrichtung, SZ:105).
“Approximating is at first and for the most partatimspective nearing,
bringing close as acquiring, making available, hgvio hand. But also
certain types of purely epistemological discovefybeings have the
character of nearingln Dasein there lies an essential tendency to
nearness (Das Ent-fernen ist zun&chst und zumeist umgeht
Néaherung, in die Nahe bringen als beschaffen, ts¢eéen, zur Hand
haben. Aber auch bestimmte Arten des rein erkerererithtdeckens
von Seiendem haben den Charakter der Nahetan@pasein liegt eine
wesenhafte Tendenz auf Nal8Z:105) And in a marginal scholium
from Heidegger's personal copy we read on the spage: “Nearness
and presence not the size of the distance is essential” (Naimel
Anwesenhejt nicht die GroRe d. Abstands ist wesentl. ibid.)
Approximation (or nearing) is thus a bringing-irgcesence. “Dasein is
essentially approximating; as the being which,ittisauses, in the given
situation, beings to be brought into nearness.’s@Daist wesenhaft ent-
fernend, es lalt als das Seiende, das es ist,igandes in die Nahe
bringen. ibid.) The second existential which cheazes Dasein’s
spatiality, i.e. orientation, is described in th@ldwing way: “Every
nearing has a priori already taken up a directioto ia region from
which what is approximated nears in order to benfbin its place.
Circumspective taking-care-of is oriented approxiora In this taking-
care-of, that is, in the being-in-the-world of Diasiself, there is a need
for ‘signs’; this equipment takes on the expressl aasily applied
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specification of directions. It holds the circumsipeely used regions
expressly open, the place in each case of wheretharg belongs, of
going-to, of bringing-to, of picking-up.” (Jede N&iang hat vorweg
schon eine Richtung in eine Gegend aufgenommengdeuser das Ent-
fernte sich nahert, um so hinsichtlich seines Brtrorfindlich zu

werden. Das umsichtige Besorgen ist ausrichtendesfeEnen. In

diesem Besorgen, das heil3t im In-der-Welt-sein Rigseins selbst, ist
der Bedarf von ‘Zeichen’ vorgegeben; dieses Zeugrrilmmt die

ausdruckliche und leicht handliche Angabe von Risgen. Es hélt die
umsichtig gebrauchten Gegenden ausdriicklich offéas jeweilige

Wohin des Hingehotrens, Hingehens, Hinbringens, élerts. SZ:108)
With regard to an electromagnetic medium such raetaork, the role of
the direction-giving “sign” in the electromagneti@gion” is taken on

by the (ultimately: numerical co-ordinate) netwoakldresses which
themselves are only possible because Dasein is ntedhe

approximating and orienting.

The essential approximation and orientation of aseeans that it is
‘always already’ away from its bodily place of sojo and that Dasein
as oriented-approximating is always already rearhout spatially
toward faraway places and that this is the condigbpossibility for its
being able to béherealsofactually (bodily, or medially through speech,
writing, voice, image). We approximate bodily bycting for, looking
at, going to, etc. Hearing speech, however, apprates — through the
presencing inherent in speech — also what is tallwarthat with which
we have dealings in the world. Heidegger even agkltite example of
the electromagnetic medium, radio: “All kinds oftieasing of speed
which today we go along with more or less under@oa push toward
the overcoming of distance [Entferntheit, in costréo Ent-fernung,
approximation, nearing, de-distancing, the elimoraobf distance; ME].
With the ‘radio’, for instance, Dasein today perfisr an approximating
of ‘world’ by way of an extension and destructidrntlze everyday world
surrounding us which is not yet assessable irentse for Dasein.” (Alle
Arten der Steigerung der Geschwindigkeit, die waute mehr oder
minder gezwungen mitmachen, drangen auf Uberwindushey
Entferntheit. Mit dem ‘Rundfunk’ zum Beispiel vaoknt das Dasein
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heute eine in ihrem Daseinssinn noch nicht UbersehBnt-fernung der
‘Welt’ auf dem Wege einer Erweiterung und Zerst@aer alltaglichen
Umwelt. SZ:105)

This passage provides an important clue for thigkihrough the
multimedia in their spatiality, especially sincalso poses the question
of the “sense for Dasein” of the electromagneticlimén general, for it
does not make any difference in this connectiontiadreone is speaking
of radio, television or the internet. The “everydegrid surrounding us”
IS not only extended but also destroyed by thertetka; there is thus no
change or extension of the everyday world withoass] which,
however, should not mislead us into making pessicriisonouncements
on civilization or about the destructive naturgefhnological progress.
Hearing a report on the radio is an approximatihghe region itself
from which the report comes. The media allow othegions of the
world overthere to presencénere through approximation. Later, too,
with the example of the “ear-piece of the teleplipn¢he
“inconspicuousness of what is at first to-hand” (&t8 am Telefon ...
die Unauffalligkeit des zunachst Zuhandenen, S2:.Hormes into play.
Dasein is always already far off beyond what isselat a physically
close distance. The acquaintance with whom | arkini@l on the
telephone is closer to me than the telephone’spieme which | am
holding physically and bodily in my hand and to egr. Accordingly
with the internet too: the entire hardware andvgafé which is used as
medium is “inconspicuous”, far away, absent, bualdes, through
electromagnetic approximation, the encounter widinggs and other
Dasein which are then close to and present foriDase

The approximation of regions, however, has variogsles; there is,
for instance, a difference between seeing/hearinyea report from
Moscow on the internet or on television, and regdabout it in the
newspaper, or reading about Moscow in Tolstowsr and Peace
(which last is a literary casting, and even foundiof the city of
Moscow itself, and not merely a description of Mms§. These are
different ways for presencing the city of Moscowvd reports on
television are accorded a high ranking only insefithey are nurtured
by the sense of being as presence in the now (sineity) and the



Ch. 4. Spatiality of the electromagnetic medium 79

priority of the sense of sight. Since time is conee proceeding from
the standing presence of now, the future as whggtiso come and the
past as what is no longeow are experienced as a ‘less’ in being, e.qg. as
passé or guesswork. The ‘immediate’, ‘simultanequesence of a live
television report (or better still, an image andtbaf all a moving TV
image) now is nevertheless highly mediated (through the
electromagnetic medium). The medium itself, howgigeinconspicuous
and in the main even &wvaoicOntov, unless there is a disturbance, such
as a flickering of the image, which draws attentiorthe medium itself.

A live TV news report suggests im-mediacy, i.ea@sence of medium,
and also that truth resides in what you can seth ‘your own eyes’, but

in truth, a live TV news report is an impoverishggsencing of the
happenings on which it is reporting.

When one walks on the street, the medium for walkithe street
“slides underneath, so to speak, certain parteebbdy, the soles of the
feet.” (schiebt sie sich gleichsam an bestimmtenbtkden, den
FulRsohlen, entlang, SZ:107), i.e. this medium cdnleast be
experienced bodily whereas movement on the intasnexperienceable
in a bodily way only through clicking on the pomgi device (mouse) or
shifting one’s eyes slightly. This is an approximatwithout movement
or, in other words, one moves through cyberspat¢k sviminimum of
bodily involvement. Dasein’s approximating does wepend on the
physical, bodily movement, but can also be perfarnw@thout an
involvement of the body. “The spatiality of Dasas therefore not
determined by specifying the point at which a bdugpg is presently
occurrent.” (Die Raumlichkeit des Daseins wird dahiht bestimmt
durch Angabe der Stelle, an der ein Korperding aoden ist. SZ:107)
This implies that the spatiality of the internetbeit mediated by a
mathematico-calculative reduction of space effetyivo Cartesian co-
ordinates, is a genuine spatiality conforming te&a and is naterely
virtual. Dasein orients itself in this space andaide to purposefully
approximate digital beings through this space. Bwene than that: the
internet as a navigable cyberspace is only possibél because Dasein
IS spatial a priori.
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4.3. Abstraction from bodily experience in cyberspee
through reduction of place to numeric co-ordinates

If digital technology ‘advanced’ so far as to béeato decompose the
body itself into electromagnetic waves (and not efyertake
measurements on the body by ‘lifting’ numbers frath and to
reconstitute the body at will (through a conversafrenergy back into
matter), then, to this extent, there would no longe any bodily
experience of space at all, but there would stilabh experience of space
in the sense obasein Then, the finger movements of clicking on the
pointing device, which serves to orient and appr@ate in the
electromagnetic medium, would also be done awaly.Wihe history of
the technical overcoming of distances is simultaisgoa history of the
smoothing out and elimination of the bodily expede of space. Even
with the transition from the horse to the autommbithe bodily
experience of space through approximation regresedthere is a
difference between riding on a horse and glidimgulgh a region sitting
comfortably in a motorized limousine. On the inefn spatial
orientation is provided by URLs (= DNS = a numband signposts
(with numerical links). Approximation is done byiailing a pointing
device. The pointing device points to what is to d@roximated.
Insofar, cyberspace is a very simple space, buentle®less a space to
which both the essential existentials of orientatemd approximation
specified inBeing and Timdave to be attributed.

In Being and Timgthe place where equipment belongs is given
through the totality of applicability in use (Bewtnis), which is the
understood interconnection in which the variousfulséhings stand in
relation to each other. Equipment must be in itgopr place for it tde
to-hand and so that @an be put to use. Each piece of equipment thus
belongs somewhere in its place. This is quite obffe from the way in
which Aristotle thinks the belongingness to plateloysical beings. We
also do not cease to be in the mode of taking-ch(eaily life) when
we approximate things in a different way in a dgjielectronic medium.
When, say, we call up a digital being which theokBrs on the screen
and can seem to us to be very near or very fa sgeming is not merely
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virtual or ‘subjective’, but rather:Only in such ‘seeming’, however, is
the world in each particular situation properly t@and” (In solchem
‘Vorkommen’ aber ist die jeweilige Welt erst eideht zuhanden.
SZ:106, italics in the original) This means thagi@@il beings and the
electromagnetic media can also be interpreted foemng-in-the-world
and not merely from the standpoint of the arithrgalal casting of
being. This also impliesnter alia that the electromagnetic medium
enables a mode of Dasein’s being together withrdifasein. Insofar it
IS erroneous to speak of a merely virtual beingetogr in the network,
for being-together means fundamentally a sharintheftruth of being
by Dasein and other Dasein and not merely a baipcency at one
place in space. Communication by no means requae®odily
togetherness of human beings, nor even a simulyaii presence,
whether bodily or otherwise. Communication can tghace across
centuries and epochs through legible signs in uarioedia.

4.4. Dreaming in cyberspace

As already pointed out, the electromagnetic mediana kind of
gxuoyelov. It is not uninteresting to note that whithteamingwe are
situated in a medium in which some of the remaskgtroperties of
cyberspace occur such as the immediate, ‘instanteherelation to
spatially far-off places. These remarkable propsrtiave something to
do with our bodiliness, for normally, in a wakingte, we move bodily
through space; our body participates in this movemand itself
performs movements through space. This bodily etepmance of
movement, however, is obviated in both cyberspadevehen dreaming.
Cyberspace has a genuine spatiality in which wenorourselves and
approximate beings (cBeing and Timas presented above), but in this
space we move bodily by merely clicking with a fingand do not
experience any bodily presence of what is called Epen bodily
clicking could be made redundant by having sigisaist directly from
the brain to the computer, which, for instancealieady the case today
for some severely disabled people. The movemeanaéyelid or even
mere brain activity is then sufficient for steerirapeself through
cyberspace. The parallels to dreaming are thusopooed. Lying in
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bed, we fly to any arbitrary place and approxintateurselves anything
in the world without having to make a passage t@hotime or through
physical space — which we can also do on the ietesis long as there
are no technical disturbances in the network. Ma@m and
approximation through the electromagnetic mediughisstly and banal
at one and the same time. It is ghostly or eenabse a space is opened
up in which we can move without our bodies, and lhanal because we
move in this space so matter-of-factly, withoutllsenowing (neither
technically nor ontologically) in what kind of dim&on we are moving.

4.5. Inside and outside the digital electromagnetic
medium

Even though the (sophisticated) hardware requiredmiake an
electromagnetic network has its own physical, Vsilpalpable, etc.
form, the electromagnetic medium is still complgtébrmless, i.e.
without digital differenceyis-a-vis digital beings themselves and the
dealings with digital beings in the networknd therefore infinitely
ready to accept what is given (data). Only when lmoks from the
outside, from the physical-bodily world, onto therdtware can it be seen
that the electromagnetic medium as a technicalbdypeced, artificial
being also has a certain form (and consists ofiteformed materials
such as metal, plastic, wire, glass fibre, tran®mst etc.). What is
decisive is whether one moves within or outside electromagnetic
dimension, i.e. within the physical world or thegitkl world. It is
always possible to move in and out of these wordslong as one is
looking through the interface window into the netkoone is dealing
with digital beings which move through an invisibkensuously non-
experienceable medium. This means that we moveffereht casts of
being simultaneously even though we do not perciieen as such and
have always already forgotten them. The mathenitica-formed,
electromagneti€éxpoyelov thus becomes a dimension in its own right.
It is theywpa in which the digital beings are inscribed and vehttrey
are located. Thought in a Platonic way, this spat@mediates between
sensuous beings (from which a digital abstract®mperformed) and
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‘transcendent’, super-sensuous beings (here: maitieah technical
constructions). These beings, stamped thus, cane mibrkough the
medium, and the supersensuous mathematized knosvieiythus been
materialized in the digital electromagnetic medium.

4.6. Spatiality of Dasein with regard to the global
electromagnetic medium

Let us return to the question of the spatialitybafsein with regard to
the global electromagnetic medium. What is fundaaleis Dasein’s
potential to beherewith far off beingsas such. Only because Dasesn
always alreadyhere is it able also to perhaps approximate the beings
situatedtherein various ways by physically going there or bygacng
or bringing the beings situated there to itselfwBand arrow is a
physical way or a means (but not a medium) of axprating, say, a
bird. Reading news about a far-off city is anotivay of approximating,
or acquiring, through the appropriation performed the Adyoc.
Dasein’s bodily approximation by reaching out fgrasping, going to,
etc. is only one mode of approximation. The appatimn of beings
through theAdyog, i.e. by speaking of things, is another. Dasein
participates in the openness of being in which d¢eishow themselves
as such. This openness of being is spatial (aradtataporalf® Being-
in-the-world means also being-spatially-in-the-wlornd this spatiality
of Dasein constitutes the condition of possibifity Dasein’s being able
to approximate any being as such. Approximatiora ifundamental,
namely, the spatial way in which Dasein compousslittoward beings
as suchThe ‘as such’ is essential in this connectionalbise, say, other
living beings do not comport themselves toward geias sucheven
though they obviously participate in some kind openness.
Approximating via the logos (and here this meamsiging to presence,
vergegenwartigen) takes place, for instance, thHrouetters and

2 This statement is too undifferentiated to be temasihce i) being means time

and ii) time itself (what I call the time-clearingp) pre-spatial. For details on
this see my  ‘Being Time Space’ at http://lwww.arte-
fact.org/untpltcl/bngtmspc.html
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newspapers. Here, the words written on paper isrtégiumin which
the approximation takes place. The logos, i.e.uagg, frees itself from
the beings about which it speaks and makes itsdépendent vis-a-vis
the physically given, bodily experienceable beings. medium is
fundamentally a dimension through which beings €hesritten or
printed words on paper) can move. Words enabldfareint mode of
being-with-beings from bodily presence alongsidanth

What can be designated as a technicization of appation is the
point whereteyvn comes into its own with regard to spatialigyvn
otk always rests upon a mode of disclosing or deangplieings
and therefore also on an understanding of beingwisi mostly implicit
and thus forgotteas such It is always a knowledge enabling a know-
how, and can and must be implemented in techniealicds. In
particular, the various media such as paper, th@egor word, etc. are
enabled by technical knowledge such as printingrtelogy. The digital
electromagnetic medium is the consummation of edhmhical media
insofar as it not only appropriates beings in aaloyt far-off places
through the logos, in ‘lifting’ the logos from bes, but also
appropriates them through numbers which then afsables further
calculation. The beings situatdéidere are given a digital (i.e. basically
arithmetic) representation through calculation, thbe it be in words,
sound, images, video, which can then be sent atonglny place through
the electromagnetic medium. Thus, digital, electgnetic
approximation arises which of course presupposesktiowledge of
digital technology as well as the mathematicalingsof the totality of
beings. l.e., situated a priori or ‘before’ tectatiknowledge is the
(invariably implicit) ontological understanding dhe arithmological
decomposition and appropriation of beings which ¢@se down to us
from Aristotle via Descartes.

There are thus two steps: first of all, the digitaklculative
appropriation of beings through which they attaipuaely numerical
representation in digital code, and secondly, igéad medium through
which the digital beings can pass through and ‘meaghrough’ as their
own di-mension. Because digital approximation tgkese through the
electromagnetic medium without bodily experiencsmdce, this kind of
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spatial experience is somewhat ghostly. Daseinitspinodilessly
through the electromagnetic medium without haviodetave its place
bodily. This signifies in a certain way a collapseall places into one
place which insofar destroys the possibility ofnfss. But that has
always been the case with technology; it destraysola world by
opening up a new one. The special feature of theadli electromagnetic
medium is that it is anathematicakpace which can also be represented
numerically, thus opening possibilities of calcidat and cybernetic
control. Since, however, numbers are not only péssebut also without
position, the movement of Dasein in cyberspacedsiced to a game of
numbers even though the user interface presem$ its Dasein in a
sensuous form, say, with 3-D graphic elements, Hte. interface with
Dasein must adapt itself to the sensuous, bodvgrg of Dasein, which
IS, however, only an illusion, a simulation reseimiplphysical reality in
its sensuous givennes. Behind the interface treereerely a numerical
representation of the beings shown along with tbevark which is
physically spread over the entire globe without theographical
scattering being sensuously experienceablsuchand without the user
having to understand anything at all about digtatle. Nevertheless,
Dasein knows that it is approximating beings frolnoaer the world
and thus appropriating them. By virtue of the sensugraphic interface,
Dasein can immerse itself in a simulated realitpegated by digital
code as if cyberspace were a second world for mgadi second life.
Much has been made of this ‘virtual reality’ of eybpace without,
however, its ontological underpinnings in the digdissolution of being
having been adequately clarifiéd.

The two steps named are supplemented by a thirdhwihiowever,
goes far beyond the first two. This third step,aiigady explicated, is
the further cybernetic calculation of the beinggrapriated in digital
form in computing machines of all kinds, such assP@ovement
sensors, robots, implanted microprocessor chips.itlis not simply a

29 Cf. Michael HeimThe Metaphysics of Virtual Reali@xford U.P. New York
1993; Michael HeinVirtual RealismOxford U.P., New York 1998; David R.
KoepsellThe Ontology of Cyberspace: Philosophy, Law, arel Rhture of
Intellectual PropertyOpen Court, Illinois 2000.
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matter of presenting the appropriated being measlinguistic or image
information (which, of course, also presupposesedam amount of
further processing of the digitally captured belndgsit, furthermore, the
measurement data obtained are processed furth&rdigital program
(which always represents a certain, fixed pre-ustdeding of the data)
in such a way that control functions are triggared cybernetic system.
For instance, numerical data on traffic flow on ieas roads are
automatically gathered through electronic sensgrelematics services,
and calculated and processed in such a way thatdtiver of an
automobile can be offered a graphic representatfca congestion-free
route on the screen of the car’s navigation systms example shows
how the spatiality of the digital-cybernetic netiwantermeshes with and
feeds back into the spatiality of bodily being-hetworld. The will to
power over movement and time thus extends alsavil B0 power over
space on a global scale

4.7. The global network: geometric §et6¢) or purely
arithmetic (&0etog)?

Does the electromagnetic medium as a global netwuake a
geometric @et6g) or a purely arithmeticé®etog) character? If one
conceives of or represents the network as pointshndre connected or
not connected by lines, then it has a geometricachar which is called
a ‘graph’ in mathematics. Graph theory today isaatonomous area of
mathematics. But is the specifically geometric elotar of networks
relevant here, or can the points and lines of ab@) network be
represented purely arithmetically or numericallyRisTis indeed the
case, since we do not at all have to conceive efdlectromagnetic
network in a geometric or aisthaetic way, but rgthe suffices to
represent the network with its connections by nucaérco-ordinates
(vectors or k-tuples) such as (nl1, n2, n3, ..K), ne. only the numbers
and an ordering of these numbers is necessary althg mathematics
(a calculus) for calculating with these numericteed. Can the network
be represented as a kind of matrix calculus? Indéedan! The
electromagnetic medium is representable as a matrece the matrix =
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mother = Plato’s “wet-nurse of becoming” in a bynaumeric guise.
So-called analytic geometry, which was developedbgcartes (today
we still speak of Cartesian co-ordinates), is basedhe fact that all
geometric objects can be dissolved or abstracted(an calculus with)
numbers if the numbers assume the form of co-otelnaCo-ordinates,
however, are simply ordered numbers which can bepated in a
matrix calculus within a vector space. What remanfisthe posited
character of geometric figures is the indispensabiered sequence of
the co-ordinate numbers, e.g. the point (2, 5,ie@d from the point
(5, 2, 5) even though the same numbers occur in botordinates. The
task of mathematics consists in calculating witlesth co-ordinates
whilst respecting the ordered sequencing of the bmrm contained
therein. This problem has long since been solvethathematics. Only
for this reason can arbitrary geometric figuresnindimensions be
represented via equations in computers, for computaly compute
calculate they cannot deal with geometric figuras suchbecause
computersare not aisthaetic but rather purely calculative fieit mode
of being). A microprocessor can only work througbtngecutively a
countable number of arithmetic operations.

A necessary precondition for breaking down netwarite a matrix
calculus is the study of networks through graplothecombinatorics
and topology. Topology as a branch of mathematiearly shows its
geometric origins, and it deals especially with twmnectedness and
non-connectedness of geometric objects (therefasgertng also
problems of graph theory) easily representable wsmrsdy to the
imagination, but very hard to calculate. The toppincal objects of
geometry therefore had to be reduced to a kindatfutus by abstract
algebra in which not merely numbers play the ke, rbut symbols
representing the placeless and positionless elesna¢atostractly defined
mathematical objects such as groups. The elemén® group are
abstract symbols representing magnitudes in genandl therefore can
be calculated. Whether a given geometric objecirsected or not is
converted into a problem in abstract algebra inwmgl\chains of groups.
The geometry of a space thus becomlgebraically calculable(more
powerful than arithmetically calculable, becauseeargeneral) which, in
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turn, is a precondition for it becoming amenabledigitization and
specifically digital calculation.

If place in the global network is made mathemaltcealculable, the
electromagnetic network is placeless, and positiondy insofar as the
co-ordinate numbers or symbols preserve an ordefif). It is not a
genuine geometric structure, or rather: all geoimetiructures can be
represented algebraically and thus become repeddent and
manipulable by computing machines. Hence, the ¢lelegtromagnetic
network itself can be represented as a mathemaitieatligital, structure
which accordingly can be controlled in a mathenadticalculative way.
The technically constructed world of cyberspace ftisus a
mathematically comprehensible space in which beamsopriated by
mathematical knowledge circulate. But the reductdmphysical beings
to geometric figure and further to algebraic magpheis accomplished by
modern mathematics is not a one-way street: theculadive
manipulation of digital entities in the global nerk also has a
translation back into a sensuous form. This is dbecalled graphic
interface that makes the handling of computers #ed ‘sojourn’ in
cyberspace itself more natural for Dasein. Daseam c¢herefore
experience cyberspace from the non-technical ‘@isad an independent
spatial dimension in which it can orient itself aatbo approximate
digital beings, and which also maintains easilyatiadple interfaces with
the surrounding sensuous physical space of thedworl

4.8. Difference between Aristotelean/Platonic andigital
ontology and the latter’s specifically totalizing
nature - Merely an oppressive over-presence of
digital beings?

How is the being of beings thought in a digital @agy differently
from Aristotelean and also Platonic metaphysics?ligital ontology
views beings neither from a supersensuous toposavihe ideas reside,
nor only from the categories (without which therewd be no world-
understanding at all), but ultimately from the cdéting mathematical
dimension inhabited bybstract algebraic symbolsvhence physical
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beings appear only insofar as they are representabl algebraic
symbols, thus becoming also measurable and digitldcomposable.
TheLdyog has become not only logically and mathematicadlguable,
but also, as we have seen (8f1 The appropriation of the truth of
beings, digital interpretation of world-movementdans outsourcing
through executable, cybernetic machine-godsutsourced into self-
poietic things. In the everyday world, it may vemell happen that
digital beings gain an overwhelming precedence owgentinuous,
physical, ‘analogue’ beings, which means that dealiwith the medial
dimension of the electromagnetic medium would attae upper hand
in the life-world vis-a-vis other possibilities ekisting. For instance, the
practice of reading news reports digitally coulehghe upper hand over
reports which are simply printed on paper and tated. The reading of
newspapers actually printed on paper in the liteesise could thus die
out since, in the digital world, the messages amdsnmay continue to
circulate only in digital form. Or digital productsuch as computer
games may make youths completely insensible to whajoing on
outside the digital cyberspace dimension. Theg-\World may then be
totally absorbed into the digital dimension. Or nesy today
increasingly reliant on digital technologies, mayast totally smother
the viability of live theatre.

If, however, through digital ontology it can be ise¢bkat digital beings
still represent something abstracted from the smnsy experienceable
world, then the digital beings will appear as teehnical constructions
which theyare in truth, i.e. in the complete uncovering of thie&ing.
Despite all the digital technology, humans remandily, mortal beings
that experience the world sensuously with its ddst, blood, sweat,
wine, meat, light, its fragrances and colours, abd can also sometimes
bash the table forcefully, take a walk through wsagcite a soliloquy
on the stage, etc. And even digital beings haveake account of the
bodiliness of Dasein, e.g. that messages and infeasto be legible to
the physical eyes, and a computer or a mobile helep has to be
operated by hand. Cyberspace can also presentgitsl doeings to
Dasein in a strikingly natural, sensuous way. Diesail the abstraction
that makes calculation possible, digital technolagn be translated
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back to humans in their bodiliness as sensuougigrencing beings. Is
this sufficient to appease qualms about the invasib robots from
cyberspace?

The question is not just whether all these sensbodgdy aspects are
only admitted as existing when they appear fromdig#al dimension,
but whether the digital way of thinking totalizes hecomethe natural
mode of human thinking, along with all the convewie and cybernetic
control that goes along with having digital devicésall kinds ‘at one’s
fingertips’. No doubt, the omnipresence of digiteings can become
oppressive and absorb or push aside the natueaivbfld. Like any
other casting of being, digital ontology makes #&saute, totalizing
claim which, however, cannot be relativized simply referring to
natural ontic givens (dust, fragrances, walks, tiveatre, etc.) and life-
nourishing practices in the ‘old’ physical worldarcompetition with the
seductions of dwelling in cyberspace. A relativizatof the digitally
decomposed world is only possible through an ogiod destruction
that goes to the root of the digital way of thirkias it has been cast
throughout the centuries and millennia of Westastony, as we have
outlined. It cannot be a matter of repeating tladl“of other castings of
being and keeping them alive and vigorous alongshie historically
‘latest’ casting of being. For instance, it canbeta matter of reviving
Christian ‘spiritual’ ‘values’ to compete alongsidi#he seductive
convenience of a digitized ‘materialism’, becaudes tvery core
ontological concepts of ‘spirit’, ‘matter’, ‘valueare themselves in
guestion and have to ecast in another historical time which are our
own times The conflict among historical castings of beimgiag in this
way opens up again the forward-lookingyovtopoyio mept 1ng
obotac (Plato), the question of being concerning how deias such are
to shape up and appear in their truth.

Western history has been and, insofar as it sl & future, remains
the struggle (especially against the powerful caoghcy of established
ways of thinking) to cast being alternatively ahdg to fore-cast future
historical ways of thinking-and-living in the worldtarting always from
what has already been cast as an historical waed subterraneanly
and obliviously on a definite cast of ontologichlnking. The digital
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casting of being totalizes to cast all that is e- reality’ as a whole, the
‘universe’ or the world — as digitizable, compu&bihformation’. An
alternative casting is not just another way of ustdding and
experiencing the world, thus shaping it historigalbut, more deeply,
has to prove itself in the struggle as more adegtmtthe phenomena
and thus to human being itself as an historical efagwelling on Earth
(and perhaps elsewhere?). This leads to Heideggesight that the
‘place’ where the question of being is posed is dlearing of Dasein,
and that Dasein is fundamentally open to undergstgnfieing as a
casting of beings in their totality. The ‘naturaitic givens’ and traces of
other world-experiences referred to above whicmadbproperly fit into
the mould of a digital casting of world thereforense merely as a
reminder that the question concerning who we asettide posed more
fundamentally than how it is implicitly answered the digital casting
of world, which is only able to grasp, i.e. to séemans from the
possibilities and potentials of digital technologyight up to
biotechnology with its genetic code and its genetntlerstanding of
‘life’ as well as neurophysiology with its concepti of human being as
a whole in mechanistic terms, where the preferadgigmatic machine
for conceiving human being today is the computée digital casting of
being makes it seem that certain questions conagimiman being are
impossible, senseless questions. Therein lies rdnedhistorical danger
of being absorbed by the Cartesian-mathematicdadiiggay of thinking.
The totalizing nature of digital ontology is theved not merely a
matter of cyberspace — along with other, now digii media such as
radio, television, telephone, portable music playetc. — ‘invading’
our life-world asthe ubiquitous medium. In these shiny forms of
appearance, digital ontology does indeed alreadyirthte the surface of
everyday life in technologically advanced countrigsis only a small
step now from having a mobile telephone permaneggitigd to one’s ear
to having a chip connected to the internet implnte one’s brain.
Digital technology itself is only the consummatingp of the
mathematico-Cartesian iceberg. Underneath it is epech-making
mathematical casting of being, which is deeper &md/ totalizing.
Why? Because the Cartesian casting today undeallescience, and
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science, with its empirical, quantifying mode o€tess to the world, has
becomethe locus of truth in the modern age. Truth for us hasome
universal, generalizable, ‘objective’ truth estab&d by scientific
method. All else has become mere ‘subjective’ apiniat most a
colourful embellishment not ‘properly’ grounded irscientific
methodology. Or quantitative scientific methodoldms been applied to
phenomena that do not at all fit the mould of pladative reason,
notably, the entire gamut of phenomena associatddswecial interplay
including economic interplay (thus, for instances Whoughtlessly put
ontological faith into sophisticated computer maded the economy to
precalculate its movements).

Truth has become that which is established by s@emmethod
according to experimental observation of the falftéhe experimental
data agree with the theoretical model, the scientfeory is held to be
true until further notice. This seems self-evidamid thus it is believed.
But what guarantees the truth of scientific methself? It specifies that
scientific truth resides in theorrectnessof theoretically predicted
observationgorrespondingo the experimental facts. On its own terms,
therefore, scientific method itself cannot be troecause its own
correctness cannot be verified. For the issue eftthth of scientific
method, correctness will not do as criterion, leha the ‘success’ and
pracitcal ‘effectivity’ of science. Scientific meil depends on prior
(Cartesian) casting of the access to the world whogh or otherwise
can only be assessed hQyestioninghow such a mathematically cast
world shapes up, for this casting determines froendutsetis whatand
as whobeings as a whole take shape, come to a standderstanding
and show themselves in the world. Turgruth of scientific method lies
in its riding roughshod over the phenomena inn&xorable striving to
ascertain the correctness or otherwise of the eraply testable
scientific theory with the facts, without ever gtiesing that the beings
interrogated have always already been precast m ghience’s
foundational concepts.

Our ways of thinking about the world and our ownnigehave long
since become totally infiltrated and infected byd®am scientific ways
of thinking, indeed, so much so, that we can staregen imagine
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another way of thinking and are all too quick tpecé other modes of
thinking as pre-modern, unscientific, merely poefind subjective,
ideological, or similar. (Or, conversely, one chamng the poetic and
artistic over the ‘coldness’ of calculating, sci@atrationality, which is
the sameas its opposite, just with a minus sign, but noakernative
Or one seeks a counterweight in ethics and morafitgmputer science
iIs only one science among others, lalt sciences today process
empirical data using mathematical formulae, andetfioee rely more or
less on computers to automatically carry out thequired,
preprogrammed calculations.

But that is not what is decisive. The striking hadrk of digital
ontology in today’s world is also not so much thaquity of digital
media but, more essentially, that through digitghhology our world-
understanding can beutsourcedpiecemeal to computing machines
(automatons, robots) for the sake of automatedrogbe control over
movement of all kinds, especially the free movenwnthuman beings.
This outsourcing is often seen one-sidedly as atigws human beings
to make our lives more comfortable and conveniantelieving us from
unnecessary toil, and this perspective has it#figaton, but the other
side is that we become entangled more and morghargcetic systems
that function inexorably and inflexibly according the logic, i.e. the
world-understanding, that has been programmed it@m. The
possibilities this opens up for state political tohare only one aspect,
albeit one not to be underestimated, for the satll to power,
including its will to power through caring for ipulace, is insatiable.






5. Digital technology and capital

When the digital casting of being becomes widespagad turns into
an ubiquitous mode of disclosure of beings as alevhmaterializing in
autopoietic, cybernetic systems of all kinds, whiea electromagnetic
medium establishes itself as ‘natural’ in paraitethe traditional media,
then economic life also becomes infected by didigihg. Thus today,
we have become accustomed to speak quite ‘natyrally, of e-
commerce, e-tailing and e-conomy and also of Mirtuaiversities,
virtual communities, internet democracy, digitddraries, etc. There is
indeed a doubling of beings into physical and digkieings, for the
correspondences suggest themselves naturally. iBarbgings, which
we understand and can analyze mathematically, eaencoded into
digital code that is outsourced to the electromgmaedium. A book,
for instance, can be stored equally well on papén a digital form. The
ontological precondition for this is that the deteA6yog consisting of
syllables and letters is decomposed further ancesgmted in numbers
(arithmetized). Or, just as well, people can meethie electromagnetic
medium of the internet and exchange views, leasmfeach other or
trade.

5.1. Two exemplary industries at the forefront of he
digitization of beings: telecommunications and
banking

In particular, it is instructive to see how the diiisure achieved
implicitly by the digital casting of beings as sulehs its effects in the
world of capital, i.e. in the economy. There are exemplary industries
mightily affected by the new dimension of cyberspaand digitization in
general: the telecommunications industry, and thekb or finance
industry, and this for reasons which have to ddhwite essence of
digitization itself. The telecommunications compnare subject to the
compulsion to techno-logically bring forth the ued, all-
comprehensiveoov) dimension of the electromagnetic medium, to
open it up and to make it available so that thetaligpeings can move
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freely, without borders and limits. This dimensiomust encompass the
entire globe if such a telecommunications capgata survive in the
long run. The digital entities must be able to méw®ugh cyberspace
anywhere on the globe without resistance; thishes final sense, the
teleology of networking. At present, huge transradi capitals in the
telecommunications industry are still working onisthUnder the
coercion and discipline of competition they areresponding to a
metaphysical destiny (the digital encoding of tlegality of beings)
without inkling at all that they are doing so. “Khdo not know it, but
they do it.” (Marx) The essence can remain unknewand as a rule it
remains unknown — whereas the phenomenal formppdarance, such
as an opportunity for revenue growth and competitipressure,
thoroughly correspond to it nevertheless.

Another industry significantly affected by digitizan is the banking
or finance industry. The banks are also forcedtometely explore and
exploit the homogenous, unified dimension of thectbmagnetic
medium, and they can and must do this becausectimemodity’ which
they trade in, namely, money, on the one handna®rsal equivalent of
commodity wealth, is universal and, on the othecan be stamped into
an arbitrary material as a number. Coins are ayrad@imped material;
today, it is enough for a (state sanctioned) numnioetbe stamped
electronically into the electromagnetic medium dhdt this number,
which is owned by someone or other, can be traresfdrom one owner
to the other. This is already money and in thisnfar can move freely
also as capital.

Capital needs the dimension of vafuevhich is also determined in an
abstract, quantitative way. Only in this quantiatdimension of being

% Cf. M.Eldred Critique of Competitve Freedom and the
Bourgeois-Democratic State: Outline of a Form-Amial§{Extension of Marx's
Uncompleted Systemwith an Appendix A Value-Form Analytic
Reconstruction of ‘Capital’co-authored with M. Hanlon, L. Kleiber &
M. Roth, Kurasje, Copenhagen 1984 (digitized edit@010 available at
http://www.arte-fact.org/ccfbdspf.ntml ) ar€apital and Technology: Marx
and Heidegger available at http://www.arte-fact.org/capiteemhtand on
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which admits of a more and lessmoney what it is, and only in this
guantitative, monetary dimension can and must ahgilculate. All
economic phenomena can be grasped guantitativelyneasured, more
often than not in monetary terms, and this circams¢ forms the
essential precondition for all economic phenomemergially and
necessarily being taken into the grip of digitalhteology, whether it be,
say, through macroeconomic simulation models base@conometric
data, or through decisive statistics such a irdtatiates, unemployment
rates, etc. which provide guides for the attempsteer the economy.
The essence of capital is a movement of objectii@de which is also
essentially quantitative, and the competition amaagpitals has to
correspond to this essence and thus also obey twvements of the
value-numbers. From here comes the compulsion &ok® to merge.
Either they do so, or they go under, or are swalbWwy a larger capital,
for cost-savings are achieved mainly by facilitgtithe relentlessly
increasing masses of monetary transactions whichbearocessed most
efficiently, i.e. automatically, by computers at des in the
electromagnetic network. Since the business of bdoka large extent
consists of monetary transactions and monetary memes, such
movements can be registered electronically in aadijorm and thus
executed in such a way that enormous costs canabeds Bank
customers too must be enticed, partly through nampencentives, into
learning to deal with digital technology and thusoi contributing to
their banks’ cost-saving drives.

Of course, the revolutionizing effects of the dagicasting of being
(which is a mathematical way tfinking the being of beings as a whole
that is alsomaterializedas digital code embedded in electromagnetic
media, thusdoubling beings into physical beings and their digital,
virtual counterparts) are not restricted to only texemplary branches
of industry, but these two industries are partidulasuited for
illustrative purposes because they themselves @maigstally abstract,
l.e. in the one case, they do their business with formless’,

paper inLeft CurveNo. 24, May 2000 (also in German and Chinese). Cf.
also, more recently, nyocial Ontology, op. ciesp. Chaps. 4 v), 51iv), 9 vi).
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homogenous electromagnetic medium itself, and e dther, they do
their business directly with money which is detered purely
guantitatively in its form and can be materializchply as a stamped
number, including in the electromagnetic medium. éfectronic
commerce, too, it is primarily and decisively thematary side (order
processing, accounting, inventory control, etc.)iclwhis exclusively
carried out in the digital dimension and automaasdfar as possible,
whereas the goods (‘unfortunately’) still have sgroduced, packaged,
despatched, etc. physically, of course with thestmsce of a massive
employment of digital technology in automated logs In the finance
industry, the commodity itself is a money-form omaney-near form,
and this then does not require any physical supghaion
(transportation, etc.), but rather the trade camdreied out completely
within the digital-arithmetic dimension with all éhaccompanying
advantages of cybernetic automation.

5.2. Globalization driven from afar by the digital casting
of being

The entire phase of economic globalization we asgngy through
today is borne by the digital casting of being (véas the historically
first phase of globalization was presumably enabiddr alia by the
knowledge enabling the technical development opshi.e. by an
approximating technology with global reach). Itls$s casting of being
which, through digital technology, abolishes dises and levels time
differences and enables the world as a unifiedpu#ianeous’ globe in
the first place. In cor-responding to the digitalsting of being, we
humans are forced to keep up with the new openfngoosld and the
new, digital beings that take shape in it. One espé this is that,
because of the acceleration brought about by appatixg
technologies and cybernetic automation, we have d&l less ‘time’.
The time-saving technologies do not lead to ang{saving for humans,
but a time-saving for capital, such as the redacabturnover time for
the circuit of capital or the just-in-time prodwsiiflow that reduces
costly inventory (cf. belows.5 Time in a capitalist economyThe
digital casting of being is ambivalent; it opensaxistential possibilities
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for us on the one hand, through digital “conveniesof living” (Adam
Smith), and on the other, it makes us into meres aagdevelopments
which roll in over us. We mesh in like cogs and alang, somewhat
breathlessly, behind ‘developments’.

In all the hype (idle chatter) about globalizatioday, the essence, of
course, is not seen at all. People are ontologicalimpletely blind and
forgetful in this regard and are satisfied withistagical explanations.
It is still unfathomable, incalculable and unforesiele how the digital
casting of being will further unfold, say, in thext fifty years. What is
most questionable, however, is that the originigital technology as a
mode of beingis not a question at all. We have lost sight of th
indispensable role of philosophical knowledge whiohHegel's words,
consists in “investigating what is normally regatde be well-known”.
“But such well-known phenomena are usually the niognown.” “The
business of philosophy consists only in bringingpressly to
consciousness that which, with regard to thinkings been valid for
human beings from ancient times. Philosophy thuesdoot set up
anything new; what we have brought out through oeftection is
already the immediate prejudice of each individdallnstead of telling
the story of the string of events through whichbglization has been
enabled by a string certain key (digital) technedsgand other events
(the ontic narrative so amenable to normal undedstg), the deeper,
philosophical task is to uncover how the digitiaatiof the world is
enabled by a certain, historical way of thinking tieing of beings.

31 “das zu untersuchen, was man sonst fur bekanrit hakier solch Bekanntes

ist gewohnlich das Unbekannteste.” “Das GeschaftRielosophie besteht
nur darin, dasjenige, was riicksichtlich des Denkisrs Menschen von alters
her gegolten, ausdricklich zum Bewusstsein zu bringie Philosophie

stellt somit nichts Neues auf; was wir hier durchsere Reflexion

herausgebracht, ist schon unmittelbares Voruriedsjeden.” G.W.F. Hegel
WerkeFrankfurt/M. 1970 Bd. 18:39, Bd. 8:85, 8: 79.
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5.3. Does the essence of capital correspond to g®sence
of technology?

At this point we still require further consideratiof the essence of
capital and how it corresponds, or does not cooedpto the essence of
technology’®> Both are associated, but in different ways, witte t
Aristotelean-Cartesian, ontoarithmological castiofy the totality of
beings and its consummation in the dissection éking-apart or
decomposition) of beings into logical bits whiclk,@aceless, calculated
beings can be inscribed arbitrarily in the dimensiof the
electromagnetic network whence they can be callpdta present
themselves anywhere, anytime. In particular,money, the value of
beings, their valuableness, is embodied quantegtiin a reified way,
l.e. In a separate thing (resMoney as the “universal equivalent”
facilitating universal exchange is an arithmetiodahereforedfetoc,
dtomog) abstraction which can be calculated, and insibfemrresponds
to the digital casting of being and thus also #® world-encompassing,
unified, techno-arithmologically produced cybersgait is absorbed in
this medium and the circuits of capitals can assuwatual reality, too,
their own, independent life, just as Marx analyzesthe fetishism
section ofDas Kapital and elsewhere. This is an autonomization of
capital vis-a-vis human existence and it is enalflelconsummate form
through the digital casting of being, for both ¢aband digital beings
are in their essence arithmo-logical, i.e. theyhbbave a numerical,
calculative, calculating nature.

So one might be tempted to think of capital anditeaagt economy
like a machine that can be controlled calculativejyst like a
technological cybernetic system. In this case, éesence of capital
would correspond entirely to the pro-ductive, chdtue, controlling
essence of technology that sets up the totalithesfigs as a standing
reserve for endless circuits of production, and ploditical polemic
against the machine-like ‘capitalist system’ woulitave some

32 Cf. M. Eldred 20000p. cit. and M. Eldred 200&p. cit. Chapter 9 vi) for
more detalils.
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justification. To clarify this, and without yet hag answered the
guestion posed in the subheading, we have to digetanto the essence
of capital and tease out two quite different megsiaf ‘calculating’. To
this end, we first consider what it means for beitgbevaluable

5.4. The casting of the totality of beings as valliée and
capital as value power play

Everything thatis opens itself to us as valuable in the broadestesen
(including also that which is valueless, worthlesseven detrimental,
harmful), since everything tha has a relation to human being, either
enhancing, detracting from or being indifferent do possibility of
existing in the world. The valuableness of beirigsthe first place, is
their use-value, their being-good-for a definitencrete application that
contributes to living well. In the second placewewoer, (and as already
Aristotle teaches us) such use-values are also dgooathers and
because this is so, they have goeverto acquire something else of use
in exchange for it. This is their exchange-valueg @ arises just as
naturally from human being itself as use-value dibesugh the sheer
fact that we human beings are a plurality and cdraece our living by
acquiring use-values that others can provide forHence both use-
value and exchange-value are categories conceptigpthe relation of
human being to beings in the world on a simpledamental level.

The exchange of use-values is the exercise oftaic@owerinhering
in the use-values concerned to exchangmterchangefor each other.
The exchange-values possessed by the exchangesstutenstarting-
points @pyal) governing an exchanggsdgtopBoAn, which can signify
both ‘change’ and ‘exchange’) and insofar fulfihedified ontological
definition of power as laid down by Aristotle instiVietaphysicswhere
only asingle starting-point is considered. The exchange ofvadees
for the sake of enhancing living (which Marx cdismple commodity
circulation”, einfache Warenzirkulation, MEW23:164% therefore
already gpower playin the strict ontological sense of the term, ‘pcwe
Money arises (both ontically and ontologically) #se universal
equivalentfacilitating the exchange of everything offered éxchange.
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As athing (res), it therefore itself embodies tipower of exchangéor
everything with a price, i.e. it is the reified stallization point for
exchange-valusvhich is nothing other than an ongoing power pdy
the exchange of everything valuable. Since useegaduie generally (i.e.
apart from purely natural products that ‘come forhtirely without
labour) the result of the exercise lmfiman labouring powerd.e. of
human abilities and excellences the power play of exchange is
fundamentally an interchange of human labouring grewso power is
implicated even on the most ‘innocent’ level of lexcge.

Whereas the power play of the exchange of use-salae be viewed
as the metabolismof the goods of living to enhance living, i.e.
exchanging one use-value for money in order to ise@nother, desired
use-value, or C - M - C’, the play of exchange adso be inverted in
order to make more money from money, or M - C -ihere M’ > M.
This is the simplest formula farapital advancing a principal sum in
order to have it return augmented from its circulaovement. A
production process P may or may not be incorporatethis simple
circling of exchange-value as capital, thus distisging between
industrial and commercial or finance capital. Tloavpr play played by
exchange-value advanced as capital is subjectdirdtforemost to the
simple rule that M= M. Otherwise, if M’ <M, the power play would
consume itself until eventually nothing more wes# to advance. The
power play of capital asrmovementrom M to M’ requires at least two,
and in general many, exchanges, each of whiclpmager play between
the exchangers, most notably between the capii@igie corporation,
small firm, or whatever) and the hirers of labowwer, the workers,
who comprise all those (including even the top managers and
executives) contributing to this movement.

5.5. Time in a capitalist economy

Like all movement, insofar as it is determined #meteforemeasured
according to the Aristotelean casting, the valuesgneent of capital is
countedby time (cf. 2.9 Time and movement in Aristotle’s thinking
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which in this case is theurnover timeof capital®® the measure of a
circular movementivkiodopia, Phys A 14;223b19) from M to M',
The success or otherwise of the circuit of camtal thus beneasured
by the simple finite-difference formula dM/dt = (MM)/(t' - t), where t
and t' are the points in time at which a capitahss advanced and
returns. Such a formula measuring the result ofcttalist value-play
relies, of course, on the reduction of the phenanesf time to a linear
variable consisting of now-points and also on teduction of the
phenomenon of value to a quantitatively determimadney-value
wherein the power play underlying value becomesisible. The
differential calculus developed by Cartesian (Newdao/Leibnizian)
mathematics in the modern age for physical movertarefore applies
also to the social movement of value as capitabeial without
necessarily requiring infinitesimals but only a occdlis of finite
differences.

In decisive and essential contrast to the movermkephysical bodies
described by Newtonian (or even Einsteinian) lafsotion, however,
there is no formula to compute the difference M), -because this
difference is merely the outcome of a value powky pn which
exchange-values are actually exchanged. There istnosic potential
exchange-value inhering in a use-value that coulkeldetermine its
guantitative exchangeable value simply because asxhvalue itself
only comes aboubr happensin a power play on the market among at
least two, and usually many players. Such is theep@lay played by
capital in its plurality whose ontology represerdsrupture with
traditional metaphysics because it can cope onlih vmono-archic
movement, not with the poly-archic, ‘playful’ movent of social
interchange. Capital is therefooalculating in that it reckons with a
surplus value at the end of its circuit, but it manprecalculatethis
surplus with calculative certainty, for the gainfudterplay on the
markets is essentially risky and uncertain.

33 Cf. my Critique of competitive freedom and the bourge@isdcratic state

1984/2010 Appendix §842ff.
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Moreover, thetime required for the movement of an exchange
transaction also has no ground in a law of soc@lement according to
which it could be calculated, nor is this time mtd uniform.
Commodities offered for sale on the market aresit fipeueily, Phys A
12;221b28) with respect to their value-transfororat@nd only jolt into
movement upon being sold. They are neverthelesssabnly within the
overall movement of capital, so that this theirngeat-rest is only a
limiting case of their movement as value, justaasmlogously, a piece of
timber at rest on the carpenter's bench is stilthimi the overall
productive movement of being made into a table. fifowement of a
single capital involves many individual transaciaand therefore many
individual value transformations, each of whicheaskts own time, so
that the overall movement of one turnover of caglegpends on many,
even myriad value transformations being achievddrbehe advanced
money-capital returns. This circumstance implieseady that the
circular movement of even a single capital comgriaeseries of jerky
movements of value transformation plus the movenoénproduction
itself, which may be organized technically, througbistics and supply-
chain management, to run smoothly. Especially atitberfaces where
commodity-value has to be transformed into monduyeja the
movement of value comes to rest for a time whicly rba brief or
extended depending upon market conditions.

The circular movement of a single capital is hebhoth incalculable
and uneven The reproduction of an entire capitalist econamyolves
the intricate intermeshing of many individual citsuof capital. The
turnover of the total social capital is thereforem® more complicated
and intricate than that of a single capital, sa tha counted number or
time associated with this total social movemeriiath incalculableand
non-uniform since the underlying movement of total socialitedptself
iIs both incalculable and uneven This contrasts with Aristotle’s
determination of the measure of time as an “evenuldr motion”
(kxvkAodopia opuaAng, Phys A 14;223b19). The regular period of even
circular motion makes counting easier and its numbie. time, easier
to deal with calculatively, and public measure of timen a standard
periodic movement facilitates the co-ordinationnadvements not only
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of capitals but among the economic players in gdnek uniform
measure of time, such as the year, can be impasdldeomovements of
value as capital, but this is only the abstractssuiption of many
complicated, uneven movements under a conveniantiatd.

If the turnover of the total social capital is thasic, underlying
movement of a capitalist economy, the measure isf tthrnover also
provides the basic measure of time in such a soe#bse rhythm is
determined by the circular, augmentative movemdntapital. As we
have seen, this underlying social movement is umewdich implies
that time in such societies is also uneven (not ke more regular
movement of, say, an agricultural society in tuntwhe movements of
the seasons). Furthermore, the measure of thessuofea turnover of
capital is not only the amount of surplus valuthrows off on its return
as money capital, but also the turnover time takanthis circular
movement, i.e. the faster the turnover, the modditable the capital.
Since capital is this augmentative movement fromn@yoto more
money, it achieves greater augmentation by shargeas far as possible
its turnover time, thus reducing the denominator in
dM/dt = (M' - M)/(t' - t) and increasing it overalf the turnover time of
total social capital is an underlying, basic measafrtime in a capitalist
society, the tendency of capital to shorten theduer movement means
that time in such a society becomes shorter and shoifbat is, a
capitalist society tends to continuallgceleratetime, even though such
acceleration is not precalculable (but at mostgadstilable), depending
as it does already on the simple, but neverthelesslculable
transformation of commodity-value into money-val¢gale of the
finished product on the market) and money-value atmmaodity-value
(e.q. if supply on the market is short).

Since the augmentative movement of value as capgalthe
fundamental underlying movement of a capitalistnecoy, and this
movement draws iall the players striving to earn income in the gainful
game, and participation in the competitive gairgfaime is a vital aspect
of social life in such a society, any obstructianthe gainful game
threatens the very movement of society, and timméess and in some
places can even come to a standstill. Essentiabnsafor obstructions to
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the underlying valorization movement of capital ides in
disproportionalities among economic sectors inrgproduction of total
social capital and overaccumulati¥n.Some industries and some
regions may lose out in the competitive struggle e transformed into
industrial wastelands where time has come to a halthe competitive
players themselves on the surface of society, hewedvindrances to
economic movement can have many phenomenal gumksnay even
be caused contingently when, for instance, someérg@meneurial)
players misjudge risk. A capitalist society therefbas a vital interest in
keeping the gainful game moving at any cost. Oheestate proclaims
by fiat that its paper money is legal tender withnterritory, it also has
a way of steering, or interfering with, the gaingdme through central
bank monetary policy, and may or may not be pdytiasliccessful in
preventing the gainful game, and time itself, fréattering and coming
to a standstill.

5.6. The global power play measured by money-value
and its movement

Today, at the culmination of the modern age, theqvglay of capital
has becoméne global game in which everybody is involved as aypt.
The players are not merely the capitalists, butryday who has an
exchange-value with which to play on the markespeeially working
people from the unskilled to the highly skilled,datihe entrepreneurs.
Everybody, whether on a modest or grand scalgugitt in the game of
acquiring exchange-values either to use them @ctumulate savings,
wealth and capital itself. Therefore, everythingttis (including, say,
icons, art works, white beaches, ‘untouched’ nainirgeneral, etc. etc.)
appears in the light of the global power play aslae, and everything is
viewed from the viewpoint of its value for the paviday in which value
IS augmented, for it is not only the capitalistsoware involved in

34 Cf. my ‘Anglophone Justice Theory, the Gainful Gamed the Political

Power Play Section 8. ‘Anomalies in the gainfulnga and the political
power play' http://www.arte-fact.org/untpltcl/angfig.html#8.0 andCritique
of competitive freedom and the bourgeois-demockstiteSS65ff.
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gainful activity, buteverybody The world therefore opens up in such an
age as thg@athering of all the opportunities for gain to badhthrough
the interplay of powers of various kindgarting withlabouring powers.
The world is therefore global power play promising gajrand, due to
the incalculable nature already of the simple erglkavalue relation, the
power play itself is essentialiyjcalculable and asuccessfubutcome
cannot be precalculated or guaranteed. The ongmngr play of value
iIn movement has both winners and losers, althougth necessarily
winners only at the ‘price’ of others losing, fdrete are also mutually
beneficial or win-win situations. In particulargetvorking class itself is
not necessarily the loser in this gainful game, &nel quantitative
comparison of incomes gained is only on a supaiflevel the yardstick
for success or failure.

Money is the mediator in this dimension of quaatfivalue, the
medium which enables universal access to acquwimgt is valuable. It
IS inconsequential in this context whether whatakiable is a thing, a
human service (i.e. the exercise of labour powesoofie kind or other),
a piece of nature or — in a derived way and, ssptak, of second order
— money itself (interest). Money is then, as theresentative of wealth
in general, the universal key, by means of exchatmethe universal
socialpowerover all that is valuable. Money is reified sogawer par
excellence. All possibilities of existing in the e are enabled by
valuable things and therefore entertain, directlyinglirectly, relations
with money as mediator. In any appropriation ofuaslle things in the
broadest sense by human being, a more or lessatosed from the
perspective of the gainful game through the propostin which they
are exchanged on the market. Therefore money, igsrsal mediator of
exchange and the abstractly universal represeatafiwhat is valuable,
iIs abstracted from any quality and is thus only niaatively
distinguished within itself. Hence it can assume florm of pure
countable numberdfp18u6g) which, in turn, of course, can also be
digitized. As universal mediator for the exchandgevbat is valuable,
money itself is valuable, i.e. a social power, @nerefore access to it
must be regulated. Money must be acquired accortingertain rules
for acquiring it property rights especially those pertaining ¢tontracts
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of all kinds that regulate the interplay). The mul®r exchange and
acquisition constitute the framework of the gainfiame in which
human beings must participate insofar as they @xfhleir options for
existing well.

The way of viewing everything from the perspectfanoney, which
allows beings tobe in a certain mode of quantitative valuableness,
means that money is something resembling the rmhjaecipitate of a
homogenous, universal, quantitative dimension ifcivivalue discloses
itself, also quantitatively. Even when a sateligesent into space or
make observations of distant galaxies, etc., cgaeh is done into the
sub-atomic world, these activities are guided aaodstrained also by
flows of money, i.e. money mediates, through emgbéind constraining,
the dimension within which we also measure andofatiour existential
possibilities and activities, our movements as adgeings, as well as
their limits. It is a medium for the movement ofnman living itself.
Money and value, too, distinguish us from animaiitgofar as we are
exposed to fathomless value and thus also to éssjreedanddesire
Animals do not have desires, but only limited dsiwehich can be
satiated by their environment. They do not lookrmagthingas valuable;
they are not exposed to the apophaasovhich shows up beingas
such and in such a way that they can be addresgeithebAoyoc,
including in the category of quantitgdc6v). Only we humans cabe
voracious and greedy, and voracity as a mode ofahnurfneing’s
comporting itself is a possible way of respondimgl @orresponding to
the gathering of promising possibilities of gairf ¢ourse, including also
the ‘negative’ or detrimental possibility of losingf failing to achieve
success). Money has assumed historically diffegagos such as gold,
silver, state paper money and today, strictly gedrdumbers stored in
the electromagnetic medium. Digital money is theepronsummation of
money in its purely quantitative value-being fohardly requires matter
at all, only the electromagnetic alignment of a mleuof molecules.
These numbers and their flow (cash flow) encompass,insofar steer,
all possibilities of human existence either dingat indirectly. Without
a flow of money mediating the gainful power playntan being itself
cannot move in its existence, something that besormainfully
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experienceable in every severe economic downtughanomena such
as the so-called ‘credit crunch’.

We could also formulate the fundamental conditidnaocapitalist
world (i.e. of a world that is sustained in its meawent through the
power play of gain) in the following way: Nihil esine valore —
Nothing is without value, in resonance with Leibmpancipium grande:
Nihil est sine ratione — Nothing is without grouadreason. But value
itself is not a ground, coming about as it doesugdbessly in the
interplay only as a promise. This means that ehergthas its value in
the sense that all beings are open, disclosetipfial as use-values, but
also as exchange-values suitable as pieces in diméufgame. Like
every ontological world-opening, this casting ofrdoas a value game
Is itself ungrounded, i.e. there is no foundinguy or reason why all
beings should be caught up in the gainful powey plavalues and also
no reason or ground for value, measured in moneprias, having a
definite quantitative magnitude. The principle, ihiast sine valore,
posits of itself — fathomlessly, from the very depbf being — a mode
of disclosing beings as a whole and setting thetm motion in the
gainful game whilst enticing human beings as tlagqis in this game. If
the use-value of a commodity, depending as it doeshe constantly
shifting ways of living in which human beings cusrily live, is
without ground and thus also quantitatively indeieate as an
exchange-value, then it is also the case nlo#thing is without riskfor
the values are determined only through the intgr@anong many
players in which they are exposed to validatiorothers. The circling of
value as capital has to pass through several oy mane-validations on
various markets before the success of its cirauithome and hosed'.
Risk is that which cannot be brought under the robrtf an&pyn, but
just happens, comes along contingently ¢vupepnkog).

The entrepreneurial risk familiar to capitalismelfsderives from the
fundamental groundlessness of values as they cbmét & the power
play of exchange-values of all kinds. Above thiswgrdless abyss and
before the horizon of the being of exchange-vatliethe players in a
capitalist economy play, above all, however, thetregmmeneurs
themselves who, as the lead players and initiagbescircuit of capital,
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are exposed to the essential contingency of v&laging and spending
money is indeed a deeply rooted historical customabkng our
existential options. Money, however, is not simpdy technical
instrument but the ontic, material precipitate oh @ntological
dimension, namely, the dimension of value, whicansistorical way in
which world opens up for human being. Money as tehps the
autonomized movement of the augmentation of monél ws own
simple, finite-differential formula for success tailure denoting the
accumulation or destruction of value as capitaic&imoney and capital
as embodiments of value are infected with the gitessness of an
interplay of powersthere are no laws of motion for the economy
analogous to the laws of motion for physical beimggestigated by
physics.

5.7. Recovery of the three-dimensional, complexly
interwoven social time of who-interplay

The global gainful game that assumes the form efrttovement of
value as capital has a Janus face. On the one haithws the face of
the striving for the limitless accumulation of valas capital, the modern
consummation of Aristotle’s chrematistics. On th#heo hand, the
simplest of exchange relations in which one useeséd exchanged for
another is already, at root, when deciphered, nkerchange of human
powers i.e. humamabilities. Such an interchange — a power interplay
— can be, and often mutually beneficialThis is the fair face of Janus.
As the movement of social life itself, this inteaciye of powers is
endless, limitless, for there is no end to how huipa@ings can exercise
their powers for each others’ benefit. Thus there @vo different
perspectives for looking upon the constellation b&fing called the
gainful power play of value, one fair, and one smfair, and sometimes
even downright ugly, that consists in employing @awersagainst
each other, to unfair advantage. There are cosnlays of playing the
gainful game unfairly, both subtle and blatant.

To bring the fair face into perspective requires, am ontological
condition of possibility, reappropriating the tirteat has been quantified
as a mere mathematical (and hence timeless) vartaiol the formula
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given above for the success of a circuit of capftal the time in which
we play the gainful game is our own, finite lifeag of our own finite
life-movements. Firstly, as elaborated3ain und Zejtthe mathematical
variable t has to become thought and experiencedhas three-
dimensional ecstatic, finite time of human beirsglit that casts itself
into the open dimension of the future by retrievimigo it has been and
fashioning its ownmostsingular possibility of existing. Such self-
casting, however, is close to being misundersta®dugo-production.
Therefore, in a further twist, this three-dimensilbyn stretched time has
to become thought and experienced as sleial time of social
movement itself, which is not just the measurab®vement of total
social capital, but the immeasurable, complexlgmbven movements
of social interplay in which each individual haphelly comes to stand
(or fall) as somewho, to gain or lose its selfthe power play of social
recognition and social validation of its powers aibvdlities.

5.8. Fetishism

For Marx, fetishism means that the products of hurtabour as
commodities, i.e. grasped and disclosed from timeedsion of value,
seem to be imbued with a ‘magical power’ of thewsgl Under the
commodity form, the products themselves (which cditourse, also be
service-products and by no means have to assunaépabge objective
form like industrial products) assume the ontolagjzharacter ofalues
In the exchange interplay on the market, commalidie embodiments
of value take on a life of their own as vehicles \aflue and its
movement. Fetishism is most blinding in the valae¥f of money, for
money itself as a thing seems to have a magicalepowhereas ‘in
truth’ this power as universal equivalent for ainumodities has an
origin in the value interplay itself, according which beings disclose
themselves in practice to each other and to hurearglas valuable, and
so beings as a whole and human being are transpteghto each other
in this dimension of value.

A further form of fetishism inheres in interest-ag capital which
seemingly ‘of itself’ brings forth precalculably anterest yield: M
becomes M'=M +i over time t. ‘In truth’, howevere. in the full
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disclosure of its essence, the interest yieldfma of appearance of the
augmentation of value in analogy to the quanti@ativowth of reified
value through its productive circuits as capitalialth sets human
abilities into motion. Everything thus depends olaritying the
ontological origin of value, i.e. on entering ahoughtfully deciphering
the value dimension itself as a dimension seemimgtiz a life of its
own.

Marx’s concept of fetishism includes as its fok tthought of the loss
of (socialized, collective) human control, for th@&ue dimension in his
thinking is traced back ultimately to labour (whigh thus implicitly
proclaimed to be that which ultimately is solely luable and
guantitatively determining for exchange relatioasy it is shown that,
because of the commodity form predominating in tedist societies,
consciously organized social laboas suchdoes not serve as the
underlying basis, i.e. as the subject, of humamewauc activity, but
rather that this subject role is usurped by objectilabour itself as
capital. This Marxian retracing to the essencetated in modernity’s
metaphysics of subjectivity in the form that theqjated, collectivized)
human is postulated and cast as the ultimate subfethe totality of
beings. Only within such a metaphysics can cataldesignated as
something resembling an (alienated) ‘human produst’ even as
alienated human freedom. For how could humankindfree as a
socialized collectivity whilst quashing the inteplof individual human
powers in rivalrous, gainful play with one another?

Nor can capital be addressed at all as a kind ofn@ogy, a
‘machine’ that could be mastered by (collectivegialized) humanity,
but rather it can at most be brought into a conoecwith Platonic
t€xvn kTIntikn (an art of acquiring)n contradistinction toteyvn
mountikn (cf. Sophistéf19¢c and GA19:272ff). Capital is the wager to
augment value through the interplay of exchangel aot a fore-
knowing, precalculable movement of bringing fortkkadue-product, for
value itself cannot be pro-duced. The fetishisncagital therefore has
nothing at all to do with technology and technipabducts or any
autonomization of suchlike, nor with surface pheeom such as
consumerism (but solely with the appearance thlakeyas the power to
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exchange, seems to inhere in certain things of $kebkmas). That would
be a complete misrecognition (all too common) & ghenomenon of
economic fetishism as first brought forcefully inteew by Marx.
Rather, the origin of fetishism has to be soughtthe ontological
dimension of value and the interplay in which vatmmes about in a
power play, and the phenomenon of technology cabrbeght in only
indirectly, via this value-dimension, for instancas a factor for
enhancing thehancesof value-augmentation in the competitive power
play® Value itself, the disclosure of beings as valuaisl@ot a human
product, not a human machination, even though hsnreetessarily
participate in the value dimension in the sameeassthey ‘participate’
in the ideas, for it is ‘natural’ for human being be open to
understanding and ‘practising’ use-value and tlueeshlso use-value-
for-others, i.e. exchange-value.

5.9. A capitalist economy is not merely complex, Ibu
simply ontologically playful

It is often observed that modern technical systemsjuding
organizational systems, are highly complex and efloee non-
transparent, which leads to a certain autonomizatiecause they are
then hard to control. If, proceeding from this famte tries to clarify the
non-transparency of the capitalist economy (whashwe have seen, is
not merely a technical system, but a value poway)phs a complexity,
then the ontological dimension of value is losthsigf and instead an
ontic explanation in terms of complicated caustdnmlations is offered.
The being of capital, however, can never be cagtoreclarified by a
concept of causal complexity (reciprocal, ‘dialeati or otherwise) or a

% Valorization is here the translation of the Marx@oncept ofVerwertung In

normal German usageyYerwertung is the utilization or commercial
exploitation of some resource or other. In Marxidmnking, however,
Verwertungis alwaysVerwertung des Wertyalorization of value, i.e. the
‘utilization’ or ‘exploitation’ of value (in the fon of money or commodities,
including especially means of production and labmawer) to augment itself
in a circuit of capital.. Valorization of value tlsus always the movement of
guantitative self-augmentation of value.
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concept of system, since such concepts blindly skgr the question of
value and explain the interconnections among beamjs by attributing
causal blame (Gkoxitiog = blame = cause) instead of allowing that
which simply comes alongtd coupepnkédg = contingency) to come
into play.

Early on in the analysis of the essence of capitaDas Kapital
capital is determined as an “automatic subjecttqanatisches Subjekt,
MEW23:169) in the sense of the self-valorizatiorvalue. Capital is not
anything resembling a cybernetic subject contrgllia total-social
economic reproduction process. Rather, the subjemtacter of capital
must be sought via the concept and dimension afevaCapital is then
subject only in the sense of the underlyihgdkeipuevor, subjectum),
incessant and therefore “automatic” movement olue&athrough the
valueformsof money, commodity and back to money in the stgvor
an augmentation of value. This (formal) movemenkesa place
according to the rule of play that the rate of gerof capital be
positive, i.e. dM/dt = (M' - M)/(t' - t) > 0. Thisule of value interplay
asserts itself inexorably in the long run. Valuteiplay itself is, in nuce,
the game of mutual recognition of powers, startimigh individual
human powers or abilities, but including also dediypowers inhering in
property and money as exchange-values. Value @arftre be thought
of in the first place as the dimension mtual social recognitiona
simple phenomenon lying at the basis of all human samiatiwe
estimateandesteeneach other’s powers, abilities (even, and esggcial
when we areindifferent to or detract from each other’s powers and
abilities).

As we have seen, capitalist economic activity idartaken under the
principle &pxn) that from advanced capital (money M), more cépita
(money M’) is supposed to flow back, which is adiof rule of play,
constraining boundary condition or condition of st&nhce for capital:
M'- M > 0. This principle is by no means complax bather, extremely
simple and its origins do not lie in the nineteenth aepntut already in
ancient times. Aristotle already thinks about thedless striving for the
augmentation of riches by way of chrematistics. Pphiaciple of the
valorization of money, its self-augmentation wheiewed from the
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standpoint of advanced money-capital bending bagto atself to

determine a difference, comes to us from a fareoifin (as a sending
from destiny), just as modern technology comes froagvn as a

poietically knowing mode of disclosure that was emkas the
foundational, paradigmatic phenomenon for Westgrroductionist)

metaphysics that has subterraneanly shaped Wdsttany. Marx says
that since Aristotle not a single step has beeertd&rward in clarifying
the concept of value, the key to deciphering thmlogy of our social
being. That sounds similar to Kant's parallel rekmaregarding

Aristotelean logic.

“Destiny” here does not mean anything like a fatehie sense of an
alien power that decides our fate, but rather tehcal disclosure of a
world sent, or eventuating, from being (hiddennesshingness) which
we can never completely fathom nor control. Thschllisure comprises
the various historical ways in which we can enceumhenomena and
address them and also be addressed by them. Cartgile ‘ideas’ form
the ontological ‘scaffolding’ on which an historicevorld hangs. A
world shapes up for us as historical beings exgsitintime, andastime,
and the shape this historical world assumes igméated first of all by
our deepest and simplest shared ways of thinkihg, dnes most
unquestioned and apparently unquestionable in amgnghistorical
epoch which seem absolutely self-evident (suclobgcttive’ scientific
truth seems to us today). The ground-categorieanoépoch are also
those with which our thinkinglentifiesand hence those with which our
very identities, i.,ewho we are are bound up. A shift in historical
destiny is always a matter ofdasquieting, conflictual transformatioim
the way in which world discloses itself to us artsbaof letting go of
how we have understood ourselves hitherto in olfistEnding. Destiny
IS not a being, an instance, but must be undersésod sending and
receiving of deep, simple ontological ‘messagegjjvang and taking to
which human beings belong as recipients. It shbaldpparent that only
the strongest, and not the pusillanimous, are @bieceive the message.
The strongest here are not the most unbending teadifast, but the
most receptive and ontologically ‘sensitive’ whe able to suffer the
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concussions associated with a seismic non-idelnityween thinking and
established world.

To return to the question of complexity: Marx intrgates the
complexity of capitalist economies only in the setosolume ofDas
Kapital, The Circulation Process of Capitaivhere the opagueness and
intricate complicatedness of the economic wholelaalt with, which
leave open many possibilities in the overall precekreproduction of
the economy for frictions to arise in the intermaghand intertwining of
the many individual capitals, etc. But already simple value-form
itself (which presupposes @lurality, a sociating of commaodities) is
essentially contingent and incalculably unpredieabince what or how
much a commodity is worth is determined only in ¢ixehange interplay
itself on the market. The analysis of the esserfcéh® commodity,
money and capital (their socio-ontology) is carrma already in the
first two chapters of the first volume obas Kapital In the
determination of the essence (the socio-ontologaalciple) of capital
as self-augmenting value, it becomes apparenthigtircling principle
confronts humans as an alien, alienated power, beaguse of the
complicatedness of the economic system, but becaofsethe
fathomlessness of¥alue as the ongoing outcome of an interplay of
powers and ultimately of thgainful gameitself, to which, however,
human being in its desirous striving for the goaafsliving, and
evermore thereofjelongs

5.10. The capitalist value-play an essential limiteon to
cybernetic technology

In the capitalist casting of being as the gainfaing, as we have seen,
commodities have to ‘prove’ or ‘validate’ themsedvan the market, and
whether and at what price commodities can be softhms exposed to a
fathomless incalculabilityHerein lies already an essential limitation to
cybernetic technologyThe endless circuits engendered by standing
orders, which Heidegger speaks of extensiely connection with the

% Cf. e.g. ‘Das Ge—Stell' iBremer und Freiburger Vortrag6esamtausgabe

Band 79Einblicke in das was ist
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essence of technology and its eery will to willc@aaing to which all
beings are set up sense-lessly for endless producto have a kinship
relation with the circuits of capital, and this n@ten necessarily in
another phenomenal guismsofar as it is the capitals, that is, the
enterprises themselves, which forcefully promote ¢evelopment of
technology and control technicized production idesrto stay ahead in
the competitive, gainful game. Not only with tedataliprogress, but also
with capital accumulation there is an endless msgfor the sake of
progress at work where the two tendencies interre@tth each other,
for staying ahead technologically isne major way in which an
individual capital, through increased productivBcegncy, enhances its
chancesof survival in the competitive power play of exolga-values.
But the kinship in essence between technology amitad, between
precalculative, productive setting-up and calcatatirisky valorization
of value — ultimately by virtue of the differencé&igdopd) between
one Ev) and many foAAd) and the consequent incalculability of
movement Kwnoig) as interchangeugtapoin) (cf. 3.5 The onto-
theological nexus in abstract thinking, cyberneteontrol and
arithmological access to movement and Jime breaks downand an
estrangement between the two emeigsesfar as the will to productive
control so exquisitely consummated in automatedataligybernetics is
the very opposite of the willingness to risk engaget in the
incalculable play for gain with its many, competiplgyers. Insofar, in
answer to the question posed above §@3. Does the essence of capital
correspond to the essence of technolpgy®e have to say that the
essence of capital (whose ontological structuréh& of poly-archic
interplay) does not correspond but runs awitp the essence of
technology (whose ontological structure is that wmmiono-archic
production) which, especially since the advent bk tCartesian
mathematical casting of world, seemed to be clogaltilling the dream
of total, calculable, even materialized, automatedtrol, the ultimate
consummation of the will to power as pro-ductivevpo governing the
movement that brings beings to stand in presente dssence of
capital, by contrast, is playful.
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What, then, do the essential contingency and inGabdity of the
value-form have to do with Heidegger's charactéira of the
consummation of subjectivity as the “securing” bé twill to will. He
writes, for instance, “Humans of themselves aliprirt essence with
security in the midst of beings, against them amdtiiem. They seek
security amidst beings through a complete ordeoihgll beings in the
sense of contriving a planned securing of standesgrves, which is
how setting up in the correctness of security ibégoerformed.” (“Der
Mensch stellt von sich aus sein Wesen auf Sichierheiitten des
Seienden gegen und fir dieses. Die Sicherung iran8en sucht er
durch eine volilstandige Ordnung alles Seienden imne& einer
planmaldigen Bestandsicherung zu bewerkstelligehwailche Weise
sich die Einrichtung im Richtigen der Sicherheitlziehen soll.*")
First it should be noted that security is the &esis to the
groundlessness &feedom so the passage points to the headlong rush of
human being from the possibility of freedom intosabjugation to
calculable security. Moreover, Heidegger's gazditiscted at totalizing
cybernetics which, however, has to be uncovered alf-delusive
illusion insofar as cybernetics only calculates aash only calculate
with beings pro-ductively, for it is impotent visvés value as a mode of
being which is unfathomably incalculable and bey@my cybernetic
control, but is nonetheless an historical way ofldrlisclosure for a
plurality of human beings at mutually estimating play witlte @another.
The dimension of value in its economic sense isenev subject in
Heidegger's writings, and we have to learn thisam ‘unsettling’ re-
reading of Marxian texts inspired by Heideggénherent in the
interplay promising gain is an essential limitatiolo productive
technology in general, and cybernetic technologyparticular, for
technology is essentially not able to steer androbthe augmentation
of valuefor which there is no sure-fire, calculable, wimpistrategy.

To see this requires going beyond the horizon ofdétger's
thinking. It is noteworthy that in the above quadtieidegger speaks of
“der Mensch”, which is here translated naturally‘lmsmans”. What is

37 M. HeideggeNietzsche INeske, Pfullingen 1961 S. 378.
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singular in German translates naturally into pluralEnglish. This is
because the phenomenon of value of its nature \regod plurality of
commodities and of exchangers of commodities. \\dserese-value
always signifies a usefulness for a human user, dbeond-order
exchange-value always signifies a usefulnessafather human user.
Now there are at leastvo free starting-points demanding ontological
consideration. Something useful has to be offergdabseller, and
someone else has to bid for what is offered, arg onthis ongoing
interplay of offers and bids does the exchange-value conoaitalor
happen, as an abstract, quantitative exchange gimpgsince anything
at all can be exchanged for one another, all qualiabstracted from in
generalized exchange). Exchange-value is therefessentially
quantitative (toc6v) andrelational, Tpo¢ T1, and not a substance, an
obota. Contra Marx, whose thinking was still held fagtthe Cartesian
casting, there is no “value-substance” (WertsulzstEW23:49). The
human world is characterized bypéurality of human beings engaged
with each other inexchangesand interplays of all kinds. Economic
interchange is only one kind of human interpfayll human interplay,
however, is fathomless because each human stgimg-in the
interplay among at least two fiee, i.e. essentially abyssal, fathomless,
groundless. It is this essential groundlessnedbdamlurality of human
interplay that vitiates any dream (or Heideggenmmaghtmare) of total
cybernetic control through digital technology, eveéhough the
possibilities ofsurveillanceandwelfare from ‘above’ of human beings
and their intertwined movements opened up by aukeinaligital
technology conforms entirely to the state’s camnlijto political power.

In itself, the economic game of striving for gais a groundless,
incalculable interplay subject only to the simptenpiple or rule of play
that it be gainful rather than loss-making.

% Cf. my Social Ontology 2008 op. cit. Chap.5vi) Exchange as core
phenomenon of social intercourse: Interchange iatedglay.
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5.11. Recapitulation: Digitization of the economy

The digitization of the economy represents thenpomation of digital
beings into the economic game which themselvesaamchnological,
binary-code precipitate of the mathematico-scientdasting of the
world. Given that the paradigm of production (oniahhall metaphysical
thinking since its inception is based and whicldnsen covertly by a
will to power) and the paradigm of interplay (oniefhthe economic
gainful game is based) are in essence differenhave to clarify further
why a digitization of the capitalist economy tak#ace at all. We have
already pointed out that productivity gains, whaan be achieved also
through the deployment of digital technology, erdethe chances of
winning in capital’'s competitive striving for ecomec gain. Furthermore
we have noted that any reduction in turnover tiris® @&nhances the
capital’s (chances of) profit. Turnover time itsebmprises production
time and circulation time. The diminishment of tbemer is an increase
in productivity. The diminishment of circulatiomte involves making
all the necessary transactions faster and improwggstics for the
speedier transportation and delivery of sold présluc

The productivity of thelabour of circulationcan also be boosted
through the employment of digital technology, altgb here it is
important not to confuse the productivity of thédar of circulation
with that of the labour of production. Labour ofatilation includes all
the ‘backroom’ operations of invoicing, accountingc. along with
sales, marketing and advertising efforts. Sinceaeting is performed
in quantitative monetary dimensions, and is thughature arithmo-
logical, it is particularly amenable to digitizatioby means of
appropriate accounting software that enables autamaybernetic
processing of all sorts of transactions such ashase of raw materials,
payroll processing. invoicing of customers, ete. ¢t must be kept
firmly in mind that the labour of circulation is h@ pro-ductive
bringing-forth, but rather eetro-spective mopping-upr apro-spective
smoothing-the-wayfor value-form transactions which i) have to be
processed and recorded for bookkeeping purposes #Hiey have
occurred, i.e. retrospectively, or ii) instigatetiraugh rhetorical
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prodding in the market-place. Labour of circulatiamcludes also
retailing, which can be made more efficient in dsee ways by
employing digital technologies, right up to settung retailing outlets on
the internet that can sell goods with all the efficy advantages offered
by trading in a purely digital, near-zero-cost eonment in which the
goods can be presented digitally and also sold soahisticated
cybernetic sales transaction and logistics systéfhe. movement of
money-capital in the broadest sense (that is, netely monetary
movements, but also commerce, circulation, turnoveand
revenue/earnings transfers, financing, credit-lirets.) quickly makes
itself at home in the electromagnetic, digital nuedias a useful, cost-
saving aid that also enhances oversight of thé¢ poteess.

Digital technology can also be deployed for anotied of labour of
circulation, namely, marketing and market reseagspgecially where the
markets themselves are digitized, as on the inte8uece all movements
in the electromagnetic medium leave a data trdoeset data can be
mined to distil regularities in consumer behaviatnich, in turn, can aid
in conceiving marketing strategies. Again, suchketng strategies are
not productive in the strict sense, but merely gastategies of
enticement in the gainful capitalist game which etbeless caturn out
to be highly profitable. Prediction of, say, consumemh#&aour (e.g.
researching the market for a new fashion collegtmnfuture demand
for a certain raw material is done by collectingadan what has already
happened or on what a sample of consumers sageitds to do, their
‘tastes’, etc. These data are then sifted usindhistpated statistical
methods, and then extrapolated in some way intofuh@e. Digital
technology is today indispensable for such sta@bfprocessing which,
nevertheless, in such prospective applicationss to¢ have cybernetic,
pro-ductive power, but only surmising, probabitispower. Scenarios
for future markets can be very useful for capitaltempanies in
planning their game strategies.

So, is there anything new in the digitization af tapitalist economy?
Digitization means the breaking-down of beings iatdligital (binary)
representation that enhances their calculabilityisTs a legacy of the
Cartesian rule that beings be approached througit edn be abstracted
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from them by way of magnitude, which presupposes @artesian
casting of physical beings as a wholeres extensaulminating, as we
have seen?(7 Cartesian rules for an algebra of magnitudegy@meral
as foundation for the modern mathematical sciepyegesnodern abstract
algebra and its coupling with functional analysi&is is the ultimate
basis of the modern mathematical sciences, botlsipddyand social.
What is new in the digital age is that our mathetoascientific
understanding has become representable piecemeathumks of
automatically executable digital code that can Mesciibed in
electromagnetic media. This enables the doublinfaofiliar, physical
beings into their digital, virtual counterpartseasldy mentioned which,
through sensual, graphic interfaces, behave in nthehsame way as
their ‘analogue’ ‘originals’. E-banking is just orfamiliar and now
ubiquitous example, along with its inevitably asated e-fraud, which
is anything other than merely virtual fraud. Rob@gbernetic devices)
of all kinds controlled by executable digital mawhicode are the
decisive step in materializing human mathematicerdific
understanding of movements of all kinds — includipdysical
locomotion, the classic conception of a robot —eteate automatons.
Cyberspace, in particular, is a dimension in whialh sorts of
movements (e.g. pop-up advertisements, billing lagdtics processes)
are automatically triggered in a pre-programmed thagugh executable
binary code embedded in matter. We have quicklyoivec adept at
digitizing and thus automating chunks of our pi@tunderstanding of
the world, so much so that it already seems ‘n8tura

The dimension of digitized beings also offers maew opportunities
for playing the gainful game that are the doublésthir physical
counterparts, e.g. e-casinos and e-markets suchliag travel agencies
and online stock exchanges. We have little trowdaling with these
virtual digitized entities because they duplicate physical ones and
rely on the same practical understanding. It isenieless eery that we
encounter our own practical world-understandingy rautomated and
materialized in another medium that has quickly ooee familiar,
ubiquitous and global. We are oblivious that, withan Aristotle who
was the consummation of ancient Greek ontologyigaadly calculable
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world whose calculability has today been mater@lian automatic
machine code embedded in its own medium could névare

eventuated. The digitization of the capitalist emmog is an adjunct of
this materialized, outsourced, practical world-ustending, but what
capitalis and the gainful game in which we are entangledroah us

with questions concerning the ontology wofterplay, which is an
alternative paradigm to that of production, of which the dagjitasting

of the world and digitized cybernetics are perhdps consummate
historical consequences.






6. A global communication network?

6.1. What is communication in a global network?

Human being finds itself always alreaatyunedwith the world in one
mood/mode or another and, equally primordiallyuitderstandsthe
world. As aplurality of human beings we are open to a worldhiaring
an understanding of it. We are in the clearinghef disclosure of beings
as suchtogether Communicationis the sharing in common(L.
communis) of an understanding of world &asticulating it in speech,
spoken or written. Human being’s openness to theldwis always
already broken down or articulated into a logog @ be shared with
others, thus also sharing in language an undeilis@ad the world. At
first and for the most part, communication is caned with sharing the
ever-changing facticity of the world in its contailumovement, that is,
with news of all kinds. Most of the world’s happenings we dot
experience at first hand, but at second hand thr@eugommunication of
news which we make sense of against the foil of own world-
experience. Written correspondence concerns mastigring the
understanding of happenings in the world (news) madtical affairs in
(business or personal) life. The movement of messag
(communications) from one individual to the othemotivated by the
practical movement of dealing with life itself abhy keeping abreast of
the movement of factical life.

The digitization of the logos is a special caseh& digitization of
beings in general, and is most natural becauslegos itself is already a
discrete articulation that can be easily broken midwrther into binary
code or bits. Therefore letter correspondence hadobstal system are
quickly digitized as e-mail correspondence on thternet. But the
spoken logos, too, and images of the world’s hapgsncan also be
digitized and made vehicles of communication whk aim of sharing
an understanding of what is constantly going oth@world.

Written communication does not have to be one-te-dhcan be a
general, public sharingpf the world’s moving facticity first enabled
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historically by the printing press and the newspaphich employed
paper as the medium for the articulated signifiefsa language.
Digitization leads to an explosion of news becang® factual world
happenings can be shared worldwide in writing, #@ad image easily
and at zero cost. What has happened (historicgl ¢ao also be shared
in the same way. Digitized media are global as dtenaf course
because the worldwide circulation of messages endlectromagnetic
medium knows no technical bounds geographically with regard to
the type of message. All the various media (newspsi, photo
journals, radio, television, video) are now one itdig medium
distinguished only by the source of disseminatldence, no doubt, we
are suddenly living in a world of global digitalmmaunication.

These communications of news of the world’s fattim@vements,
however, are shared by countless individuals, eath a different
perspective on the world, with a different basicrikaunderstanding
against which news events are assessed, evalidedhasic evaluation
Is whether the news is good or bad, i.e. whethefdhtical movement of
the world is deemed to be for the good of or to teriment of
humankind in general or particular (a particularury, region,
industry, etc.). Insofar news is always politialyays controversial and
conflictual, concerning as it does the differingtmalar interests and
more universal views of different groups of peoflke divides in how
news is understood do not depend on the news,itbelf on the
underlying understanding of the world, and ultirhatend crucially, on
the individual understanding of the deepest corcepthuman being
itself such agreedomandjustice The controversy over such issuses
suchis not a matter of the communication of news, @nsl shared and
fought out only by relatively few. Otherwise, theontroversies
continually raging over issues of freedom and qestiake place only
between divergent positions representing particutanfigurations
within a deeper-lying problematic concerning theegfion of human
being itself. In other words, these controversgdues lead us back
ultimately to philosophy, whose movement in timeslewest of all and
does not depend on the instantaneous ease withh wiissages today
can be globally communicated.
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Political controversies and conflicts of all kindse waged between
differing positions (parties, organizations, segtaenof the population,
etc.) that depend on the dissemination of news agess Hence there is
a continuabower struggldo get one’s message disseminated and placed
favourably, and most news messages have somecpbiitiport, so that
control of the disseminating media becomes a dexiaind divisive
political factor, for it is important to occupy tm@ws audience’s minds
with the ‘right’ messages for the sake of legitimgta particular
political constellation, especially a governmentlde, or a particular
political tendency or struggle. The understandihgvorld news events
Is only in part a matter of fact, and more deeplyatter of deeper
conceptions of human being itself, which is alwalg a conception of
the world, of how it shapes up for understandingfumdamental
categories and concepts.

On both a deeper and a more superficial level,etbe, there is
always an ongoing struggle to disseminate one’'ssaggs and to get it
across. The truth of the world at all levels iscavpr struggle. Getting a
more superficial message across depends on theenmatb
preconceptions and prejudices, on what it is ireclito take in, on what
it can understand easily, on what is pleasing endiattering to it. The
dissemination of an average message is therefatestarical power
struggleemploying all the available techniques of rhet@rigersuasion
to flatter and thus win over the senses, heartsnainds of recipients.
The power struggle over deeper messages is mdieuttifinsofar as
such messages are neither news nor views and arefdre not
comprehensible in general, but demand for theiepgon a smaller
audience’s developed ability to comprehend. Sucépeéelying, but
nonetheless crucial questions are therefore pusiechiches or pushed
aside altogether in the global communication ofsagss.

The ease and cheapness with which messages cammimeuaicated
through the global network itself causes a probbérthe superfluity of
messages, of information of all kinds which matgriare simply an in-
formed electromagnetic medium. We become over-méal without
necessarily improving our understanding one whbit e latter can only
take place outside of cyberspace in quiet studgitflli messages can
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become a kind of plague. We are flooded with messag the point of

over-saturationand of beingovertaxedby endless reports on factual
movements in the world, to say nothing of advargsmessages we
would rather do without.

6.2. Communication among digital beings themselves

Communication proper is a human affair, but thenteas long since
been transferred also to digital beings themselves the
‘communication’ among digital devices of all kintsat are controlled
by executable binary code. They are fed with digitda to process and
also receive control commands from elsewhere throutpe
electromagnetic network. Such communication camstst an automated
cybernetic network, a kind of web-robot that spdhe globe. The
worldwide digital electromagnetic medium is the sommateelement
for cybernetic control because all the digital Ilgsininhabiting
cyberspace are calculable and can be calculablyessed by the
appropriate binary command code. This provokesgthestion whether
the global digital network is truly for the sakelafman communication,
as it certainly seems to be on one level, or, ¥ggmrently, for the sake
of machine communication, i.e. of total cybernetomtrol as a covert
realization of the will to (productive) power. Such will can be
discerned in communication theory.

Modern communication theory was founded in the walkethe
emergence of electromagnetic communication medih ag telegraphy,
telephone and radio. With a mathematically briljaseminal paper
published in 1948 entitledA* Mathematical Theory of Communication
Claude E. Shannon, an engineer and mathematiciangenerally
regarded as the father of modern communicationryhétis no accident
that precisely anathematicatheory was accorded the honourable status
as founding theory and that this mathematical thetmals first of all
with digitizable discrete communicatidometween sender and receiver,
which are the appropriate physical beings for tm@tisxg and receiving
discretely generated, digitizable messages. Humagingb as
communicators are initially put to one side so tbammunication is
conceived as machine communication. As an engirgleannon was
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interested solely in the efficiency of getting assege generated at a
source through a medium to a receiver where thesagesis to be
reconstituted with as few errors as possible. Theumt of information
transmitted in unit time was of prime concern, reigss of the
message’s content, let alone its interpretation rapdning. Abstracting
from qualitative content left guantity of information, whose amount
was measured by the rate at which information waserated by the
source and the channel’s or medium’s capacity tovep information in
bits per seconds the appropriate mathematical measure oéftitepy
of a source generating symbols (e.g. letters iataral language, image
pixels) with certain probabilities.

In digital code, of which a message considered dgyidal being is
composed, the information content is appropriatelyasured by the
number of bits required to encode it, each bit @senting a power to
base 2 of binary code. When a bit code is extehgeahe binary place,
the amount of information encodable together whi éxtra bit doubles.
Therefore, the appropriate measure of informati@ntent is the
logarithm to the base two, which gives the number of bitgired for
encoding and thus the amount of ‘freedom’ in ‘chogsa message, i.e.
the amount of entropidigital differenceamong possible messages. A
bit-coded message has to be conveyed through aehahose capacity
Is likewise measure in bits (per second). Sincesfoehastic process
probabilistically generating a message in a natlmaguage is not
completely random, but constrained by the probadsli of certain
frequencies and sequences of letters or charaotéing language, there
is also statisticaledundancyin the message and therefore a potential for
saving channel capacity (bandwidth) by transmitjugf enough bits to
reliably and correctly reconstruct the messagesexjaence of bits at the
receiver’s end.

Shannon proceeded first by assuming a transmisimgcediscretely
generating a finite number of symbols that firstl ha be encoded by a
transducerto produce asignal to be transmitted electromagnetically
through the channel which, once received, first ttade decoded back
into a legible symbol. Discreteness is the appeterplace to start for
considering the transmission of a message in acukated, finite logos
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of some kind since, as we have seen in Chapteor2.8rithmological
knowledge, the finite logos has an affinity in essewith calculability.
The theory of discrete, finite message generatiwh teansmission was
then extended to consideoiseinterfering with the transmission of the
encoded signal, thus giving rise to errors for \Wwhibe transmission
procedure had to make allowances. Finally, therihe@s extended to
cover continuouslygenerated messages such as (radio) voice or (TV)
moving image by the usual approximation and lingtiprocedures
familiar from differential and integral calculush&non was therefore
interested inproductive poweri.e. the power to bring about a change,
namely the correctly delivered message, at theivecs end. This
abstract mathematical perspective is the appr@paat for setting up a
reliable, effective process of message transmissiatirely regardless of
the content of the messages transmitted which nopally well be
highly semantically charged, like James Joydéisnegans Wakeor
trite.

In subsequent work, Shannon’s collaborator, War\afeaver,
broadened the communication model beyond a puredghematical
engineering problem to take into account the sodiahension of
communicating messages. The effectiveness of messagsmission
therefore no longer had a merely technical measht#, a (non-
mathematizable) social one, namely, “the succesh wwihich the
meaning conveyed to the receiver leads to the etksionduct on his
part”. Now the criterion of effective communicatiemno longer simply
a message correctly decoded, but a message whasenignés correctly
interpreted and executed in the sense that theieetis behaviour
accords with the sender’'s desires. This is now astijpn of social
power® that, at least tacitly, brings into play the ipley of
acknowledgement and estimation among social playens
communication without, however, ever clarifying thretology of social
power.

39 Cf. my Social OntologyChapter 10 and my ‘Social Power and Government’

2010 at www.arte-fact.org
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One communication theorist, Harold Lasswell, chi@mes the
seminal Shannon-Weaver theory as regarding commatonc as a
matter of “who says what in which channel to whonu avith what
effects?*® This characterization makes it apparent that noder
communication theory proceeds unwittingly and urstjoaingly from a
problematic of social power whose origin lies imtBls and Aristotle’s
treatments of rhetoric’’, without ever unearthing this source.
Subsequent elaborations of the Shannon-Weaverytheiwoduce other
communication ‘factors’ such as feedback (N. Wieh@48), two-way
communication between ‘communicators’, gatekeepfitering or
censoring information-transmission between sounceracipient (a kind
of social noise distinct from technical noise ifeeence, although the
two can be coupled, e.g. in politically motivatednismitter jamming),
the social status of ‘transmitter’ and ‘recipiergcial contexts, etc. The
core problematic oEommunicative powemhowever, is tacitly adopted
and left unchallenged and unclarified by such l¢tepretical ‘models’,
which usually have merely schematic form.

6.3. The intermeshing of the movement of digital begs
in the global network and the movement of value as
capital

The efficiency of the cybernetic digital network wselcome to the
movement of capital because, as we have seen ipréloeding chapter,
both productivity increases and the acceleratiotugfover time boost
the self-augmentation of value by enhancing thenchs of coming out
on top in the competitive struggle for gain. Cdpikerefore slips into
the global digital network like a hand into a glo¥é&e speed with which
messages can be communicated accelerates theatooulabour and
shortens the circulation phase of capital. Morepwle near-zero

40 Cf. http://collaboratory.nunet.net/dsimpson/comtigdaml| accessed July
2010.

Cf. my ‘Assessing How Heidegger Thinks Power Thiouge History of
Being’ 2004 Section 3. ‘Rhetoric as a test casepfower over the other’ at
http://lwww.arte-fact.org/untpltcl/pwrrhtrc. html#3.

41
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reproduction costs of digital code lead to dissetmm throughout the
global network and massive cost reductions for maroductive and
circulation functions of capital. A banal exampl@voices can be
communicated, i.e. billed, by sending a digitalngefa digital-electronic
invoice-file) through the network bothuickly and atzero cost Both
tendencies lend themselves to maximizing the valugmentation-
formula for capital's gainful movement: dM/dt = (MM)/(t' - t) (cf. 5.5
Time in a capitalist economy

Consumers too, who are just as much enticed bycanght up in the
gainful game as capital itself, benefit from themeero cost of all sorts
of digital ‘messages’ in the global electromagnegtwork, where such
messages comprise written texts of all kinds, musimoto, film, etc.
Although the original ‘production’ costs for a digji being may be
considerable (programming, writing, recording, mgoaphing, filming,
etc.), the reproduction and distribution costs raggt to zero, requiring
only the cost factor of the electromagnetic medits®lf. This provokes
the question whether the deeper-lying telos ofglleal digital network
is for the sake of sustaining, expanding and acahg the movement
of value as capital and, more generally, whethds ibouyed by the
striving ofall economic players for gain, which can take the fenmply
of saving money.

The will to power in the guise of total digital @imetics therefore
dovetails neatly with the striving for gain, es@dlgi with capital’s
incessant striving to bloat value with surplus eallarough the course of
its circular movement. It is therefore justifieddpeak of amversion of
human purposes behind our backs what seems to be simply a desire
for ease of communication globally and for cheapeore convenient
products and services, turns out to further somgthinintended, but
perhaps inkled, viz. the will to (cybernetic, proetive) power over all
movement and the incessant acceleration of théroiv&a power play of
all kinds of powers (labour powers, personal skidlad abilities,
productive powers of means of production, the powkmoney as
capital, the power of land and sea as factors efiyetion) for the sake
of monetary gain.
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6.4. An alternative message from outer cyberspace

When human beings communicate with each other,lhiso means
implies necessarily that they come to an undergtgndRather, humans
communicate with each other only within the comnsensical horizon
of always already having understood, so that afferénces in views
that arise are only differences of configuratiorthim an unquestioned,
presupposed world-understanding that is taken tonbhwurally’ self-
evident and unquestionable. The ever-widening pdg&s of
communication opened up by digital technology leatly all the more
to a global levelling into an average understandihow the worldis
(factually),includingthe never-ending conflicts over matters of fauatt
Is reflected in and presupposed by media repodsdescussion on the
factual state of the world. The invariable compiasthe bit-torrents of
information is common-sense, that is, if orientati® not lost altogether
In constant cross-currents of inane chatter andeldriThe as-yet
unbroken, holiest taboo of global communicatiomt txcludes through
its ‘democratic’ all-inclusiveness, is to addrelss intellectual pain and
harm it inflicts on the mind. Within the boundsszfund common-sense,
it is tacitly assumed that truth is a matter otdiat correctness, which is
then supplemented by differing personal ‘subjectivalues’, ‘belief
systems’ or even ‘philosophies’. A deeper-lyingogelof the global
communication network could then be lurking in thlevelling of
understanding to a kind a global common-sense atteh in the
suppression of any kind of thinking that puts comrsense pragmatism
and the hegemonic mathematico-scientific truth loé tworld into
guestion.

The discourses of the media communicate, and namsininicate, in
terms of people’s average understanding and catéhdir tastes and
what they want to hear. Average understanding dkdmr down into
many different segments, some of which are incoasiswith one
another, or downright contradictory, whilst neveldss co-existing,
each catered to by a segment of the media. Butrlynite them all as
the ‘natural’ foundation of average understandinghie unquestioned,
hegemonic mathematico-scientific worldview, if onbecause it is
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immenselyeffectivein shaping our world on all levels. Furthermore,
scientific method consists in a theoretical modgllof ‘the facts’ which,
again, as mathematically souped-up common-senpeabpto it. Truth
IS measured by undeniable effectivity. The esotatiscourse of
mathematical physics, especially in connection vd#eper questions
concerning the cosmos, is unquestionably giveniloiiggl in the media
because of its experimental basis in ‘the factsédsurable) and the
incontestable effectiveness of such discoursdeanshhaping phenomena
such as cars, aeroplanes, power plants, atomic omeapetc., etc.,
whereas the esoteric discourse of philosophicakihg is regarded as
speculation in the pejorative sense or as a maftpersonal taste and
values. Even an apparently critical questioningsofence in media
discourse is unable to unearth anything like thmps ontological
presuppositions of the modern casting of world, aobee such an
unearthing requires a kind of questioning alienatwy segment of
people’s average understanding, including espgcthké complacent,
know-all world-views of the highly educated andestifically trained
comfortably established in our age.

Our communication consists for the most part inpkeg in touch and
keeping abreast in terms of that which we alwaysaaly know, namely,
the diaphanous categories and basic concepts withich an historical
world shapes up. Only the facts, the ontic occugsrchange endlessly
within an unchanging, settled, historical constala of world-
understanding particularized into countless comfigans as individual,
differing, and often opposed, world-views. The fanental historical
casting of the world isaken for grantedand as such remaimsvisible
To question the unquestionable amounts to leavr@gcommunity of
common-sense in which communication about whatlrsady all too
firmly understood, whether digitally enabled or ,nobntinually takes
place.

An historical world shapes up only in an interplairife and struggle
between hiddenness and disclosure in which thedational categories
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of a world are forged and recd$tOnly insofar as we belong to this
interplay and struggle can we take cognizance nhyt af what the case
is, or adopt a political stance toward the statethaf world and its
injustices, but also engage in questioning thegoates enabling, in the
first place and from the ground up, the world to belerstoodas a
world. Taking cognizance of beings in their respectnodes obeingis
our destiny as humdmeings Mostly we understand beings in their being
implicitly, and without such an implicit understangd, we would not
understand the world at all. Information as newsng way in which
human being takes cognizance of the factual stdtafairs in the world
and their movements within an implicit, tacit caiggl understanding.
Taking explicit cognizance is philosophy.

As we have seen, such philosophical knowledge toutsto be a
knowledge of whencedpyn, yévog, Tt fiv) and what €1d0¢) enabling
knowing insight into how beings come to preserd@d|iic, EVEpYELQL,
gvterexela cf. 2.9 Time and movement in Aristotle’s thinRiNgestern
ontological knowledge is a pro-ductive understagahbeing that in its
precipitates today confronts us as an oppressiadthvef productive
scientific and technological knowledge that can nalso be made
digitally-cybernetically effective in automatons alf conceivable kinds.
The question, however, concerns another kind ofvkedge that is, in a
certain sense, a not-knowing: What insight can ai@ gnto that which
eludes a knowing, in the sense of a productivepfra¥hat possibilities
still lie latent in the first Greek metaphysical gbening that were
addressed there already in passing, but had txdleded or pushed to

42 In his exchange with Makoto Nakada in ‘A Dialogua @ntercultural

Angeletics’ (2011), Rafael Capurro says, “Althowgé mostly live immersed
in the given openness of everyday existence, exghgnmessages and
maintaining communication through the phatic fumcti we have the
potentiality to grasp a given (historical) disclosof Being as a possible one,
that is to say, to change its truth. [...] The catliquestioning of a given
world-openness by a messenger of Being that mak@iie this ontological
or structural relation between Being and messengan, lead to strong
opposition from the defenders of the status quo-ata@lcondemnation of the
messenger, as in the case of Socrates.”
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one side for the sake of productive knowledge? \Ateelpointed to one
such possibility above (cf5.7 Recovery of the three-dimensional,
complexly interwoven social time of who-interplaynamely, an
alternative to the conceptualization of movemerbéing control from a
single €Ev) &pyxm, which had to be demarcated vis-a-vis its polywale
opposite foAAd), thus provoking the alternative question: What
happens to the ontological structure of movemergdnvimore than one
apy”n comes into play? Movement as the transition framething to
something £k Twog €1¢ T1) then becomes interplay among two or
many sources of power, including in particular harbaings as sources
of power. Interplay is not the causal power playoagiwhats resulting
in productive control, but a non-precalculable, aimd this sense
uncontrollable play among whos. This already regmesa rupture with
the will to power pure and simple underlying protlist metaphysics,
under whose very success today all is “sicklied”oAgth the digital cast
of being.

With the plurality of interplay, the Anaximandrigristotelean
question concerningustice® (the mpo¢ T among human beings, and
perhaps among all beings) is posed anew in annatiee ontological
landscape. Beingcata cvoupepnkodg (contingency, or that which
comes along without ground) — which as the oppositéeing ko'
abtd (being in itself) had to be excised from metaptgysi— then
invites renewed interest as a feature of interpiayits essential
unpredictability and incalculability. Those featsiref phenomena that
fail to offer an unambiguous, determinate, defindek and withdraw
partially into the hiddenness the Greeks dallonq from knowing,
controlling insight then incite questioning attemti With such
guestions, we have already taken a step beyonthdaogitology.

43

Cf. my Social Ontology2008op. cit Chap. 8 i) a) 5. ‘Anaximander and the
justice of interplay’ and my ‘The Principle of Reasand Justice’ 2006.



7. Appendix: A demathematizing

phenomenological view of quantum
mechanical indeterminacy

[Es] scheint mir als Kennzeichnung
unserer ganz anderen
[phdnomenologischen] Methode
[gegenlUber der modernen mathematisch-
wissenschaftlichen] der Name des
‘Eigens Sich-einlassens in unser
Verhéltnis zu dem Begegnenddan’

dem wir schon immer uns aufhalten,
notwendig zu seift’

[It] seems to me that the narexpressly
letting-ourselves-into our relationship to
what we encounterin which we always
already dwell, is necessary to denote our
completely different

[phenomenological] method [in contrast
to modern mathematico-scientific
method].

7.1. The Heisenberg indeterminacy principle

reinterpreted

44

45

omnis singularis substantia agat sine
intermissione, corpore ipso non excepto,
in quo null unquam quies absoluta
reperitur?®®

Martin HeideggerZollikoner Seminare(ed.) Medard Boss, Klostermann,
Frankfurt'1987,%1994 S. 143 emphasis in the original.

Gottfried Wilhelm Leibniz ‘De Ipsa Natura sive de Msita Actionibusque
Creaturarum’ (1698Philosophische SchrifteBand IV (ed.) Herbert Herring,
Wissenschaftliche Buchgesellschaft, Darmstadt 1929238.
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Every singular substance acts without
intermission, not excepting even the
[physical] body, in which absolute rest is
never to be found.

We must not pass up the opportunity to draw a tamolfrom the
discussion of Aristotelean movement and time @9 Time and
movement in Aristotle’s thinkifgvith regard to the obfuscation of the
phenomena practised by modern physics. The Cantesist of modern
knowledge prescribes that all phenomena must bebagpiped by way of
measurement to determine quantities that are ehter® equations
which, in turn, can be manipulated mathematicalbcoading to a
mathematically formulated theory. This is acceptetbday
unquestionably as the paradigm of scientific metHbthe focus is on
guantities and their measurement already from theet, so that there is
nothing to consider beforehand, then the ontoldgstaicture of the
phenomena themselves, i.e. their modes of presentee world, is
obscured.

This obscuring, or a certain vacillation, is indexh already by the
doubling of terminology for the Heisenberg prineiplwhich is called
both theindeterminacyprinciple anduncertainty principle or, in the
original German, Unbestimmtheitsrelationand Unschéarferelation
Uncertainty, however, refers to, and is mostly ustb®d as, a lack of
sharpnessn principle in the observed measuremerda$ phenomena of
motion at the sub-atomic level, namely, the motidrentities such as
electrons, protons, neutrons, photons and many sthieatomic entities
whose existence has been inferred from experinie#sd on theories of
the physics of very small entities imperceptiblethe unaided senses.
The uncertainty principle is then understood asngdtion in principle
to the accuracy of experimental measurement obsenga of the
motions of sub-atomic entities due to the unavdelaiierference to the
physical system observed caused by the physicakpsoof observation
itself. The macroscopic clumsiness of the expertaleapparatus needed
to make sub-atomic motion visible to the human senis said to
introduce myriad hidden, uncontrollable variabkesjewpoint based on
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still unshaken conceptions of causality from clealsmechanics. Thus,
for example, to determine observationally the pasiof an electron, a
photon is ‘shot’ at it, which itself disturbs thé&e&ron’s position and
thus causes it to be observed somewhere else tharew would have
been if it had not been observed. On this conceptidhe system is left
unobserved and therefore un-interfered-with, it le®® over time

according to deterministic laws of motion, and timeertainty principle

becomes almost common sense.

Werner Heisenberg’s deeper insight is that it iprinciple already in
theory, and not just in experimental practice, isgble to determine
accurately, say, both the position and speed, tn bee position and
momentum, of sub-atomic entities in motion (andytlaee always in
motion), quite independently of whether they arepezinentally
observed or not. Hence we read in the article om lHeisenberg
“uncertainty principle” inEncyclopaedia Britannica‘that the position
and the velocity of an object cannot both be meabw@xactly, at the
same time, even in theory. The very concepts oftgxasition and exact
velocity together, in fact, have no meaning in neitd® In the article on
“physical science”, section “quantum mechanics’epben G. Brush
points out, “Heisenberg's principle is often callgie uncertainty
principle, but this is somewhat misleading. It tehal suggest incorrectly
that the electron really has a definite positiod aalocity and that they
simply have not been determined.” To have any nmgawithin modern
physics, such a statement of uncertainty or indetearcy must have a
guantifiable, i.e. mathematical, probabilistic fafation in the theory
itself, which is then checked against experimeatadlence that, in the
case of quantum mechanics, apparéhthhas confirmed results

46 Art. “uncertainty principle” in Encyclopaedia Britannica 2008 Ultimate

Reference Suit€hicago: Encyclopaedia Britannica, 2008.

Cf. the entry on The Uncertainty Principle § 2.4cHnainty relations or
uncertainty principle? by Jan Hilgevoord and Jodinkfin the Stanford
Encyclopedia of Philosophy2006 (http://plato.stanford.edu/entries/qt-
uncertainty/#UncRelUncPri), e.g. “Real experimentslipport for the
uncertainty relations in experiments in which thadcuracies are close to the

47
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produced by theoretical physicists, including ilfimis names such as
Planck, Einstein, Bohr, de Broglie, Heisenberg, r8dimger, Dirac, et
al.

What the empiricist methodology of science overgolkowever, is
that the theory has always already seen and prenais$ fundamental
concepts won by thinking on the phenomena involveake than could
ever be checked through empirical observation.H&ytime science has
thought up an hypothesis and set up its experirhdataess to gather
the hard factual data, the ontological horse hag Eince bolted. These
precast theoretical concepts prescribe already eviibe empirical
evidence has to be looked for to confirm or retaeoretical predictions
concerning the behaviour in motion of physical sgs which, in this
case, happens to be on the sub-atomic level thabsgrvable only
through sophisticated macroscopic apparatusesatloar the physicist
to bodily participate in an experimental observatonstrued according
to the theoretical pre-casting.

To satisfy the prescripts of mathematical scienkEejsenberg’s
indeterminacy can and must be expressed ‘rigorbushn equation for
a sub-atomic entity such as an electraw)(Ap) = h/4r, where x is the
electron’s position, p is its momentum, which deggenon both its mass
and velocity, h is Planck’s constant, andstands for the standard
deviations of the probability distributions for »nd p, respectively.
Thus, Ax is interpreted as the standard deviation of thebability
distribution for the spatial position of an electre, i.e. the quantified
chance of e ‘being’ at position x over an entirgnite range of possible
positions that exhaust the possibilities for whereould be, where ‘be’
is tacitly assumed to imply a determinate, unambugu‘here’-answer.
The interpretation of indeterminacy as a probabiltistribution is
forced by modern physics’ having to quantify allypital phenomena,
including the phenomenon of indeterminacy, for atmbties are still
mathematically calculable and insofar ascertaindbleen in the many-
worlds interpretation of quantum mechanics, the ynendeterminate

guantum limit have come about only more recentlg. [since 1983 ME].”
Accessed March 2009
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positions of e are finally reduced by probabilitglaulation to a real,
observable position. This is thedeterminacyin e’s position, i.e. its
position as a moving entity cannot be pinned ddagetherwith its
momentum, and the lack of accuracy can never hacesgtitoward zero
under any circumstances, because the product afde¢erminacy of its
position and the indeterminacy of its momentum ofion is always at
least as great as a positive, albeit extremelylsneal number, h/, of
an order of magnitude of minus 34 to base ten its i joule-seconds,
or energy times time (the action of an energy &nd & motion).

In  mathematical language, the indeterminacy of tmosi and
momentum taken together manifests itself in the-cammmutability of
these two dynamic variables describing a dynansgatem, or in the
vernacular, indeterminacy means position and mouamentannot be
nailed down together. The units of the Planck cmstenergy times
time, are already a hint that movemenwmertime here comes into play to
account for indeterminacy of position and momentagether. The two
parameters could just as well be taken to be pos#éind velocity, for
these, too, suffice to specify a dynamical systdine ineradicable
indeterminacy of position and velocity taken togetlpoints to the
impossibility of instantaneous velocity and to Zsnancient paradox of
the flying arrow.

One may object that the uneliminable indeterminacy and p (or,
equivalently, x and velocity, v) taken together, ieth dynamical
variables specify the state of a physical systgmpli@s only to actually
obtained experimental observations of these twarpaters due to
interference with the dynamical system by the mesamant process
itself, and not to the system’s state prior to odependently of
observational measurement. This viewpoint wouldrs&ebe supported
by Paul Dirac himself, one of the founders of mathgcal quantum
mechanics, when he writes,

According to classical ideas one could specify aesby giving numerical
values to all the coordinates and velocities ofvidw@ous component parts of the
system at some instant of time, the whole motiomdgédhen completely

determined. Now the argument of pp. 3 and 4 [rdggrdisturbances to the
system by the process of observation] shows thatawmot observe amall
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system with that amount of detail which classichéary supposes. The
limitation in the power of observation puts theitation on the number of data
that can be assigned to a state. Thus a state @ftamic system must be
specified by fewer or more indefinite data thanoaplete set of numerical
values for all the coordinates and velocities atesinstant of timé®
The indeterminacy would thus arise from a lack bervational data,
from a want of ‘experimental facts’, which is a aoon-sense
viewpoint. But Dirac then goes on to introduce thginciple of
superposition” that postulates a superposition ghathical states
necessarilyprior to any observation —necessarily because any
observation (according to physics’ implicit ontolca) decree) can only
ever determine a ‘real’ determinate state, and aot ‘unreal’ or
‘imaginary’ superposition of states (hence alsoith@ginary or complex
numbers employed in the mathematics of the famauseviunction that
describes system states). The principle of sup#&mosin quantum
mechanics therefore refers to the indeterminacli@rering’ of states of
a dynamical system independently of observationonfrthe
indeterminacy, or rather observed variation, ofrémults of observation
in sub-atomic experiments, results which nevertdsexhibit regularity,
the theoretical principle of complex superposit@mindynamical states
wasinferred or rathempostulatedlike any other law of motion — which
in itself is unobservable), and this indeterminatgxperimental results

was therexplainedby saying that the experimental apparatus employed

in the experimental process, which is itself a ptaisdynamical system,
interferes with the original system, causing theevaunction of a single
guantum ‘particle’ to ‘collapse’. But an explanatias something
different from a postulated principle of quantumcimanical theory, viz.
the principle of complex superposition. The exptamaonly explains
something regarding a so-called ‘quantum leap’ fram indefinite
superposition of states to a definite observee stat

“  Paul A. DiracThe Principles of Quantum Mechani@xford U.P.'1958
41989 § 4 p. 11.
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7.1.1 On Roger Penrose’s interpretation of quantunmechanics

It is therefore fals® to interpret the situation as a disjuncture betwee
an unobserved, closed dynamical system descrilmdikrminatelyby
mathematically expressed physical laws such as Skharddinger
equation, on the one hand, and the irreducible tamdenacy of
experimental observations, on the other. Such tempretation confuses
determinacy with (effective causal) determinism (@élow). Even the
Schrodinger equation is formulated in quantum meitdsaas a complex
superpositionof (usually) infinitely many dynamical states, aimdthe
superposition lies already the quivering indeteamyn so that the
deterministic evolution over time described by 8ahrodinger equation
is beset from the outset in its ‘innards’ by indetmacy in the very
superposed entity (a quantum described as a compdee function)
whose evolution is being determined by the equatitor this
superposed entity is described by “complex proligbhmplitudes
which weight our linear superpositions”, as Rogenf®se notes in his
The Emperor's New Min@1989, 1999 p. 332). The squared moduli of
these complex probability amplitudes (a real numbeen serve as the
“probabilities describing actual alternatives” ¢{bhi when a real,
determinate observation here-and-now is experirgritaced upon the
wave function by interrogative scientific method.

Notwithstanding this, Penrose writes on the onedhda@uantum-
mechanically,every single positiorthat the [single quantum] particle
might have is an ‘alternative’ available to it..][.The collection of
complex weightings describes the quantum statbebparticle. [...The]
state of an individual particle [...] described by wavefunction [...]
involves our regarding individual particles beiqpgesad out spatially [...]
The quantum state of a single (spinless) partgefined by a complex
number (amplitude) for each possible position &t particle might
occupy.” (p. 314, 325, 356) But, on the other, Beests, “[the wave-

49 As is done, for instance, in the entry on “quantaschanics” in th&tanford

Encyclopedia of Philosophyauthored by Jenann Ismael 2000 at
http://plato.stanford.edu/entries/gm/#Dyn acceddadch 2009, and Penrose
(1989, 1999; cf. below).
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function] v is governed by the deterministic Schrodinger evatu [...]

It is the procedure R [wave-function reduction/apBe ME], and only
R, that introduces uncertainties and probabilitree quantum theory”
(p. 323). Effective causal determinism in time (@®scribed by an
equation), however, is not the contrary of indeteauoy (of the
superposed wave function), since these two go hangand; nor is
Heisenberg's ‘Unbestimmtheitsrelation’ appropriatéranslated into
English as ‘uncertainty principle’. The “non-detémiem of quantum
theory” (p.383) must be distinguished from theamstre complex
indeterminacy of the superposed quantum wave foimctwhich
formulates unwittingly a deeper truth about phyiseraities in general,
namely, that a physical being (i.e. capable of muam)is, in a certain
way, alsowhereit is not even though it does so within the framework of
one-dimensional time composed of present instastsf, the alternative
positions for a quantum entity all had to ‘be’ lthep next to each other
at the same time-point. By virtue of the complexater character of the
“probability amplitudes” in the wave function, omgght equally well
say that a wave-function entity is nowhere r8aDne could perhaps
even go one step further to assert that a wavaiamqguantum-particle
IS not a unified something, i.e. neithéy nor 11, but an imaginary
superposition of infinite potentialities that onlyecomes real and
definite, thus excluding infinite possibilities dfeing present, upon
experimental interrogation, or the interventiomgodvity (Penrose 1989,
1999 pp. 475f).

What is the nature of Penrose’s wave-function eskdreduction
operator, R, that compels the indeterminacy of jagsetion of many, or
even uncountably infinite, potential phase-stat@eugh a probabilistic
guantum leap into unique definiteness? Penrosessyriior instance,
presumably confusing discreteness with definitenediscretestates of
an atom, for example are those with definite energgmentum, and
total angular momentum [which, however, assumeesluithin a real,

>0 “[A]ccording to quantum mechanics, in general tlidions such as ‘here’ and

‘now’ could have only indefinite or potential meagi” Joy Christian ‘Why
the Quantum Must Yield to Gravity’ 2001.
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non-discretecontinuum ME]. A general state which ‘spreads’as
superposition of such discrete states. It is thi®aof R, at some stage,
that requires the atom actually to ‘be’ in one loéde discrete states”.
(p. 521) Here, R is sounding awfully like thHedyoc that gathers
wavering indeterminacy into the well-defined defmiess of being such
that something becomes visibks such to the human mind. The
difference is that the physicist, Penrose, imagis@se kind of real,
‘material’ process in R, thus overlooking that everatter’ is an idea.
Penrose’s proposed ‘one-graviton’ criterion for tbeset of wave-
function collapse (pp. 475ff) suggests that theldvéalls into definite
place under the effects of gravity, whereas thbegatg of theroyog is
simply the eventuation through which world shapps discretely and
finitely, asworld. Is it quantum gravity that grounds beingssach, or is
it being itself that presences within itself as groundiit? Is the
“anthropic principle” Penrose adduces, “which aisstrat the nature of
the universe that we find ourselves in is strongbynstrained by the
requirement that sentient beings like ourselvestraatually be present
to observe it” (p. 524; cf. pp. 560ff), merely tagest ‘scientific’ edition
of the famous Parmenidean belonging-together aigoand awareness
(Frag. 3)? And when Penrose adduces “insight” 4affsand passim) in
order to show the “non-verbality of thought” (p.88 that sees more
than any algorithm could ever achieve computatignaoes this not
amount, unbeknown to him, to a latter-day resusoraof Aristotelean
VouC?

Like most modern physicists, Penrose seems predesto adopt an
ontological position of naive empiricist realism eawng the
‘Objectivity’, ‘actuality’ and ‘reality’ of quantummechanical entities,
whereby these terms and their origins remain pbpbogally unclarified
and the truth of physical theories is establisheduestioningly by
scientific experiment (the theory delivers effeetiexperimental results
about the change of physical entities) without pgyattention to how

>1 “Sein west in sich als grindende$!. Heidegger Der Satz vom Grund

Neske, Pfullingen 1986 p. 90.
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science has always already precast with its pregiions what truth at
all can be.

7.1.2 On quantum-mechanical indeterminacy and caldability

...dal3 unter der siegreich gebliebenen
Wirklichkeit unzahlige Moglichkeiten
liegen, die auch hatten wirklich werden
konnen. (Robert MusDer Mann ohne
Eigenschafterl TI. 3 Kap. 48)

...that innumerable possibilities lie
beneath the reality that has remained
victorious, possibilities which also could
have been realized.

In the complex-imaginary superposition of dynamistdtes resides
also the incommutability of the operators for positand momentum, or
position and velocity, of a dynamical system. Wiblbservational
indeterminacy, which in turn induces the postulatmf a theoretical
indeterminacy (complex wave-function superpositiaf infinite
possibilities for the phase state of a quantum ty@ntimodern
mathematical physics has come up against an (uobeis to it:
temporontologicglobstacle in its striving to govern motions of lahds
by mathematically formulated laws and has had tecea¢ from totally
precalculable determinacy to probabilistic precibility, which is still
guantifiable and calculable. This is still removéuhwever, from the
insight that movements can have wholly unforeseatcomes or that
they can be free and that physical beings perssehangeable, are not
solely present at an instant.

The so-called ‘uncertainty principle’ says that igoa and
momentum, or position and rate of change of pasit@annot be seen
together or ‘at once’. There is a blurring or quing. Position is the
place assumed here and now, whereas rate of chafngesition, or
motion, is not instantaneous, but involves bothefard-there and now-
and-then, i.e. an ecstatic stretch of both time gmate together, albeit
possibly very small. Mechanics set out to lay ddia physical laws of
this motion, proceeding from the starting-pointogryfy of here-and-
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now. There-and-then thus become controlled, prabliet precalculable
from here-and-now. In classical mechanics, the lafvanotion are
deterministic, which means that, given the dynamstimation at one
instant, t, the dynamical situation at a lateranst' can be calculated by
applying the laws of motion to form the appropridy@mamical equations
and solving them. This precalculation involves thigerential calculus
with infinitesimals through which an instant in 8ncan be approached.
In quantum mechanics the laws of motion becomeahntibtic because,
surreptitiously, or rather unwittingly, an instam@us here-and-now is
no longer assumed in postulating the non-commuialaf position and
rate of change of position or, what is the samegthihe superposition of
dynamical states. A (perhaps infinite) multitude hefres is admitted,
whilst hanging on to a single now-point.

Non-commutability means that it makes a differenoe which
sequential temporal order position and velocity ameasured. The
quivering of the physical entity in space-time (@hiis something
different from thedisturbanceto the dynamical system caused by any
observational measuring process) introduces anteéndenacy in the
position and rate of change of position, the patarsedefining a
physical entity in motion, taken together. The gptime co-ordinates of
a physical entity become the probability amplituddsthe physical
entity’s having a given position at a given fixegtant or now-point, t,
these probability amplitudes (defining the entitpstential tobe at a
certain point in space and definite point in tingeeasuperposition of
infinite possibilities) being derived from the piga entity’'s wave
function which “is a complex function of the positi eigenvalue x' [...
that] can be used to reconstruct the state ket self an integral over
the infinite-dimensional ket-space of position speh by the eigenkets
of position®. Fitzpatrick notes that for “a simple system withe
classical degree of freedom, which corresponds hte Cartesian
coordinate x [... a] state ket |A> (which represemigeneral state of the

>2 Richard FitzpatrickQuantum Mechanics: A graduate level couSeapter:

Position and Momentum ‘Wave-functions’ http://fasiph.utexas.edu/-
teaching/gm/lectures/node22.html esp. equation)(@é¢&essed May 2009.
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system) can be expressed as a linear superpogftibe eigenkets of the
position operator.” (ibid.) Even for such a simghlstem, the complex
wave function says that the physical entity is agreut everywhere in
the x dimension.

This description still falsifies the situation besa time itself is not
composed of now-points, t, but, as we shall serare detail belowq.2
The necessity of introducing three-dimensionaljagicstime, is itself
three-dimensionally stretched. Only the countingtiofie introduces
now-points which, however, also introduce the amtig between time
conceived as continuous and time conceived as ablyntiscrete (see
7.3 The phenomena of movement and indeterminaaelation to
continuity, discreteness and limit

For normal everyday purposes in situations with nosmopic objects
in  motion, the indeterminacy in position and momemt or,
equivalently, in position and speed of a movingeabjis said to be so
small that it cannot be detected at all by any ibessexperimental
arrangement, i.e. it cannot bmeasured and thus ‘scientifically’
observedand is therefore beyond the bounds of what phlysicance
can know according to itsiethod The indeterminacy pertains in theory
nevertheless, however, independently of the pmaact experimental
observation. The laws of classical Newtonian mesamvhich make no
theoretical allowance for indeterminacy, therefapply practically to
normal macroscopic situations as opposed to subesuopic, sub-
atomic situations. The theoretical error is saibémegligible in practice
and no quantitative correction has to be made imgeof quantum-
mechanical considerations. But that does not mdet the same
indeterminacy considerations cease to apply incjpie, only that it
cannot be experimentally detected and confirmede Tynamical
situation for macroscopic systems is thus treatexbretically as the
extrapolation of the dynamical situation for miaopic systems (or
macroscopic systems in terms of sub-atomic enfitdsich itself is
accessible to sophisticated experimental verifocatand falsification.
Quantum mechanics, it is claimed, provides a ttheory of physical
reality, and normal, everyday, macroscopic phydieshgs are made up
of quantum entities. If the gquantum-mechanical ssecé& normal,
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everyday, macroscopic physical beings in princgllews for quantum-
mechanical indeterminacy, the issue then becomestheh this
indeterminacy is adequately conceived, quite ajparmh any neglible or
non-neglible errors in calculating motion.

The term ‘quantum’ refers inter alia to the peautaality associated
with sub-atomic entities which have been shown ewrpmntally to
exhibit the characteristics of bogarticlesandwaves Light waves, for
example, are quantized phlotonsor tiny packets of light that exhibit
particle characteristics. This was shown by Eimstedde Broglie
proposed an equation, subsequently confirmed expetally, linking
the particle characteristics and wave charactesistif all sub-atomic
entities, namelyA = h/p, whereA is wavelength (of a wave) and p is
momentum (of a particle). This means that a subEientity, whatever
it may be, is also a wave (a spatial vibration) wivavelengthi
exhibiting wave phenomena such as interference,bgndrtue of this
dual nature it cannot be precisely localized to ededninate point-
position, even in principle, i.e. even in theomg. position is ‘spread out’
over a wave length so that the chance of findireg & determinate point,
when it exhibits particle characteristics, is givey regarding its
associated wave as a probability distribution ftg position, one
accepted interpretation of the famous Schrddinggquagon. The
‘spreading-out’ of the position of a sub-atomicigntvhen considered
as a wave is therefore not a spatial spreadingoispreading-thin’, but
a quivering indeterminacy that eludes visualizat{bleisenberty was
the one who warned against the desire to visuglisatum-mechancial
states of affairs). The wave itself is a quiverimgleterminacy of
position and momentum taken together.

Probability distributions are still mathematicaltigas occurring in
equations that can be algebraically manipulated ealdulated, and
probability provides the bridge in the duality, wacillation, between
considering the same sub-atomic entity either as\&e or as a particle
(or sub-atomic particle as a wave!) as suits thateod, whether it be

>3 W. Heisenberg ‘Ueber den anschaulichen Inhalt deantgntheoretischen

Kinematik und MechanikZeitschrift fir Physild3 1927 pp. 172-198.



150 7. Appendix: A demathematizing phenomenological

theoretical or experimental. In experimental pctinvolving the
taking of determinate, observable measurements @trascopic
experimental apparatuses, the sub-atomic entitgaseed strictly as a
wave is thought to ‘collapse’ into a determinatatestappropriate for a
particle so that it becomes a ‘reaés This apparently observed, i.e.
measured, collapse of the wave function is mosplpring and to the
present day gives rise to controversy within mathgal quantum
mechanics as to how it is to be interpreted philgida any case it is to
be noted that the indeterminacy relation betweersitipa and
momentum, insofar as it is conceived to go hanbdand with the dual
nature of sub-atomic entities as both particle\aade, is postulated as a
spatial indeterminacy; aemporal indeterminacy and what this could
mean do not appear on the quantum physicist'sfiperplexities.

7.2. The necessity of introducing three-dimensional
ecstatic time

Schlie3lich wird derselbe Fehler
gemacht, wenn man, wie es in der
Quantentheorie geschieht, die Zeit als
einen reellen Parameter beschreibt. Zeit
ist mit Uhren meRRbar. Der Zeitpunkt ist
eine Fiktion. Er kbnnte wiederum nur
durch einen irreversiblen Vorgang, und
durch diesen nur mit endlicher
Ungenauigkeit bestimmt werden. Durch
diese ungelOsten Fragen weist die
Quantentheorie zwar nicht in die
klassische Physik zuriick, aber Gber sie
hinaus>*

>4 “Finally, the same mistake is made when, as is dormgiantum theory, time

is described as a real parameter. Time is measulabtlocks. A point-in-

time is a fiction. It could, in turn, only be det@ned by an irreversible
process, and that only with finite imprecision. digh these unsolved
problems, quantum theory does not point back tssadal physics, but
beyond it.” C-F. von Weizackeé&ufbau der Physik985 Kap. 13: Jenseits der
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But what does all this say about physical entiilresnotion prior to
(Cartesian) quantification and mathematization? WW&anotion? This
guestion is invariably skipped over in taking theepomenon itself for
granted. As we have seen from the review of Ardist®tthinking on
movement 2.9 Time and movement in Aristotle’s thinRinghysics is
the study of thosbeings that (can) moye&wovtueva. Beings at rest are
physical only insofar as they are also able to mawe rest for
Aristotelean physics is a limiting case of movemémit what is a
limit?). Hence numbers, for instance, are not ptatsifor they are
outside movement altogether (to make numbers nibey, have to be
conceived as variables with respect to a variadriéiine, t, a crucial step
in the development of differential analysis, or gosort of movement,
such as a counting process, has to be introducadake@ the numbers
flow). In modern physics, movement is thought fiestd foremost as
motion, i.e. as locomotion or change of place, Whecmathematized as
functions on four-dimensional space-time in whidhcp has become
position, and position is expressible as a Camestaordinate (X, Y, z).
All other types of movement, in order to be mathezed, must likewise
be converted into change of a magnitude whoseafathange can be
calculated, thus reducing the scope of the Arigtate panorama of the
phenomena, but with the gain of being able to nmattze them all in
algebraic, usually differential equations.

We have seen that Aristotelean movement is chaizete by a
twofold presencenamely by the presence of the being in its paik(dr
power or propensity) and the absence of its rdabiza All physical
beings, as beings that can move, have a tendewaydan end in which
the potential attains its end. The potential itsaltoming to presence as
suchis realized and is on its way to attaining its .ehd coming to
presence as such, the potentiaghtisvork and this situation of being at
work is its actual movement toward an end thabseat (where this end
may be rest, or a perfected motion, suchciasular, or conceivably
elliptical or uniform linear motion). Energy is therefore the Aristotelean

Quantentheorie, pp. 588ff, as communicated by R&apurro on 11 August
2010.
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term for movement expressing its ontological stitetas the being-at-
work of a potential under way toward its end, a aamtion still
implicitly underlying modern physics’ concepts ofork, action and
energy, despite modern physicists’ being ignorant arrogantly
dismissive of Aristotle. A moving being is therefanot merely present,
but also simultaneously absentuasler way toward..This being-under-
way-toward... may be called iisomentumMomentum itself refers to an
absence, to a not yet, so the moving being is pagkent and absent, i.e.
its being as moving is both a presencand an absence¢ogether In
motion, a physical being is both here and not h€herefore, we note
first thatits position is indeterminate

A definite position for a physical body in motioarmot be tied down.
More generally, a determinate state for a physaly in (one of the
four types of) movement cannot be tied down. Ard&diposition is only
presence here, i.e. where the physical body in touress now at a
certain point in space (amenable to geometrization and
mathematization), thus eliminating motion by redgcitime to an
instant. But motion as motion refers also to themaw, i.e. to an as yet
absent future in which it will be somewhere elged amot here at this
point. A physical body in motion is therefore bdtare-and-now in a
position and also there, but not yet. It therefdv@s no definite,
determinate position only now but is, as movingthbleere and there,
now and then. In its motion, it is now here and alas always already
left its now-position on its way to somewhere d@lsen, which is already
present in its being withheldAs in motion, itis also futuraltoward a
presence that is stWithheld in absence. To reduce the being of that
which is to that which can be ascertained to be preseat aint (or
instant) in time, t, at a certain point positionedgpace like a point in a
geometrical figure is to deny the very phenomendnmmvement
altogether — the moving being’s beiag moving is not only presence
but simultaneouslyits future, which is still absent, and its positis

“Vorenthalt”, Martin Heidegger ‘Zeit und Sein’ idur Sache des Denkens
Niemeyer, Tiibingen1969,°1976 SD:1-25, here p. 16.



view of quantum mechanical indeterminacy 153

stretchedor quivering in a propensitpetween here and there, now and
then.

Similarly, a moving being that is now here is sitankously just
arrived from somewhere else where it has been anmtbilonger, but
which is still present as an absence. Simultane#se can no longer
mean, as it usually does, the coincidence of twe-points or instants,
but rather the sameness of time of simultaneitgngfi.. simul ‘at the
same time’) is here to be understood as the tigbétherness or ‘at
once’ of the three temporal ecstasies of pasteptesnd future within
the unified three-dimensional structure of time gwehdimension is now
not conceived quantitatively as a Cartesian mathealalimension, but
as a space ‘measured through’ or ‘traversed’ (f@hndiopetpeily and
uetpelv). This three-dimensional ontological structure rman be
captured by conceiving time as a continuum of ssgige instants, one
after the other, and in truth introduces a conogptf time foreign to
both classical and quantum physics, whether réséittvor not. Rather
than confront itself with the phenomenon of thr@aehsional time
staring it in the face, today’s most advanced quangravity theory
would rather escape to the esoteric dimensiongaifallel worlds’ in
super-string theory, thus also pandering to humaiosity in strange
and grotesque sci-fi scenarios. Traditional corioaept of time tacitly
presuppose that time itself is determinately prese:n the now as the
instant of time. This positive conception is conmpémted by two
negations of now-time as time thatnolonger and time thas notyet,
without the phenomenological sense of these twatn@ys coming into
their own as a refusal or withholding of presennsofar as the being of
time is thought simply as presence and its negattbere is no
ambiguity or indeterminacy in time.

But the three-dimensional, ecstatic conceptionimetintroduces an
indeterminacy by tying together the three ecstdiimensions in an
inseparable ‘at once’ of presence-and-absencehaotiie absence of
later and earlier is preseas a specific absence. This is apparently a
self-contradictory, logic-defying formulation asntp as it is taken for
granted that presence and absence exclude each Ttleephenomenon
of movement itself, however, compels us to learsde, although this
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may be difficult, that the future, although abseist,present as an
absence along with the now in three-dimensionabécgime. To put it

negatively: it is a misrecognition of the phenomerd time itself to

conceive it as a succession of now-instants, eawh relieving the

preceding one in coming to presence, just asatrgsrecognition of the
phenomenon of movement (in any sort of phase-spgacedgard it as
movement along a continuous geometrical line comgad now-points,

a conception congenial to mathematization.

A being in motionis arrived from where it was, i.e. whence it is come,
just as it also has a momentum asdnderway toward where it will be,
or whither it is going, although both this wherelavhen are still absent,
still withheld. Past, present and future are coteteand hold on to each
other in a togetherness of presence and abserdtthisais thecontinuity
of its motion in three-dimensional time. Accordinghny physical being
in motion (and not just sub-atomic, quantum-mectenientities
described by a wave function) does not have a mgtate position at a
determinate time, but, granting for the moment dhestionable three-
dimensionality of Euclidean space, is six-dimenallynstretched and
quivering potentially into three spatiahnd three temporal dimensions.
This phenomenon of time-space can only be sewalogically before
any mathematization sets in, i.e. before any numbee lifted off the
phenomena related to movement, because the mathatioat of time
and motion misleads us to conceiving a physicahdeéen motion as
being simply in a present state at any instanineé,tmoving along some
sort of continuous geometrical line as time itgetives along its linear
time-line of successive now-points. A physical lgein motion is under
momentum from here-and-now toward there-and-thems hereand
gone, underway from now to then when it will bemiarly, a physical
being at rest is her@adthere, quivering in an indeterminacy between
now-anc-then when it will be what ican be (potentialf® Whether
moving or at rest, a physical beirgfutural, i.e. itexistsalsoas what it

> Cf. Aristotle: ob yop HOvOV KWNCEWE ECTIV EVEPYELR. GAAAD KOl

axwnoiag (“Namely, there is an energy not only of moveméni, also of
non-movement...Eth. Nic VII 1154b27).
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will and can be, ex-sisting, i.e. standing-out #dimensionally
somewhere and three-dimensionally sometime. Tertipoia physical

being exists once, now and later, where the verlexist’ is conjugated
grammatically in its tenses as: it existed oncexists now and it will

exist later, this three-dimensional existentse all at once. This
formulation includes the respective negations, saglonce it did not
exist. To summarize: existence must not be trudctienow-presence.
All three moments of a moving physical being’'s temgb being exist
together, at once, in a presence that includepréssence of two kinds of
absence, namely, the refusal of what, how, how namthwhere it was
and the withholding of what, how, how much and vehiewill be.

Time itself is the making-way of movement. Movemesquires time
as its element, and conversely, time itself is oglgnerated by
movement, that is, by thghysical(from ¢vew ‘to arise’), i.e. emerging,
arising, nature of being itself. Hence time is nomposed of instants
that flow through the now, as if the not-yet and tlo-longemvere not.
Movement requires the as-yet withheld later offtltare and the refused
earlier of the past in order te movement traversing 3-D time-space,
and the not-yet itselfs in the mode of being of being withheld in
absence, just as the no-longer or oiscim the mode of being of being
refusedin absence. Both withholding and refusal are plssitive modes
of temporal being in their own right, and not mgrelegations of
presence now. Therefore, to designate the absemndions of time as
no-longer and not-yet is inadequate. Any physiahd, i.e. any being
capable of movement/change, therefore is temppealit is not merely
at an instant in time, bus or existsonly in standing out into a three-
dimensional stretch of time. Similarly, it makes Bense, properly
speaking, to talk of an instant in time, for théstd deny time’s three-
dimensionality, and a moving beirs moving has no instantaneous
position at an instant in time bakistsonly ever in a three-dimensional
temporal ecstasy in which it is both presamt absent in a twofold way.

Heisenberg's indeterminacy principle therefore laas Aristotelean
interpretation that is closer to the phenomena aewkals to the
phenomenologically thinking mind, already at theergday level
without recourse to sub-atomic experiments, a teaipatological
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structureprior to any quantification, measurement and matheniatiza
in equations. The interpretation depends solely considering the
simple, hard-to-see phenomenon of movement itselfwhich the
togetherness of presence and absence in 3-D ®deteche is revealed.
In other words, the conception of the very beingtiofe has to be
revised and recast ontologically to get any furthath so-called
gquantum indeterminacy, and this ‘illogical’ recastiis not amenable to
geometrical or mathematical representation. Thellawy of a retrieved
Aristotelean phenomenology of movement (which, um imterpretation,
stops short of the counting and measuring, and thes incipient
mathematization, of time) with regard to Heisenkengdeterminacy
principle is that a physical body in motion, whetkege, very small or
middling, does not have a determinate position @étarminate time, t.
Furthermore, since rest is only the limiting casemmtion, even any
physical being at rest is itself an indeterminatypm@sence and absence
togetheror ‘at once’ it is both here and there, now and then, an
undecidable quivering, an ‘illogicality’, because @otentially moving it
iIs always already stretched both toward its polssibiof being
elsewhere, a possible presence as absence, ds arldcalso toward its
retained history of where it has been.

Determining a physical entity’s position more psety here and now
makes its momentum and speed more indeterminaté)etqoint of
complete indeterminacy. That is, the greater treu@cy with which a
physical body’s present, instantaneous positiow is determined, the
less its momentum under-way-toward... comes indovyifor time itself
is thus truncated to an instant. Like Zeno’s arroivcomes to a
standstill. In other words, the sharper the fosuen the body’s present
positionnow, the more the body’'s momentum, its stretchednasard
its future position, is lost sight of or obliterdiefor a body’s velocity,
l.e. therate of changeof its position, or momentum shows itself, even
within modern physics, only in a span of time, irekhing toward the
future, and not frozen stationary at a point-instartime (as encouraged
by the fateful counting of instants in the Arislesn conception of
counting-time according to which only the instamtams now properly
IS). This simple phenomenological consideration aflawe to see why
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there is an inverse relationship between the imdwtacy of position
and indeterminacy of momentum in the above Heisgnbe
mathematical probability equation for indeterminattyis a matter of
focus, or one-sidedness, of the mind's eye based a@n
misconceptualization of the phenomenon of time. hSua
phenomenological consideration is not merely ‘imel or ‘heuristic’
with the connotation of a lack of rigour that hasbt remedied through
experimental, quantitative ‘verification’, but a8 prior to
mathematization by looking at the simple, simultare presence-and-
absence, or threefold presencing characteristithefphenomenon of
movement itself.

This threefold presencing is entirely overlookedrniadern physics as
being beneath serious consideration precisely Isecdus prior to the
dogmatically presumed exactness and rigour of rifie
quantification and mathematization, and thus elual®g experimental
measurement according to the similarly dogmatisgnipts of modern
physics’ method. Under these scientific prescriitag can be only a
one-dimensional numerical variable, i.e. a varymgnber-point itself
amenable to mathematical manipulation, i.e. todmadlifferentiation in
theoretical physics, and obtained experimentally dy apparently
precise, finite counting of a regular, periodic picgl movement. The
three-dimensional conception of time outlined abouestbe anathema
to modern physics, for it defies mathematization & sham rigour,
precision and certitude. Such mathematization as postulated
indispensable mode of access to truth is the pntgli Cartesian
prejudice of our age. The phenomenological wayiefving is not ‘less
exact’ than modern science, but sees more, and shmopy, namely, the
ontological structure of movement itself and itsinmate relation with
that of multi-dimensional stretched or ecstatic eiwhence a more
adequate sense of being itself can be deriveddited not collapse into
its tacit traditional sense as standing presenkse.phenomenologist has
the ontological vision others lack. We will apprbabe phenomenon of
three-dimensional time once again by another rioutiee next section.
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7.3. The phenomena of movement and indeterminacy in
relation to continuity, discreteness and limit

The conjugate indeterminacy of position and monmanar velocity
or motion) of physical entities discussed aboweasely associated with
the problems of conceptualizing continuity and BgeEness in
mathematics, and the distinction therein betweenctiuntable rational
numbers and the uncountable real numbers. Bothatienals and the
reals are infinitely divisible, i.e. there is no alast rational or real
number that can no longer be divided to obtairtiamal or real number,
respectively, so in some sense neither the ratiooathe real numbers
are suitable for capturing indivisible discreteneBsirthermore, the
rationals are not continuous because between amydtonal numbers
there is always an irrational, i.e. strictly reaymber. Insofar, the
rationals do not hang together tightly, which igueed of continuity.
Any real, irrational number, however, can be apghed as closely as
desired by a countable, infinite sequence of raliorumbers, without
ever reaching it. Thus, although numbers are ngsiphl beings, are
placeless and positionless, and therefore also vmgiomovement can
be introduced into mathematics as an endless caumdward a limit
that is never attained, i.e. is always absent, usrdhe irrationals are
absent, or always withheld, from the rational nurab&he irrationals
never arrive in the rational, no matter how far ot®unts. Any
determinate rational number reached along the wathis counting
movement along an endless sequence is not theinaélpnal number
itself, but can be made arbitrarily close to itdpunting far enough. In
other words, the always elusive real, irrationahber itself can only be
determined to lie somewhere within a certain rationterval that can be
made arbitrarily small by counting far enough (sachational interval
can always be constructed from a converging ratigeaes), but is
never reduced to nought. Viewed from the processseduential
counting (originating from thekpiBuodg of Greek arithmetic), the
irrational real itself is only ever an interval whican never become a
determinate point, that is, the irrational real t@mitself, which in this
way altogether eludes counting, i.e. is always abBem the counting
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that is on its way toward... In particular, one Idosay that the clock-
counting of time can only ever determine an interaad not a point in
time.

How does this relate to the phenomenon of movementather
(loco)motion? Motion grasped mathematically is atocwous function
of the three Euclidean dimensions and time f(z, y) or the position 3-
vector r is a continuous function of time t. r §f(The continuous
function of time traces the movement of a physicaly represented as a
geometric point through three-dimensional real sp&ach point in time
maps continuously to a point in 3D real space. $bkition of the
problem of motion thus becomes the mathematicdlpno of analyzing
the curve traced by the vector equation r = f(tewehthe vector function
f, in turn, may be derived from physical laws of tran, Newtonian,
Einsteinian or quantum mechanical (where, with gop&tion, the real
function f becomes a complex Hermitian matrix). Eeemqmathematical
analysis, i.e. the infinitesimal calculus, a powerfbranch of
mathematics for grasping motion based on the ogyotd time as now-
presence.

As we have seer2(2 Heidegger’'s review of Aristotle’s thinking on
modes of connectedness from discreteness to cayptamad?.6 Bridging
the gulf between the discrete and the continyotlse infinitesimal
calculus makes the geometrical calculable. It deesby calculating
derivatives and their inverses, i.e. by differetittiga and integrating, both
of which require the formation of mathematical ksnithrough an
adequate calculus with infinitesimals formalizaatea counting process
toward... Without the infinitesimal calculus, thes@uld be no motion
along a curve, but only stationary points succegdime another along a
curve. Motion enters the mathematics through dfiéation that
introduces something like an instantaneous velouityich, strictly
speaking, is an illogicality, for there is no matim an instant, but only
in an interval of time. A point on the curve carlyoimdicate a motion
mathematically by also being in transition, i.etehat a single point and
also under-way-toward..., this latter aspect being wagat by the
infinitesimal. The point on the curve is in its oddinate position and
also infinitesimally removed from itself at an infingenally later point
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of time. Thus is theindeterminacyof a point in motion captured
mathematically without, however, the applied matagoan or
physicist taking cognisance of the ontology of tifme is implicitly
presupposing.

Now, if, on the one hand, time is conceived matherally as a
continuous real variable, t, that is continuousigreasing, it is always
assuming also irrational values. If, on the othiere is also conceived as
the counting of a regular, periodic physical moveth@o matter how
fast, such as the natural wave frequency of a Gaestom, this
counting can never determine a point of time, t,dnly ever a counted
interval between ‘now’ and ‘now’ (whose smallnespénds upon the
finite frequency of the period taken as counting aswge or,
equivalently, upon the wavelength of one periodjhimi which t is
supposed to lie. For any moving physical entitythwai this time interval
defined by steady counting, no matter how smakag moved, and so,
assuming Cartesian co-ordinates, its position eaddiermined only to
within a certain segment of co-ordinate space.drigular, since rest is
only a limiting case of movement, even a physiaadybat rest has no
determinate space-time co-ordinates, but only éwarers within a
segment of space-time where its here-now and patdahere-then are
indeterminately ‘located’. This indeterminacy ist moerely a matter of
the accuracy of physical measuring instrumentscivimnay be further
refined with the progress of physics (without ea#raining continuity),
but is an indeterminacy in principle residing ie fhostulated¢ontinuous
nature of movement in relation to the countablel Hrereforediscrete
nature of (clock-)time as conceived by both Aristean and modern
physics (for time is only ever determined by aténcounting of a
regular, periodic movement).

Another way of looking at this is that countablescdete, rational time
only ever defines a segment of space-time con@imlso irrational
numbers andalready in principle an irrational number cannot be
counted, i.e. it cannot be made present withincinenting process, so
that continuous motion would have to pass througintp in space that
are outside assumed countable time! Hence we caclucte that if time
Is conceived mathematically as a continuous reabbke, it cannot be
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counted, and if it is conceived as countable,asethe counting number
lifted off a highly regular, periodic movementjstnot continuous, but is
a regular sequence of discrete, temporal ‘quantleaps (cf.7.3.3
Excursus 3: On time in (a quantized) special reiati theory (Joy
Christian)).

7.3.1 From antinomic discrete vs. continuous realme to
complex-imaginary time

| believe there is something we are all
missing [...] My guess is that it involves
two things: the foundations of quantum
mechanics and the nature of time. [...] |
have the feeling that quantum theory and
general relativity are both deeply wrong
about the nature of time. [...] We have to
find a way tounfreezeime — to
represent time without turning it into
space. | have no idea how to do this. |
can’t conceive of a mathematics that
doesn’t represent a world as if it were
frozen in eternity. It's terribly hard to
represent time [...]

Lee Smolin 2007 pp. 256, 257.

Let us push beyond the problematic duality of cmnty and
discreteness to consider the complex-continuouserpogition of
discrete-quantum states (in a Hermitian space fofit@ dimensions),
which complicates the situation beyond the antindratween assumed
continuous real time and actually measured, discrebunted clock-
time. Modern physics tells us that there is a litoitthe divisibility of
physical bodies which is reached with sub-atomigien, which are the
smallest of all possible physical entities. Thegsalgest of physical
entities, however, even at rest, cannot be pinredndoby determinate
space-time co-ordinates, but, as quanta, are nelest) at any real
instant t, a complex superposition of (usually)jnitély many quantum
states (expressed as an integral os@ace. This is the formulation
provided by Heisenbergian matrix mechanics. Altewedy, for the
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physicist, Erwin Schrodinger, on the other handpwdeveloped wave
mechanics, it is declared that the atom in reality is nothingpre than
the refraction phenomenon of an electron wave ssp&ak captured by
an atomic nucleds’, a wave-mechanical quantum formulation that has
been shown to be equivalent to matrix mechanics.

The break with the scientific conception of timeaasne-dimensional
variable, t, that ties time to a real instant mustmade to see quantum
superposition properly, but at the price of sacinfy the causal-
determinist time-evolution of a quantum wave-fuoctprovided by the
Schrodinger equation. Time itself must be conceivasl three-
dimensional, and this can be done, for heuristioveaience, in a
pseudo-mathematical way, by thinking of it as a pl@x, rather than as
a real variable, as it is in modern physics fronwhta to the present
day. The ‘pseudo’ nature of these considerationsvel from their
having to do, properly speaking, with phenomenanofzfement, which
have to be seen, rather than with mathematical ewnland functions
and matrices thereof. If time is conceived as cemplk has both a real
and an imaginary part that are independent of edlcér, so that time
now has two degrees of freedom (on the Argand plaii@s can be
written down in the pseudo-equation for time, t =i, where b and d
are real numbers and i is the imaginary numberstjuare root of -1. If
d > 0, it is taken to refer to the future and K @, it is taken to refer to
the past, where past and future are absent atawenstant and in that
sense ‘imaginary’. The real number b pin-pointsghesent now-instant,
but does not exhaust time because now, a realldilmecoupled with a
continuum of imaginary times d referring to whatilcbbe potentially at
future time d, if d > O, or to what could have be¢past time d, if d <O,
where future and past are considered from the mstaint, b.

The spatial state of any physical system, whethantum or classical,
IS now not a complex superposition of infinitely myaspatial basis

>7 “... man erklart, das Atom sei in Wirklichkeit gar niEhiveiter als das
Beugungsph&nomen einer vom Atomkern gewissermalbgefangenen
Elektronwelle” Erwin Schrodinger ‘Der Grundgedanke der Welleohanik’
Nobel lecture held in Stockholm on 12 December 188Die moderne
AtomtheorieVerlag S. Hirzel, Leipzig 1934 S. 32 emphasishia original.
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states at the present instant, as in the multivemgerpretation of
gquantum mechanics (cf.3.4 Excursus 4. On quantum computing and
gubits (David Deutsch) but an indeterminate complex superposition of
infinitely many independent spatio-temporal basetes deriving from
complex time, where time past is captured by negatiand time future
Is captured by positive d in complex time. The spatate now depends
on complex time. At a real instant b, the systespatial state is given
by a linear superposition of a real state and it#iyy many imaginary
states, both past and future, all of which areas#td in an Hermitian
space spanned by the basis eigenkets |b> and [derewthe real
component of the instantaneous state at |b> is leongmted with the
infinity of superposed imaginary states for the penal infinity b + id,
where the free eigenvalue d ranges from minusitgfto plus infinity.
The interpretation for negative d is that, in thestprelative to b, the
physical system could have been ‘historically’ irsgatial state that is
the complex superposition of the position at thet paal now-instant
b+d and also infinitely many imaginary states corresponding to
t = b+d + ie, where now the eigenvalue e ranges thereal numbers.
The interpretation for positive d for a given r@atant b is likewise a
complex temporal superposition of the positionhat tuture real now-
instant b+d and the infinitely many imaginary pastd future states
corresponding to t =b+d + ie, where e ranges akerreal numbers,
providing quasi-eigenvalues and quasi-eigenke® pseudo-Hermitian
space in which complex time itself constitutes afinite-dimensional
basis. This is a pseudo-mathematically fancy waysafing that the
spatial state of a physical system cannot be segghfeom its possible
past history nor its potential future, both of whiare present
imaginarily as specific forms of absence in therkigan pseudo-ket. In
particular, if only an interval of real time ternating with a fixed future
point in time, d, is viewed (i.e. b an elementsdy, the closed interval
[0, d]), this amounts to a twofold focus on now anfiked, final, future-
then. Under such a restricted focus, the systepesiad state for each
point of time, b + id, where b is within the remhé interval, is a linear
superposition of a real present state and relgtiveldependent
imaginary states, including the imaginary futureafistate at d, in a two-
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dimensional Hermitian space. The superposed imagifinal future
state at id is not constant as b varies, nor dogspend tightly on b, so
there is no law-like evolution of the instantanestae at b to the finally
realized state at d.

Let's take a simple example outside the mathema8uappose | have
a tennis ball on the edge of my desk. | see itetlm&w sensuously and
realize that it could easily roll off the table afal onto the floor. | thus
see the ball botimow and a possible imaginary spatial state for it at a
future time (imaginary positive d). Or | see the ballrog desk and tell
myself that | must not forget to take it with me@rrow for my game of
tennis with friends. | thus see the ball now arsbals imaginary future
trajectory tomorrow to the tennis game tomorrow rehé& will be
spatially (imaginary positive d). Or | look for thmll on my desk and
now see that it is not there — it is absent. Swag probably fallen onto
the floor at a now past time (imaginary negativeldpok on the floor
and don't find the ball. | see it absent now batinf my desk, where it
definitely was at a past time, and also from tle®i] so it might have
been taken by my dog, who loves chewing on batisu$ imagine a past
time (imaginary negative d) at which the dog miggave taken the ball,
thus making a movement in space from the area drowndesk to an
indeterminate place somewhere else. In each o€ tbhisations, | have
double vision, i.e. | see the situatinow of presence or absence (which
IS not a sensuous seeing), and also an imagfauye or pastsituation
implying a certain movement that is uncertain, dmd no means
calculable. My temporally twofold vision, howevas, intelligent and
entirely adequate in the context of everyday Eighough non-scientific
in the modern sense (¢f.4 A mundane example to help see movement
in three-dimensional time for another, entirely demathematized
example).

The present spatial stateow of a dynamical system can only be
supposed to be determinate by ignoring the imagimamponent of
complex time that cannot be brought under calotgdationtrol. The
complex superposition ranging over the imaginargngonent of time
allows for limitless indeterminacy. A real, (expeantally) observed
observable of a dynamic system is no longer apprated by a
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measurement in rational, countable clock-time, modv must first be
conceived as the projective collapse of state mpiex-imaginary time
onto the one-dimensional determinate state foreakcomponent, b, of
complex time from the indeterminacy of the spectafrimaginary time,
both future and past, which then is approximatecclogk-time. This
approximate clock-time is correlated with a senslpuegistered,
observed experimental result that is said to beytregantee of scientific
truth according to modern scientific method. Thisrao sense in which
the determinate, real time t = b approximated byohserved, discrete
clock measurement, were a definite function, whegr@babilistic or
not, of time’s many superposed associated stat@saginary time given
by the d’s. Because the components, b and d, oplexmmaginary time
are independent of each other, there is no negesaasal-deterministic
equation tying the dynamical state at the presestant b to the
imaginary dynamical states ranging over an infiofyd’s or vice versa.
d marks and ranges over an imaginary, immeasuteiée independent
of the real time of the present observed and recbstlate at this instant,
b, of the dynamical system.

This pseudo-mathematical interpretation of compieaginary time
corresponds to the Aristotelean insight that movenn characterized
by a twofold presence, namely, the presence noavdsfinite state, and
the unfinished presence of a future definite stateard which the
dynamical system is under way. Likewise, retrogpett, a dynamical
system in its present state navalso the absent states in which it has
been previously (its ‘history’) and also the abssates in which itould
have been, since we are assuming efficient cawetalrdinism neither
prospectively nor retrospectively. The Aristoteleasight can therefore
be extended to #hreefold presencing of present, future and past as
three-dimensional time, where the presencing ofldtier two temporal
dimensions are forms of absencing.

Modern mathematical physics is characterized bystheing to make
a necessary mathematical link, by means of equatigrence the
mathematization), between a unique system stasahbtime b and a real
future state at time b + d, with positive d, sotthdure time loses its
imaginary independence and collapses, at b + d,tivé real continuum
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in which b is also situated. Time is then a oneatisional real
continuum of one real instant inexorably and tighdllowing another
rather than a free threefold presencing of thegmemstant and of other
imaginary moments from the future or past. Modernysics is
concerned with governing the future physical stdta system from the
present moment b, either by bringing it about opbsdicting it, so that
position can be expressed as a mathematical functiaeal, present
time. Equivalently, the equations can be read bact#tvfor negative d)
to determine causally a present state now as elfday states at a past
point in time. Because modern physics views movemnmténough
mathematics, whose equations can be read eitheafdror backward, it
Is confronted with the dilemma of the irreverstlyilof time that it has
manufactured for itself. It seeks a resolution ipaaticular movement
that it claims is one-way, being governed by theosd law of
thermodynamics, in which entropy is formulated reathtically and
therefore in the proper form for scientific truth.

With the Aristotelean insight into movement as aftd of presence
and absence, the complex superposition of quantutities loses its
singular, paradoxical nature because not just soitia entities, buall
physical (movable/changeable) beings are charaetkrby complex-
imaginary superposition of present and absent dicarstates, where
the imaginary refers to potentiality and the pafisidgs of what might be
and what might have been. The definite real obsdegaobserved at a
real time b (perhaps, for the sake of scientifibjéativity’, read off
measuring instruments and a clock inaccuratelyasismal numbers)
result from their observation by an observer, ndtenavhether this
observer is a physicist-experimenter or somebodg elealing with
affairs in everyday life. It is a matter simply wirning one’s attention
toward the physical state of affairs presently munding one and does
not depend necessarily on measurement and quatiofic

The observer's mind, whether physicist’s or notj) ead does range
temporally over both past and future in imaginatiand this is the
phenomenological justification for introducing anaginary positive or
negative component into time to denote the focus atkntion,
employing the pseudo-mathematical notation meredyaa heuristic
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device for those familiar with modern mathematjgaysics. The mind’s
attentiveness is itself double: on the one hanel,dibiserver is more or
less aware of his present physical surroundings @amdhe other, he can
be, and usually is, also focused in the imaginatoma prospective or
retrospective state of affairs that is situated, nmatter how vaguely,
spatio-temporally in the future or past, over whible mind can range
freely. In this sense, and in paradoxical contri@miicto a physicist’s
‘realist’ common sense, the observer’'s physicalsgeusly observable
surroundings are precisehpt present, but absent, and the mind calls to
presence a future or past, and therefore abseaie eof affairs! The
imagination can, and often does, go even furthabstracting also from
time-space altogether to turn its attention to Wwhabstract thoughts
lacking a spatio-temporal place. Such is the pafd&ruman imagination
(davtacia, Vergegenwartigung, calling-to-mind).

7.3.2 Excursus 2: On quantum physics’ assault onntie
(Hermann Weyl, J. A. Wheeler, Julian Barbour)

Die Frage des continuum ist in der
heutigen Mathematik wieder aufgerollit.
[...] Die Arbeit in dieser Richtung hat
der Mathematiker Hermann Weyl
geleistet und sie vor allem fiur die
Grundprobleme der mathematischen
Physik fruchtbar gemacht. Auf dieses
Verstandnis des continuum kam er im
Zusammenhang mit der
Relativitatstheorie [...] Aus diesem
Entwicklungsgang kann man erhoffen,
dalR3 die Physiker mit der Zeit vielleicht
dazu kommen, mit Hilfe der Philosophie
zu verstehen, was Aristoteles unter
Bewegung verstanden hat®..

>8 M. HeideggerSophistesGA19:117f. Heidegger made this remark in winter

semester 1924/25, and his hope that, in the cafréene, modern physics
would learn to appraise Aristotle’s concept of moeat “more radically”
remains scarcely fulfilled to the present day. Titamslated quotation reads
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more fully: “The question regarding the continuwsragain being unfolded in
today's mathematics. One comes back to Aristotefeanghts insofar as one
learns to understand that the continuum cannoebelved analytically, but
that one must get to the point of understandirg somethingregiven prior
to the question concerning an analytical penematibhe work in this
direction has been performed by the mathematicianmdnn Weyl Raum -
Zeit - Materie: Vorlesungen tber allgemeine ReltdtgtheorieBerlin 1918)
and has been made fruitful for the foundationalbfms of mathematical
physics. He came to this understanding of the nantn in connection with
the relativity theory of present-day physics for ieth vis-a-vis the
telegeometry resulting from the Newtonian appro@cmodern physics, the
concept of field is definitive. Physical being isfised by the field. From this
course of development one can hope that, in theseoof time, physicists
will perhaps come to understand, with the helplafgsophy, what Aristotle
understood by movement, and that they give up tbepeejudices and no
longer hold the opinion that the Aristotelean cgicef movement was
primitive and that movement had to be defined ooy velocity which,
indeed, is a characteristic of movement. Perhap#he course of time, one
will also come to appraise more radically the Avistean concept of
movement. | make this remark in order to indicat& how much Aristotle,
free from all over-hasty theory, has come to figdirwhich today natural-
scientific geometry is striving for on a path iretbpposite direction.” (Die
Frage des continuum ist in der heutigen Mathemaidder aufgerollt. Man
kommt auf aristotelische Gedanken zuriick, sofern nestehen lernt, daf3
das continuum nicht analytisch auflosbar ist, somd&? man dahin kommen
mul3, es als etwa¥orgegebeneszu verstehen, vor der Frage nach einer
analytischen Durchdringung. Die Arbeit in dieserciRung hat der
Mathematiker Hermann Weyl geleistet und sie vorerall fir die
Grundprobleme der mathematischen Physik fruchtleanaght. Auf dieses
Verstandnis des continuum kam er im Zusammenhand der
Relativitatstheorie der gegenwartigen Physik, filie dyegenuber der
Ferngeometrie, wie sie sich im Ansatz der moderRégsik bei Newton
ergab, der Feldbegriff mal3geblich ist. Das physs$hin ist bestimmt durch
das Feld. Aus diesem Entwicklungsgang kann marffermadald die Physiker
mit der Zeit vielleicht dazu kommen, / mit Hilferd@hilosophie zu verstehen,
was Aristoteles unter Bewegung verstanden hat, dad sie die alten
Vorurteile aufgeben und nicht mehr meinen, der taesische
Bewegungsbegriff sei primitiv und man musse die 8gung lediglich durch
die Geschwindigkeit definieren, die ja ein Charaktier Bewegung ist.
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Vielleicht wird man mit der Zeit auch den aristedehen Begriff der
Bewegung radikaler wurdigen. Ich gebe diesen Hiay@in anzudeuten, wie
sehr Aristoteles, frei von aller vorschnellen Theprzu Tatbestanden
gekommen ist, die heute auf umgekehrtem Wege digwigsenschaftliche
Geometrie anstrebt. M. Heideggeophiste<5A19:117f.) In an e-mail dated
08 August 2010, Rafael Capurro told me of Carl diich von Weizécker’'s
attendance at discussions between Heidegger, Heiggret al. on modern
physics, and quantum physics in particular. Weigéckvrites that
“Heidegger’s analysis of the foundations of ontgi@md logic, if it pertains,
Is of direct significance for the core of all natlscience” (dafl3 Heideggers
Analyse der Grundlagen der Ontologie und Logik, mvere zutrifft, fir den
Kern aller Naturwissenschaft von direkter Bedeutistg'Heidegger und die
Naturwissenschaft’ (HNw) irDer Garten des Menschlichen: Beitrage zur
geschichtlichen Anthropologi®unich 1977 pp. 420). Weizacker has deep
insights: “Because reality hangs together (conas)el cannot arbitrarily
apply the concept of number to it. On the otherdhdhe number-concept is
not therefore inapplicable;dan apply it, but in an ambivalent way. [...] Our
usual thinking that naively regards itself as tlode srational thinking, the
thinking that uses the natural number and has Itofayth natural science
that has precipitated in classical physics ands@dab ontology — this
thinking tries instinctively to elminate the contegd possibility [which is
oriented toward the temporal exstasis of the futg&].” (Weil die
Wirklichkeit zusammenhangend (con-tinens) ist, kacim den Begriff der
Zahl nicht ohne Willktr auf sie anwenden. Andergssest der Zahlbegriff
darum nicht unanwendbar: idkann ihn anwenden, aber in mehrdeutiger
Weise. [...] Unser ubliches Denken, das sich seli@sv als das einzig
rationale Denken ansieht - das Denken, das dialichtg Zahl benutzt und
die Naturwissenschaft hervorgebracht hat, dasisicter klassischen Physik
und der klassischen Ontologie niedergeschlagendiases Denken versucht,
den Begriff der Moglichkeit instinktiv zu eliminien. ‘Kontinuitat und
Madglichkeit’ in Zum Weltbild der PhysikStuttgart 1976 pp. 223f) And
Weizacker knows that Aristotle still has somethingeach us today: “[...] the
description provided by Aristotle of the continuutime and movement, is
philosophically better founded than the usual dpsBon in today’s
mathematics and physics.” ([...] die Beschreibudg Aristoteles vom
Kontinuum, Zeit und Bewegung gibt, sei philosophigesser begrindet als
die in der heutigen Mathematik und Physik Ublict&it und Wissen’ in
Aufbau der PhysilMunich 1985 p. 854, referring to Weizacker’'s owaper
presented to a conference on AristotleSiptember 1985, ‘Méglichkeit und



170 7. Appendix: A demathematizing phenomenological

A paper presented in 1986 by the renowned quantwysig@st, John
Archibald Wheeler (1911-2008), in honour of the &ty renowned,
then-deceased mathematician, Hermann Weyl (1885)19%0th of
whom held appointments at the illustrious Princetdniversity, is
highly instructive for seeing the different direxts in which modern
physics and phenomenology lodkThe physicist (who collaborated on
the Manhatten Project) proceeds from the axiomognth that there is a
knowing and that this knowing has to be exact engénse that it can be
formulated in mathematics.

In his eulogy on the greatness of Weyl as a mathelaa, scientist,
philosopher and highly cultured individual, Wheefast formulates
four questions with affinity to Weyl's concerns thaerve as the
structure for his talk: “(1) What is the machin@&fyexistence? (2) What
is the deeper foundation of the quantum princip(@f What is the
proper position to take about the existence of ‘tdoatinuum’ of the
natural numbers? And (4) what can we do to undedstane as an
entity, not precise and supplied free of chargenfautside physics, but
approximate and yet to be derived from within a reawd deeper time-
free physics? In brief, why time? What about thatcmum? Why the

Bewegung. Eine Notiz zur aristotelischen Physikiitten in 1966 and published in
Festschrift fir Joseph Kleid967 as well as iie Einheit der Naturdtv 1974
pp. 428-44). These words from someone of the stature of V&kerd (a
doctoral student of Heisenberg’s) continue to &ail deaf ears today in the
ceaseless headlong rush of modern physics to eei#diavill to power over
movement. Since Weizacker was convinced that Hgelegwing to a lack
of mathematical knowledge, was unable “to thinkotlyh the reality of
physics deeply enough (die Realitat der Physik gefiug zu durchdenken
vermocht hat, HNw), the question is whether Weiedkmself was able to
take up Aristotelean insights to radically questi@oncepts of the
“continuum, time and movement” in today’s physics.

>9 John Archibald Wheeler ‘Hermann Weyl and the Unafy Knowledge’
American ScientisWol. 74, July-August 1986 pp. 366-375. Adaptednfro
W. Deppert (ed.) Proceedings of the Internationaler Hermann-Weyl-
Kongress: Exakte Wissenschaften und ihre philosgplei Grundlegungeter
Land 1986, accessed at www.weylmann.com in July@200m which the
guotes below originate.
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quantum? What is existence?” Wheeler’'s speech ertisthe demand,
“that we can and must achieve four victories: Ustiard the quantum as
based on an utterly simple and — when we see ibmptetely obvious
idea. Explain existence by the same idea that @lthe quantum.
Through this larger vision of existence and thenfuia, recognize that
the continuum of that physical world out there @mel bit-by-bit means
by which alone we can define that world are nottiaictory, but
complementary. Reduce time into subjugation to jasys The
enumeration of challenging problems here amountmiong being and
time, discreteness and the continuity, and alssetlt@o couplets into a
guartet in a simple way to achieve “victory”. Theadl role is given
explicitly to the quantum, i.e. to the discretenmal physical entity,
which, once understood in a completely simple, drith unseen way
purportedly will solve also the question concernifgxistence”, i.e.
being.

As discrete, the quantum also provokes the questsoto the relation
between bits (digitized, in-forming information) dcarthe continuum,
which, in turn, leads back to time as a continuiliime “victory” to be
achieved amounts to a “subjugation” of time to quamphysics and, as
a precondition, a subjugation of the continuumhe dliscrete. Only in
this way will time no longer be a free lunch thawlkf received by
physics but will itself be “derived from within sew and deeper time-
free physics”. Hence, time is to be derived frormggas Aristotle did)
and ultimately from the quantum and thus a “unify kmowledge”
attained. Such is the structure of Wheeler's eg@daresearch program,
and he is presumably speaking in the name of quaptwysics with its
pretensions to be the foundational science parllerce of the modern
age that has already celebrated, at least, ith3bahday.

The toughest nut to crack in this research progiMeeler says, is
time: “Time, among all concepts in the world of plog, puts up the
greatest resistance to being dethroned from ide#irauum to the world
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of the discrete, of information, of bit&” But why is this reduction to
discrete bits necessary? Because, Wheeler goaheyrf,continuum of
natural [sic] numbers, Weyl taught us, is an ilumsilt is an idealization.
It is a dream. With numbers of ever increasing maudtical
sophistication we can approach that infinity evearenclosely; but we
commit a folly if we think we can ever get therBlimbers are thus only
ever potentially infinite, on their way to an infy that can never
become actual, i.e. never be ‘had’ in its end g®dected, completed
presence. Accordingly, time, imagined as a contimuis as such an
illusion, a mirage that continually recedes inte thstance the more we
approach it, and which has to be reduced to Ihd,i$, to the hegemony
of theAd6yog, which calls beings to presence and itself isqaeat will
and always discrete and hence digitizable, compeitale. within the
domain of the calculative power of mathematics.

Let us look more closely at what Wheeler meansxistence and its
link to the quantum. The allusion to “the machineyly existence”
indicates some kind of efficient causality, albaideterminate,
according to quantum-mechanical laws: “Machineryexistence for us
means laws of physics under the overarching gonwemaf the quantum
principle”. Existence itself for Wheeler means, itraditional
metaphysical fashion, the thatness of beings ashaew simply,that
they are. But that they are, it is claimed, alss daneaning, and for this
totality of existing beings to have a meaning, Waeelaims, citing
Weyl, “it is necessary that the world be governawughout by simple
elementary laws,” to wit, by the laws of quanturmamics, which are
assigned the task of accounting for both the sbestence and also the
movements of beings as a whole, now broken dovenbits of digitized
information. But this elucidation of a purportedKibetween the sheer
thatness of existence and its meaning in termsswhple elementary

60 Likewise in the context of endeavours toward a iadifquantum (gravity)

theory, Roger Penrose expresses the convictiort tha present picture of
physical reality, particularly in relation to theatnre of time, is due for a
grand shake up — even greater, perhaps, than thiahvihas already been
provided by present-day relativity and quantum raeats” (Penrose 1989,
1999 p. 480).
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laws” does not say what existence itself meansrdiber presupposes it:
that something is means simply that it is. But wdhaes ‘is’ mean? Does
it mean experimental observability?

Once this ‘is’ of beings is presupposed, their dyica can be
accounted for by laws, hopefully, simple quantumsaThis is the will
to power to discover aWVeltformel, a formula for the world. This all-
powerful mathematical formula would make the movetie time of all
entities, no matter of what kind, mathematicallycakable in a unified
way. Hence the title of Wheeler's paper: “HermaneyWand the Unity
of Knowledge”. Furthermore, Wheeler wants quantamus| to account
not only for the dynamics of existents, but alsptfe very thatness of
their existence: “Existence? How else is it brougho being except
through elementary quantum phenomena?” The conmitagkieing is to
be explained in terms of quantum phenomena. Bub ¢vis still does
not answer the question concerning the very meaafnthis “being”
into which beings come.

Putting that aside for the moment, what is meantenprecisely by
“guantum phenomena”? Wheeler explains with regarthé “objective
description” of reality: “Not until the observingeisse, or observing
device — by its geometry, its layout, and its atipent — has chosen
the gquestion to be asked, and by its registratamrhade a record long
enough lived to produce internal or external actioas an elementary
guantum phenomenon taken place that contributéeedormation of
what we call reality.” An “elementary quantum phememon” is
therefore an observed measurement in which theee gsantum leap
from unobserved indeterminacy to observed detemginas an
ascertained, present measurement, in which the apidly wave
mathematically describing the quantum-mechanidalason collapses
from a superposition of (even uncountably) manytestato an
eigenvalue. Only on the basis of this observedseredeterminacy can
there ever be an “objective description” “of what wall reality”.
Reality (the totality of that whicls) is thus conceived as an assemblage
of sense impressions gathered and registered bamuotyservation with
the aid of experimental apparatus: “There is nairgle sight, not a
single sound, not a single sense impression whoes aot derive in the
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last analysis from one or more elementary quantumnpmena.”
Accordingly, reality is the perceivable, since sce is always referred
to the empirically perceivable, even if elaborateperimental
apparatuses are required for such perception, &jettoity itself is
subjective in the sense that objective realityhat twhich is perceived by
the human subject which, in turn, is subject to ¢baditions only of
experimental scientifimethod

The meaning of being tacitly underlying this corteap is therefore
that of scientifically registered presence for a&cpeing subject. It is
scientific method that bridges the gap between eaiiband object,
making of merely subjective description an ostdgsibjective one. The
key feature of scientific method, in turn, is thiédwe experimental
experience gone through is amenable to both matieha
quantification and experimental reproducibility. i&tific method
makes merely ‘subjective’ experience exact, rigeramathematizable,
even though experience, even scientifically mettaldi ‘objective’
experience, can only be experienitg a subject. The mathematical
guantification prescribes, or precasts, that theeplations made must be
able to be entered into pre-existing mathematicahtilae of a theory
modelling reality, and the reproducibility requiremt aims at
overcoming the opinionated subjectivity of the \indual human subject
in favour of a collective scientific human subjsct that science can be
of one opinion. Objectivity is thus such for a humaubject
experiencing within the bounds of scientific methodnd such
experiences are to be explicable in terms of quan&ws of physics. A
unified physical theory, &/eltforme] would account in a unified way
for all the various dynamic forces physics has aeced and thus put
precalculable domination of all movements in theserse, of whatever
kind, into the hands of scientifically methodicalnmankind.

The “complementary description of nature as iteersin quantum
theory”, which presumably refers to the indeterrtendual nature of
sub-atomic entities as both wave and particleasdboth continuous and
discrete, is thus claimed to be the “only possildieiman experience
according to the scientifically valid, mathematigajuantifying method,
or path, for experiencing “reality”. Such quantdie, ‘objective’
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experience for humanity as subject is a mass &$ ‘tfiinformation”, “at
most a countable infinity” amenable to calculateord digitization. This,
in turn, inevitably throws up the problem of thepapent “existence” of
“a continuous infinity of locations for particlea,continuous infinity of
field strengths, a continuous infinity of degreddreedom of dynamic
space geometry”. Instead of accepting this appaeistence, Wheeler
asks: “Do we not do better to recognize that what call existence
consists of countably many iron posts of obserwalietween which we
fill in by an elaborate papier-méaché constructidniragination and
theory?” In other words, the continuum has to lwkiced to the discrete
if it is to conform to scientific mathematical methwhich, ultimately, is
digitizable, and it is the encounter with quantumemomena that induces
the scientific conviction that the continuum indesaks collapse to the
discrete and finite.

Hence reality is ultimately nothing other than afpef experimentally
accumulated information bits that hangs together \ogtue of
mathematical equations. “When Bohr tells us thandum theory gives
us the only objective description of nature of whimne can possibly
conceive, is he not also telling us that no desiompcan make sense
which is not founded upon the finite@uantum theory therefore is the
prescription that reality conform to the digital staof being.Quantum
theory, in turn, is the model based on the expedeasf observed reality
according to mathematico-scientific method. “Endeunwith the
guantum has taught us, however, that we acquir&mawledge in bits;
that the continuum is forever beyond our reach.isTheach” is the
reach of “absolute logical rigor” which stands ontradiction with any
conception of the continuum beyond such reach. éhebowever,
does not want to declare a contradiction, but speadther of a
“complementarity between the continuum and logiggor” which
purportedly has been achieved as a “hard-won poweto assess
correctly the continuum of the natural numbers \Wgng] out of titanic
struggles in the realm of mathematical logic” iniethcontinuity has
succumbed to governance by the discrete, i.e. ®yexactly calculable
mathematicahoyoc.
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In these “titanic struggles”, which must be regardes the modern
scientific analogon to Plato’'giiyavtopoyios mepL Tng ovciog,
mathematical logic is said to play the role of theurageous outpost-
cavalry”, preparing “the way not only for the maadavalry that is
mathematics, but also for the army that is physiésicordingly, the
theatre of war has purportedly shifted historicéiym ontology, i.e. the
guestion concerning being, to the question in mmadieal logic
concerning continuity. In its supreme, unquestignself-confidence,
guantum physics, and modern science in generaleh@®ly lost sight
of the question concerning the venganingof being and its connection
with time. All of observable reality, that is, aénse data, seems to be
reducible to finite bits according to the sciemtiffrogram laid down
long ago by Democritus which Wheeler paraphraseguoying Weyl, in
turn, citing Democritus: “the doctrine of the sabjivity of sense
gualities has been intimately connected with tlegpess of science ever
since Democritus laid down the principle, >Swedal &itter, cold and
warm, as well as the colors, all these things dxistin opinion and not
in reality; what really exist are unchangeable ipkes$, atoms, which
move in empty space<’'Philosophy of Mathematics and Natural
Science p. 110). In accordance with this view of Demagijt we
understand green today as a characteristic frequencs.7 x 10*
vibrations per second,” etc. Everything that iscaading to this
Democritean-Cartesian-Leibnizian cast of beingeducible to a finite
number. In “reality”, everything is a bit. The wftate quanta are the
smallest (observable, measurable) bits from whicéryhing else is
composed.

Only the continuum of time, which is not simplyense datum, shows
itself to be refractory to this digital cast of bgj perversely defying
mathematical logic. “But time: how is time to bedweed to more
primitive concepts? Reduced from the continuumaimesthing built on
bits?” Wheeler thus concludes his survey of the fimajor questions
confronting mathematical quantum physics as a euhifiheory of all that
is and its movement with a conundrum and a deferm&df all
obstacles to a thoroughly penetrating account cftemxce, none looms
up more dismayingly than ‘time.” Explain time? Naithout explaining
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existence. Explain existence? Not without explaniime. To uncover
the deep and hidden connection between time arsteaxie, to close on
itself our quartet of questions, is a task for filmeire.” The antinomy of
the continuum, time, in connection with the questiof being (and
hence, after all, the logically boggling task of amtology of time) is
said to be a cause for dismay which challengesdujuantum physics,
fired as it is by a will to power over moving raglito “achieve four
victories”, as quoted at the outset of this notedAo0 we return to the
challenge to “[ulnderstand the quantum as basedmontterly simple
and — when we see it — completely obvious idea'mfravhich the
continuum of time could be derived. Only thus coul® will to
mathematically calculable power over the dynamies,the movement
in time, of beings as a whole be satisfied.

Someone who has taken up Wheeler's program in \wis way by
striving to eliminate time from physics is JuliaraBour, an English
researcher into the foundations of modern physieshas done so with
his 1999 book, and other papé&rsFor the project of bringing together
“Einstein’s general theory of relativity and quamtumechanics” into a
“single over-arching theory”, a “quantum theory tbe universe (also
called quantum gravity)”, Barbour claims, similatly Wheeler, “the
‘problem of time’ is perhaps the most sevefellohn Wheeler actually
voiced a glowing comment on Barbour’s book (cfdihi Here, for the
sake of simplicity, we shall concentrate on a sdrogrize-winning essay
by Barbour, ‘The Nature of Timé& in which the issue of the
elimination of time, at least from Newtonian dynasjibecomes clearly
visible. The elimination of time is an importantegtin Barbour’s
approach on the way to formulating a unified theafrguantum gravity.
As Barbour envisions this theory, “the quantum erse is static
Nothing happens; there is being but no becoming. fléw of time and
motion are illusions” (NT op. cit.). This shortessay of Barbour’s will

61 J. BarbourThe End of Tim&Veidenfeld & Nicolson, London, and Oxford
University Press, New York 1999.

J. Barbour http://www.platonia.com/books.html| asegsOctober 2009.

J. Barbour ‘The Nature of Time' available at htypww.platonia.com
accessed October 2009.

62
63
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be enough for my purpose here of showing what mgsskver in his
efforts to eliminate time.

Barbour’'s essay is ingenious. His attempt to barishe as a
fundamental concept from physics, replacing it vwaffatial difference
(“All we need are differences.”), in truth dealschkisively with the
measurementf time, i.e. with timeas quantitative, not with time per se,
which he surreptitiously continues simply to assunre his
considerations. Barbour proceeds from Newton’s epthion of absolute
time in thePrincipia of 1687 agluration, and hence does not go back to
consider Aristotle’s conception of time as devebbmarefully in the
Physics Such a concept of time as duration which, acogrttb Newton,
“flows equably without relation to anything extekiammediately leads
Barbour to ask the question, “What is a clock?”isThuestion and
Newton’s positing that “[a]bsolute true and math&oz time [...] by
another name is called duration,” show that bothwtda’'s and
Barbour's focus is on theneasuremenbf time and on time as a
mathematical magnitude. Barbour takes as “[t|h¢ desle to the nature
of time [...] the practice of astronomers”, prodegdself-evidently from
the assumption that astronomers are in the busiolepsedicting the
motions of planets (eclipses), etc., and his emtireuing discussion of
Newton and Kepler is therefore in terms of equatienth whose aid
motion can be predicted, precalculated. But howdccayprediction (say,
of an eclipse) be at all possible without the temapdimension of the
future beingunderstood a priorandtaken for grantedy astronomers?
By focusing from the outset on scientific attempbs quantitatively
measure motion predictively (reduced to differemeeposition), the
phenomenon of time itself is skipped over and tdkergranted as self-
evident. If, in line with Barbour's research prograthere is, in
‘scientific truth’, no time, then the activity ofrgdicting engaged in by
astronomers, which presupposes some such thindudsra dimension,
iIs merely an illusion based on astronomers’ sdifigilen. But such a
temporal dimension is deeper-lying than any concapdf duration as
measured clock-time, on which Barbour concentraBasbour would
have to arguexplicitly that this deeper-lying temporal dimension, too, is
an illusion, which would amount to asserting thdit there is is
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differences in position in a positional state spégith 3N dimensions
for a ‘universe’ with N ‘particles’). This assentipin turn, would give
rise to the question as to haliangeis at all possible in a universe in
which there ‘is’ only static position and no diféerice in time? Does he
deny the phenomenon of change itself and declateot to be merely a
human illusion? Does not Barbour end up proposingtaéic unified
theory of all there is, eliminating what is gendyndynamic? Has not
Barbour unwittingly merely reproduced Parmenideamtology,
according to which akkivnoicg is impossible, i.e. an illusion? Has he not
once agin stumbled upon the problem that the prgoed ancient Greek
philosophy from Parmenides through to Aristotles gnoblem of how to
conceive movement and charagesucl? We shall see.

Barbour cites approvingly on the first page of &éssay Ernst Mach,
according to whom, “[i]t is utterly beyond our powe® measure the
changes of things by time ... time is an abstraciibwhich we arrive by
means of the changes of things;...” Mach thus a&lthé phenomenon
and concept of change, and treats time as an atistrafrom such
change. This accords also with Aristotle’s conaaptf time, for whom
time is the counting number abstracted from movenfervnoic) of
which there are four kinds (movement with respectvhat, how, how
much and where), one of which is chang@ Xoiwoic) and another
(loco)motion kivnoig xota tomov). For Aristotle, the counting of
time takes place with respect to before and aftéich are themselves
temporal terms referring to the dimensions of past future. For
Barbour, by contrast, there is no temporal orderpefore and after, but
only a jumble of atemporal differences in spatiatess (to which he likes
to refer as ‘snapshots’) and, apparently, atempdrahges between such
states (on which more later).

Barbour's arguments against Newtonian absolute tirfnest
concentrate on the difference between solar ancereadl time,
demonstrating that, in truth, Newton’s absoluteetinwhich is supposed
to “flow equably without relation to anything extat” turns out to be
sidereal time, i.e. time aseasurediy the motion of the stars relative to
the Earth. It is easy therefore to agree with thectusion of Barbour’s
argument in this section: “As Newton himself defing absolute time is
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by no means independent of the world; it is a dmecnotion, the
rotation of the earth.” This argument, however,doet impinge on a
deeper-lying conception of three-dimensional, dstane as enabling
all kinds of movement from which, then, countedckldime is read off.

Barbour’'s argument then proceeds on the basis efagdsumption:
“Since time must be deduced from change of positioation), | shall
here take position and differences of positionigery...”. This is a first
step toward eliminating both time conceived as tiloma and also
genuine motion, in favour of changes in position.

This first move of Barbour's warrants a recall d@dilhniz’ critique in
1698 of a contemporary metaphysician of physicstrstwho asserted,
in a way not dissimilar to Barbour’'s argumeniidtion... is only the
successive existence of the thing in motion at rdeelocations”
(Motum.. esse successivam tantum rei notae in divereiss |
existentiam'), to which Leibniz responds that these differemations
Is only “what results from motion” (quod ex motusud#tat; ibid.) and
“the body is not only in a location commensuralddttat the present
moment of its motion, but also has the strivingstrain to change its
location, so that the following state is a consegeeof the present state
of itself by force of nature” (non tantum corpusag@senti sui motus
momento inest in loco sibi commensuarto, sed etanatum habet seu
nisum mutandi locum, ita ut statu sequens ex praeger se, naturae vi
consequatur; ibid.) Leibniz thus shows that he leasned something
essential from Aristotle’®hysics

The second, crucial step for Barbour is actualplaeing Newtonian
absolute time, t, by “the anglethrough which the rotating earth turns
relative to a fixed star”. The temporal thus becemgatial, viz. an area
swept out by a motion. Barbour then shows that &epldiscoveries
demonstrated that clock-time as measured by thegehaf$ gives the
same time as measured by the areas swept out hylahets’ motion
around the sun, which is simply another angularnitade. Terrestrial
sidereal time (equivalent to an area swept outheyEarth’s rotation)
and planetary areal-motion around the sun are tihheissame measure

Leibniz ‘De Ipsa Natura...’ loc. cit. S. 296.
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and the Earth’s rotation and planetary areal-motaye equivalent
natural clocks. Newton was able to formulate hredas mathematical
laws of motion to capture these Keplerian planetaogions, and these
laws were generalized axiomatically to all physinadtions. “Newton

had discovered dynamics,” remarks Barbour, andhtbdern age had a
powerful mathematical theory in its hands to prediod control motion

of all kinds.

In the next section of his essay, Barbour introduitee conundrum
presented to physicists in the 1890s that Newtlawis of motion could
not account precisely for the moon’s motion, whéesthibited “a small
but undeniable non-Newtonian acceleration”. In #oreto get to the
bottom of this anomaly, physicists redefined mealsier clock-time so
as to fit in with Newton’s laws of motion, whicheteby become axioms
that can be applied to a closed dynamic sysiEme. problematic thus
becomes entirely mathematical, a matter of writingd solving
equations for a dynamical systerimdeed, to be led by (ever more
sophisticated, mind-bending, Magister Ludi) mathersas the method
of modern mathematical physics. The criteria faxlog with dynamical
problems then become mathematical, which overriday a
phenomenological considerations (which can thedibeissed as non-
mathematical, non-scientific and human self-delisi®@arbour follows
this lead of late-nineteenth century physicistsrgeniously proceeding
from the Newtonian law of conservation of energyaiclosed system.
This allows him to write a first equation (1) fdret potential energy, V;
of a system consisting of a finite number of bodiesterms of the
universal gravitational constant G, the massedefindividual bodies
and the distances between them. Potential energjyekéfore depends
only on the masses and relatipesitionsof the bodies. The system’s
kinetic energy, T, can also be written, classicalg a sum of the
individual kinetic energies of the bodies in terafigroduct of half their
masses and the square of their instantaneous tretod@arbour takes as
an approximation to these so-called instantane@lscities the small
distance dx covered divided by the small duratibriaten for such a
small change of position. He has thus implicitipddater explicitly; cf.
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below) presupposed the notions of an instant oétiof instantaneous
velocity, of infinitesimal distances and infinitegl durations.

By appealing to the axiomatic principle of the canvattion of energy,
Barbour can now postulate a constant total systeengg E which is
equal to the sum of V and T. He then proceeds lieegbis equation for
the infinitesimally small time interval dt, thustaiming an equation (3)
for dt, so-called “ephemeris time”, in terms of thdividual masses, the
individual small distances covered and the diffee2&-V, where, as we
have seen, V depends only on the masses of theidodl bodies and
the distances between them. Expressed in wordstiequ3) says that
the time difference dt is equal to the square oddhe sum over all the
bodies in the system of the product of the massthadsquare of the
body’s displacement all divided by twice the diffiece between total
energy, E, and potential energy, V. For time matherad in such a way
by Barbour’s equation (3), there is no before ditel aand this is simply
because mathematics itself abstracts from phenorasnthey show
themselves in the physical world, rendering themetess. The quaking
issue for mathematical physics is that mathemaéntties are timeless.
So it is inadmissible to argue from mathematicaliagpns, which
inherently eliminate the temporal, that they aiené&symmetric’ and
that therefore time, or the so-called arrow of tireeientifically ‘does
not exist’.

Employing equation (3), Barbour can then elimindtefrom the
equation for the “instantaneous speed of partitlevhich is now
expressed in terms of instantaneous displacemests irffinitesimal
distances), the individual masses, along with E ¥nd'he antinomies
inherent in the relationship between discretenesiscantinuity surface
here, without Barbour making any mention of thempérticular, how
can Barbour claim that “the ephemeris time definad (3) runs
continuously” whilst at the same time asserting tha time defined by
(3) emerges “from observed positions of objects” from observed
finite differences in position which, as observaipcan never constitute
a continuum? Barbour's self-evidently assuming tbentinuum,
infinitesimals, and the like goes against Wheelarsl Weyl's caveat
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“that the continuum is forever beyond our reachée(sabove in this
note).

If Barbour’'s equation (3) is regarded as one imgof very small
finite differences, rather than in terms of infesimals, then it can be
used by astronomers to have time “truly emerge fobiserved positions
of objects,” namely, of celestial bodies, so thalfifie can be read off
the heavens” in a finite, discrete, approximatimggasuring procedure.
This scientific method of determining ephemerisatiwill only be of use
if the motions observed in fact give the same, amnif time. Barbour
expresses this condition by referring to “the wafdly correlated
motions that nature exhibits” underlying “howatural clocks can march
in step”. Without such a marching in step of phgbkimotions, there
would be no way of postulating universally applieabmathematical
equations of motion. But are the wonderfully cotoatled motions of
celestial bodies, perhaps even in step with thentoog of equally
wonderfully construed artificial clocks, not a sjg¢case of motions and
movements which in general are neither co-ordinategtd each other
nor uniform and “equable” within themselves? Is tiw postulation of
such co-ordinated uniformity (ofelestial motion) more an axiomatic
precondition for formulating mathematical laws obtion to which all
kinds of movement then have to be made to someltowrfto which
they have to be subjugated, to be governable, rétla@ an empirically
verified fact? Why shouldelestialmotion bethe yardstick for all kinds
of motion and movement and change? And is not the tthat
“emerges” from such co-ordinated motions only thesasurable,
mathematical time that suits the scientific willkmwow and, through this
knowledge, to govern motions mathematically?

Barbour’s equation (3) depends on the constantr Ehttotal energy
of a “perfectly isolated” dynamic system. From sueh system,
mathematical time dt is said to “emerge”. But, fiality there is no
perfectly isolated system except the entire universe.” Sagctly
speaking, ephemeris time emerges only from theanstof the bodies
in the entire universe as expressed in equationv8¢h would then
comprise a huge, finite number of bodies in motemd imply a God’s-
eye view of the universe. Such a God’'s-eye viethefuniverse is never
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to be attained scientifically, quite apart from tipgestion whether the
number of celestial bodies is finite, and quite rap&aom the
impossibility of scientifically measuring their ns&s and displacements
between two different instants. Hence equation (3}, which,
significantly, is derived from considering astrorersi looking down on
the solar system “from a ‘crow’s nest’ very far Gafe’ the sun” — is an
unverifiable and unfalsifiable Gedankenexperimgast as Newton’s
first law of motion (the Galilean law of inertiag.iOnly approximations
to these axioms are to be had scientifically, ahgsgs may well be
satisfied that its theory of dynamics delivers vgood, experimentally
verified approximations. One could then say thatBar's equation (3)
represents the elimination of time from classicaWwitbnian physics by
relying on Newtonian axiomatics. Barbour notes tlp]ven in
Einstein's much more sophisticated general retgtitime emerges in
much the same way” as in equation (3). The upshadhat time is
eliminable from considerations of physical motiamd the calculation
of such motion depends only on “snapshots takef ip. quick
succession” of the positional states of a dynarg&tesn at different
instants. In such instantaneous snapshots, howévere is also no
motion, just as in Zeno’s paradox of the arrowansaneously frozen in
flight. From his work overall, Barbour indeed dratlke conclusion that
“[t]he flow of time and motion are illusions”. Buine could turn this
around and say that mathematical physics, precisglyirtue of its
mathematical nature, is unable to truly captureghenomena of time
and motion and must declare them to be illusionsndd, could not
Barbour be accused of saving the mathematics icegence to saving
the phenomena?

After this excursion we return to Wheeler's seafoh “an utterly
simple and — when we see it — completely obviousaidof the
guantum from which the continuum of time could berived. One
option is to go against the mathematical grain tansimply look at the
problem the other way round, thus reversing thewood derivation here:
time (along with movement of all kinds) itself wdulhen become the
originary phenomenon whence the existence of figuanta would be
derived. Time and movement always exceed what eaasbertained in
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the present as observational data, even espukcially by the most
elaborate and precise scientific experimental agpar of thisexact
science. Time and movement are always beset bilathethat they are
also what is not present; time and movement am@ alsefusal and a
withholding never to be made present as obsenaitidata. Refusal
means that what has been in the past is no loetyeewableas suchand
within the reach of a will to mathematical cyberoetpower.
Withholding means that what is yet to come from fimeire is as yet
withheld and also beset by an uncertainty, an erdahacy evading
mathematical precalculability. The dynamic lawsgofantum physics,
classical mechanics and general relativity aretowtalculate motion, a
primal phenomenon of the physical that goes hankdaimd with time.
Calculation is a kind of logic but, as Wheeler hamhssays, the
continuum (and along with it time and movement)ieefogic and the
dissolution into logical, computable bits. An adatguphenomenology
of motion (to which all movement is scientificallgduced in the modern
age) shows that anything in motion is both presaot absent, so that a
mathematical account of motion based on obsenaltidaita has always
already truncated the phenomenon of motion itselfwhat can be
ascertained in presence whence what is yet to csmsupposedly
governed, or whence what has been can be explanedrospect as a
law-governed motion.

What does this imply for the ambitions of quantummygics, or
“guantum gravity”, as Barbour puts it, to liee unified foundational
science for the truth of all physical beings? Thamgum itself seems to
be an irreducible phenomenon, a ‘hard nut’ strugkruwhen physical
entities are divided and divided (almost) endlesebt puts an end to
any notion that physical reality is continuous (fmyntinuity implies
endless divisibility). Hence Wheeler’s insistencehits as ultimate, and
hence also the various attempts at ‘digital physi&s collection of
theoretical perspectives that start by assuming tti universe is, at
heart, describable by information, and is therefooenputable®® In
truth, quantum physics claims, physical realityulimately, on the

% http://len.wikipedia.org/wiki/Digital_physics accessOctober 2009.
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Planck level, discrete, and its continuity is merah illusion arising
from our everyday, ‘inexact’ dealings with the nwavorld, which
seems to be continuous. Quantum physics tells @ th has
experimentally registered the ultimate building dii® of all physical
entities, such as the electron and the photonaBtiie same time, it has
also ascertained that these ultimate physicaliestitvhich are all in
motion, cannot be pinned down determinately to gedm@w point in
space-time, and that this indeterminacy resulta irange of possible
measurements according to scientific measurementefure itself,
which always has to collapse wavering, superposddteérminacy into
the determinacy of an ascertained measurement. cdti@apse to
observed, registered data through measurement hierfering’
experimental apparatus is in truth the truncatibtime and movement
of all kinds to unambiguous, real (not imaginarjipstantaneous’
presence which, incidentally, gives rise to welbWm, peculiar
paradoxes such as Schrodinger’'s cat and the quatenm effect. These
thought-experiments and other mysteries of quanitoechanics can
only be misconceived as long as the tacit undedgignof being as
unambiguous, logically graspable, standing presemaéerlying all
Western thinking since the ancient Greeks maintasgstrangle)hold
on today'’s scientifically-infected thinking.

7.3.3 Excursus 3: On time in (a quantized) specia¢lativity
theory (Joy Christian)

It might appear possible to overcome all
the difficulties attending the definition

of ‘time’ by substituting ‘the position of
the small hand of my watch’ for ‘time’.
And in fact such a definition is
satisfactory when we are concerned with
defining a time exclusively for the place
where the watch is located; but it is no
longer satisfactory when we have to [...]
evaluate the times of events occurring at
places remote from the watch.

Albert Einstein ‘On the Electrodynamics
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of Moving Bodies’ transl. of ‘Zur
Elektrodynamik bewegter Korper’ 30
June 1905.

One might like to object to the critique of the henatical approach
to time presented in this study, which considershbdassical and
gquantum mechanics, that it still has not taken imiccount the
groundbreaking Einsteinian relativity theory in waini something as
unheard-of as curved space-time has come into viEme quick
repudiation of this objection is that relativisspace-time, even when
enriched with gravitational forces as in generdatreity theory, still
operates with a four-dimensional space-time in Wwhicis simply a
continuous real linear variable obeying certain atiguns, and this is
preserved in recent advanced physical theorieshiohwrelativity is wed
with quantum mechanics. Even when a crumbling maetinto a grainy
discreteness in the region of Planck time is tlzeakiin some recent
speculations (see below on Joy Christian’s woth, four-dimensional
space-time structure remains the mathematical frare It is
nevertheless instructive to take a look at thattem@us relativity of
time which continues to exercise as strong a fasion on the
physicist's and the layperson’s mind as do the gmtas of quantum
mechanics.

In relativity theory, time loses its independence an ‘absolute’
phenomenon and becomes ‘relative’. Relative to @iRalative to a co-
ordinate frame of reference in which the passageys is measured by
a clock for an observer-subject. Time is therefoeasurable clock-time,
measured by counting the ticks of the clock whimething other than
a mechanism of some sort exhibiting a strictly tagu periodic
movement such as the oscillation of a quartz ckyS8ack-time is the
time counted off by a suitable detection mecharfrerm an underlying,
natural or artificial, motion, a countable numbértioks that keeps on
increasing endlessly. Each co-ordinate frame ofregfce has its own
clock-motion, such as an oscillating quartz crystathe circling of the
stars, from which it counts off time. Relativityetbry is a consequence
of the theoretical discovery that the clock motieamgeference frames
moving at differing velocities differ, even thoughe clocks used to
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count the time tell the same time, e.g. are derifredn the same
underlying crystal oscillation. How can this be?slthe consequence of
both how time is ascertained and the discovery noadieg attempts to
experimentally demonstrate an absolute inertidiexetnedium for light-
travel and then adopted as an axiom of relatihgoty, that no entity
can move faster than light in a vacuum, so thatnlogement of light
represents an absolute maximum of motionredativity theory depends
essentially upon postulating afsolutemotion whose magnitude is an
absolute maximum. Time in physics is the time d@agsed within an
experimental set-up as measured by a clock. Thek aleeasurements
are part of the observations recorded during theseoof the experiment
to which other events are assigned as having eamduat such-and-
such a time. Each inertial reference frame obsetgeswn time on the
ticking clock, and hence, paradoxically, time ikdestcomes dependent
upon the observing subject, in genuinely Protagoresmnner, even
though the counting of time is performed by an aalive’
mechanism/movement. This Protagorean observer,Jyews supposed
to be general, i.e. any old observer will do toeslie the results of the
experimental set-up, thus puportedly guaranteeirabjettivity’.
Nevertheless, despite modern science’s claims tgedbive truth’
(queerly regarded as unloosed from any subjectwitgtever), relativity
theory introduces a subjectivism of time into plkgsimore on which
below.

Because the speed of light or, equivalently, ofctetenagnetic
radiation, is an absolute maximum, the passingirog titself can be
measured by the magnitude of the distance coveydigjit between an
earlier and a later point in time. If time is measlthis way, time itself
can, in a certain way, be regarded as the moveuofelght (or, more
generally, of electromagnetic radiation). All cletke can be made
equivalent to the movement of light by equating tirae interval
between two ticks to the distance travelled bytlighthat time interval.
One second, for example, becomes the distance thenkarth to the
Moon. Time measurements made in two different fiamokreference
moving uniformly (or, in general relativity theoryon-uniformly) in
relation to one another, A and B, depend on tha lgaths between the
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two frames to ascertain the time on each othegks. A only has
access to B’s clock by sending an electromagnegyoas to it and
receiving back a signal with the information of tth@e read off B's
clock. This signal has to travel a certain distaatéhe speed of light
before A can read B’s time, so this light-distahes to be added to the
time measurement, and A’s clock measures a la@r tmore ticks) than
B’s clock at the instant it receives the time sigomack from B. Viewed
from A, B’s clock-time goes more slowly than A’sock-time if time is
thus conceived by physics as factually registeredketimes on the
basis of the postulate of the speed of light aglmolute maximum.

This is the kernel of relativity theory, which islakorated
mathematically with a focus on magnitudes, i.etiore-measurements
between different frames of reference moving inows ways (toward,
away, uniformly, even non-uniformly) in relation ®ach other. The
famous Lorentz transformations, that set up a nmadtieal relationship
between space and time, arise from consideringhthage of space-time
co-ordinates between two reference frames movirigumnly in relation
to each other. Because, in relativity theory, tsne@leasurement has
become a spatial distance travelled by light, tamel space are now
interrelated instead of being independent variablesequations of
motion for all sorts of physical entities. The mdhe relative speed
between reference frames A and B approaches thed splelight, the
longer the light-signal paths between A and B, hedce the greater the
clock-times in A and B differ. They differ symmetaily, since the
relative velocity between A and B has the same mhad@, differing
only in sign: positive or negative.

In general relativity theory, the subjectivism obdern physics gains
an added twist, namely, thleurvature of space-time. Both special and
generalrelativity theory are based on the postulate or axiom of the
absolute nature of the movement of light or, equivalentigny
electromagnetic radiation. The only pertinent mogetmof light that
physics can see from its mathematical casting &ge of place, i.e.
locomotion, or simply motion asieasuredby change of place in unit
clock-time. In special relativity theory, it is only the speed of light
moving in astraightline that is of interest. According to both classi
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Newtonian and Einsteinian relativity theory, thestfiNewtonian law or
axiom is upheld according to which it is proclaim&dthout ever any
hope of experimental observation, that physicald®dontinue to move
uniformly forever in a straight line unless actqubo by a net external
force. Any change of velocity, i.e. an acceleration a particular
direction, must be accounted for by the action afea external force
(and there is invariably some net external forcéngf In general
relativity theory, it is precisely acceleratingrfras of reference that are
introduced, and such acceleration is, and musabsgunted for by the
action of some external force or other. Any obsenazceleration
implies a force at work. Relativity physics is bdsmn the (postulated
absolute) motion of light relative to the obsergeibject’'s frame of
reference. Since the speed of light (in a vacuwmg constant absolute,
the only way an acceleration of light can take @lescthrough a change
in direction of its vector of motion, i.e. its path is not sgta, but
curved, and this curvature is accounted for, asiust be, by a force
called gravity that is attributed to the massiveness of matted a
mathematized as a force vector proportional to tjizéive mass (as well
as to the inverse square of distance from the m8s®)e, however, light
Is theabsolutemotion, gravity can be conceived simply as thigiamis
equivalent, namely, as a curvature of space iggln by the path of
light itself.

Light, or electromagnetic radiation, as the absolubtion, provides
the standard reference frame for all time and spldog only are time
and space as mathematical quantities interrelated tive Lorentz
transformations of special relativity, but this spdime is also curved,
which is equivalent to postulating gravity as tleecé acting on light,
thus changing (accelerating) its motion in a défincalculable direction.
This curvature of space-time is expressed mathealgtiby a set of
differential equations encapsulating the vectocdefields of matter (or,
equivalently, energy). Space-time is hence relatvean observer-
subject according to how the subject observes tbgBom of light, or
electromagnetic radiation of all kinds. The unieers thus centred on
the observing scientific subject receiving electagmetic signals at a
point of observation in space-time from which, witie aid of the
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appropriate equations of motion expressing caugalrelations among
all physical phenomena, it calculates all motionsthe universe and
hence all events, both past and future. Thus itbmiseen that the so-

called objectivity of advanced physics as a much admired foundational

scientific theory of the mathematico-scientific agees hand in hand
with an extremesubjectivismin a precise sense. As sudie]ativity
theory, both special and general, is an apt namerdtativity theory in
its mathematico-Cartesian, ontotheological caghtlas pure motion is
the Absolute, and all scientific observers its gkdting subjects.

The fundamental postulate of standard Einsteinfacial relativity
theory, that the speed of light is an absolute marn that cannot be
exceeded by any physical entity, plays a key noldéée critical appraisal
and further development of quantum mechanics wglpostulate that,
prior to measurement, the dynamical state of playsatities must be
conceived as a superposition of possible or pakmstiates that can
actually be measured uniquely by an apparatus iaxgerimental set-
up. An observable difference in measurements conweslight
experimentally in factually registered data onlytreg sub-atomic level,
with physical entities inhabiting dimensions in walni the Planck
constant makes a difference. Any dynamical stata physical system
must be regarded as an imaginary-complex probaldigtribution of
possible states, so that the physical entity atiestin question are not
well-defined, not definitely therenow with certain determinate
properties.

This indeterminacy in the state of a physical gnitvas repelling to
some physicists, including most famously to Eimsteiho, although
having been awarded a Nobel prize precisely or#ses of his work on
guantized energy in 1905, together with Podolsky Bonsen, published
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a thought-experiment in 1935%. This paper’'s paradoxical result was
supposed to show that quantum mechanics was inetenphd would
have to be supplemented by as yet unknown, hidderables that
would ensure a determinate, rather than an ind@tatendynamical state
of a physical entity prior to measurement. EPR adgthat “[s]tarting
with the assumption [...] that the wave functioresi@ive a complete
description of the physical reality, we arriveda@ conclusion that two
physical quantities, with noncommuting operatorsan c have
simultaneous reality”. Since hon-commuting opematmr a system, such
as position and momentum, cannot be measured sineatisly, EPR
concluded that the quantum-mechanical theory ofjgly reality must
be incomplete. The future task for mathematicalsptsy therefore, was
to attain completeness through the supplementdufedm variables. EPR
take a complete theory of physical reality to mereat the parameters (or
variables) accounting for a dynamical state mustehasimultaneous
reality definite values” (p. 778) which, startingorfn given initial
conditions of a dynamical system, can be theoidgtigaedicted. With
its non-commutable operators, however, quantum ar@ch does not
fulfil the condition of “simultaneous reality” ofghysical quantities” and
instead treats the dynamical state of a systemyatime as an indefinite
superposition of potential states with complex-imagy coefficients.
Wave states composed by superposition cannot delisech
determinacy, and this was anathema to EPR. It dhbal noted and
underscored that “simultaneous reality” means tlterdhinacy of
“physical quantities” at a point in time, t, so tbenception of time as
consisting of mathematizable, determinate now-goiho matter
whether hanging together continuously or discreselgarated or both)
Is fundamental for mathematical physics’ conceptbreality.

That the conception of time is fundamentally imaled in EPR’s
charge that the quantum-mechanical theory of phlsreality is
incomplete has been overlooked in the debate anmpbwygicists since

% Einstein, A., Podolsky, B., and Rosen, N. (EPR)rf@uantum-Mechanical
Description of Physical Reality be Considered Catg®?’ inPhysical Review
47 1935 pp. 777-780.
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1935. Instead, the focus has been on finding aererpntally testable
hypothesis to determine empirically whether quantnethanical
indeterminacy is tenable. Superposition was appe@dchrough the
complementarity of the dynamical states of pairdgspgcal entities
emitted, say, by a change in energy state of am,althose states are
said to beentangled Thus, for instance, the spin angular momenta in a
given direction of a generated photon pair must sumero, i.e. one is
the negative of the other. If the one photon is suead as having
positive spin, then one can immediately concludat tine other has
negative spin. If, however, both photons prior teasuremenare an
indeterminate superposition of potential dynamisttes, assuming a
determinate spin only upon actual measurement, thenmeasured
positive spin of photon A, physicists following EP&gued, must
‘communicate’ its spin to photon B which instantangly assumes a
determinate negative spin. But such an instantaeommunication or
teleportation would violate the fundamental priheipf relativity that
no causative signal can travel faster than light.

Unfortunately for EPR’s adherents, the physicidini&Gtewart Bell
proved a theorem that provided a way of experinigni@sting whether
quantum indeterminacy or realist determinacy pestaio a pair of
entangled sub-atomic entities prior to measuremBell's theorem
shows that the expected value of the probabilitgtridiution for
superposed dynamical states exceeds the maximomadlle expected
value for the dynamical state of a well-definedtedminate entity’
Such expected values are open to experimentahgebly registering
statistical frequency. Experiments in a domain dubbexperimental
metaphysics” by Abner Shimoffy have come down in favour of
guantum mechanics and against so-called ‘localisteaheories’
postulating hidden variables that account theaayicfor dynamical

67 Cf. Norbert DragonGeometrie der Relativitatstheori@hap. 1, Subsection

‘Quantenteleportation  und  Bellsche Ungleichung’ ikmde at
http://www.itp.uni-hannover.de/~dragon/ accessedust 2009.

Cf. Abner Shimony ‘Search for a Worldview which cAncommodate Our
Knowledge of Microphysics’ irsearch for a Naturalistic World Viewol. |
Cambridge U.P. 1993.
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states at any point in time. So theoretical phgtschave set to work in
an attempt to reconcile the paradox of apparentamaneous

teleportation of information between entangled dquamentities. Such

attempts involve introducing alternativenathematical conceptions,

above all related to the role of gravitational forn the so-called

collapse, or reduction, of the superposed wavetimmao a definite

measurement caused by an experimental apparatger(Renrose, Joy
Christian). The problem of measurement in quantuahanics consists
in understanding theoretically the transition fransuperposition of
many potential dynamical states of a system tofiaitkedynamical state

as measured determinately by an experimental ajpsars&such a

problem, of course, presupposes that there is sutiansition from

indeterminacy to determinacy. In what sense cabeitsaid that a
physical being, which is capable of motion and ¢gareven when ‘at
rest’, is in a definite dynamical state? Repeatezhsurements on a
photon may confirm that it is stably polarized, it a very small range
of measuring error, at alpha degrees within thestared and

artificially construed environment of the experirts@rapparatus. Who is
to say, however, that the measuring error is noinaleterminacy of

superposed potential states lying beyond the acgwhthe measuring
macro-apparatus to measure?

The incompatibility between local realism and quamimechanical
superposition brings up philosophical issues remgharound what it
means for a physical entity tue For local realism, a physical entity,
whether on the quantum scale or not, is a sometkuity definite
properties inhering in this something at any gipamt in time, i.e. at
any presentinstant. This invokes already two elementary Atistean
categoriesti andrtowdv, something and quality, evhatan entity is and
how it is, both of which regarded as present and pedde of an
underlying substrate that Aristotle terms fhoxeipevor or ‘subject’.
It has been recognized in quantum mechanics, hawava naive and
rather superficial retrieval of Aristotleldetaphysicsthat superposition
must be conceived as a wavering bundle of pot@mml “The neo-
Aristotelian notion of guantum-mechanic@btentiality as a novel
metaphysical modality of nature — situated betwesare logical
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possibility andbona fideactuality — was favoured by Heisenberg, and
has been exuberantly endorsed by Shimony (19783)189 What a
physical entity is becomes, in modern physics, athamatical
magnitude, and how it is, i.e. its quality, becoraesave function on a
(finitely or infinitely) multidimensional phase spawhich captures the
entity’s dynamical state via a vector within thaape space (viz. a unit
ket in an Hermitian space).

As we have seen i8.9 Time and movement in Aristotle’s thinking
however, being as potential, o®avduetr d6v, has to be conceived as a
twofold presence of both presence and lack, anceiagbcan have
multiple potentials. Hence Aristotelea¥vapig is compatible with
guantum mechanical superposition, and indegulior to any
guantification and mathematization of superposedestas (complex
amplitude) probabilities of dynamical states. A tald of presence and
absence, to be sure, is necessarily anathematcahodern physics
which tries to cope instead by employing a bundlea@vering complex
probabilities atany present point in tim# capture indeterminacy, thus
salvaging mathematizability. As exposited in thigsok, the famous
Aristotelean triad of ontological concepts, Wtvouig, Evépyeio. and
gvteAExea, which he fashioned to come to grips with the mime@non
of movement(of four kinds), i.e. with the hallmark characgtic of
physical beings, needs to become once again an intenses fotu
attention, even for today’s thoroughly mathematigbysics.

The basic postulate of Einsteinian relativity thedhat the speed of
light is an absolute maximum, is also understoodaaScausality
condition””® Such causality is conceived exclusively efficient
causality, effects being caused via a transmis§iom one physical
entity to another, as a signal or a bit of infonmat maximally at the

69 Joy Christian ‘Potentiality, Entanglement and Rassit-a-Distance’ in

Studies in History and Philosophy of Modern Physi®®9. Available at
http://arxiv.org/abs/quant-ph/9901008 accessed Augn09.

Cf. Joy Christian ‘Absolute Being vs Relative Begongi in Relativity and
the Dimensionality of the Worldithin the series~undamental Theories of
Physics ed. Vesselin Petkov, Springer, NY 2007, availab
http://arxiv.org/abs/gr-qc/0610049v2 accessed Aug0e9.
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speed of light. Hence, modern physics operateswihadmingly with
electromagnetic force-fields to capture the motadnphysical bodies
causally in force-field equations. Aristotelean em@tl cause is
implicitly also acknowledged by modern physics unithe head of mass
or matter, matter being conceived as the passi¥é @t which force-
fields act, and mass being cast as quantified m#it appears as a
variable in the appropriate equations of motion abdve all as the
bearer of gravitational force. The other two kimdsAristotelean cause,
the final end of the movement and the mover, ajected in modern
physics as ‘subjective’ as opposed to ‘objectivacés of nature, as if
objectivity and subjectivity could be separated.

First of all, note that calling to mind an end ustjone way in which
the human mind calls beings into the presence @fntind’s eye, and
such calling to presence (German: Vergegenwartigishgot subject to
an effective cause that can act only at the spéédha or less’”t Such
calling to presence in awareness by ‘thinking-af’ not merely a
fantasizing or an imagining but is the primary wayvhich beings come
to presence for human being. All human action imgsl calling to
presence the matter to be acted upon, for whiclséhsuous perception
of what is present at hand is auxiliary. This hdlde both for everyday
life and even for the theoretical physicist, forammn physical beings are
called to presence in the mind’s eye predominan#ythe theory that is
at the focus of the physicist’s practice. Calliogiind can be wordless,
or it can be articulated in th&6yog, i.e. in language, including
mathematical language, which addresses beings, dalliag them to
presenceas such-and-such. In particular, the concepts of gsighl
theory are the speciabyot that call beings to presence for the theorist,
often prospectively, which thus only shape up fbe ttheorist's
understandingn terms ofsuch concepts, i.e., for instan@s masses,
forces, force-fields, etc. Since the physicistasrgent on measuring by
factual registration and theoretically precalculgtieffective causes
among physical beings, above all in experimentalps, he overlooks

& E.g. “the most charming young man in the world nstantly before the

imagination of us all.” Jane Aust&orthanger Abbegnd.
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and takes for granted the calling to presence migisanherent in calling
to mind conceptually in which he is constantly eyerh and for which
no superluminal restriction applies or even maleess.

For any experiment to test an hypothesis, the plsgsmust first
prospectively call to mind the experimental set-up terms of
fundamental physical concepts. He has a plan andndn namely, to
determine whether the hypothesis stands up to Emeetal testing.
Hence it can be said that the experiment itselfahésleological cause,
namely, to attain an experimental result, and thigt teleological cause
IS not subject to any luminal limit in its actio@alling-to-mind as the
hallmarkmovemenobf human being is not subject to the upper bownd t
the motion of physical beings postulated by reigtitheory. Otherwise
we human beings could not call to mind a star daxgamillions of
light-years awayas such We human beings can reach back in tamse
suchwithout luminal limit. Theas suchmeans here that, say, the light
received by a telescope from a distant star iswmerely registered, say,
on photographic filmas light in the present, but is identifieab light
that has travelled a certain number of light-years.

We can therefore say that Einsteinian relativity tohe is no
restriction for the movement of human calling-taadhi(the mind being
not the brain, but awareness of the world in itsniog to presence
prospectively, retrospectively or momentarily). Hastance, we can
think of the sun in less than the eight minutes thiakes for the sun’s
light to reach us, and perceiving the sun’s lighthsiously is not the
only way, nor even the usual or predominant or mmastresting way in
which the sun presents itself to human awarenessam galaxies
millions of light years away play a role for humiaaing principally in
the context of cosmological theories for which agismIsSuous
perception through telescopes of various kinds lsupply data. But
Isn’t this the purest subjectivism, grossly at odd#h the objectivity
aimed for by modern physics for which hard, objegtiquantifiable data
provide the bedrock of testable physical theori&'t physical
theories have to be much more than a mere ‘thingihghat is both
subjective and anthropocentric? An apt responsauith objections
consists in asking for whom physical theories areetbped, if not for



198 7. Appendix: A demathematizing phenomenological

human being, and in pointing out not only that ptgistheories rely
crucially on fundamental theoretical concepts whiate ways of

thinking of key physical phenomena such as motioafter, energy,
force, etc., but also that all the theoretical argerimental work carried
out by a scientist according to the rules of sdienimethod is carried
out by the scientific subject who msotivatedby thetéAdog of achieving

experimental confirmation or falsification of angdwothesis under the
impetus of an unbridled will to power over movemdrdat shapes how
the physical world shapes up for the mind. It isréfiore a self-delusion
of modern scientific method as practised today l&int that it has

dispensed entirely with the ‘superseded’ Arista@alenotion of

teleological cause and operates exclusively witheailve, effective

causes. Modern science disseminates obfuscatiart #imcategories of
subijectivity and objectivity.

For EPR, as a typical example, there is an “objeateality, which is
independent of any theory?. But is “objective reality” such an
innocent, unprejudiced title for ‘out there’? Isr'teality” already
implicated in an understanding of ‘out thees such-and-such, e.gs
matter moving around in space rather than, say,thes gods’
playground? If “objective reality” is supposed t® iindependent of any
theory, and the physical concepts with which theotl operates,” but
nevertheless, “these concepts are intended to spmnel with the
objective reality”, how is such a correspondencealhipossible? And
don’t these concepts already inevitably involve r@cpnception, a
precasting of reality that opens it to human un@deding in the first
place? If “the correctness of the theory is juddsdthe degree of
agreement between the conclusions of the theonhantn experience”
and this “experience, which alone enables us toenaterences about
reality, in physics takes the form of experimend ameasurement”, is not
this mode of access to reality not already prederdeand hence
massively prejudiced, namely, as the way in whiahworld shapes up
for modern humanity via scientific method?

2 EPR op. cit. p. 777.
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There can be no physical experiment whatsoeveugetithout the
basic physical concepts in terms of which the axpent is supposed to
test what it is set up to test, for otherwise expenting would be a
blind, senseless action. Experimental measurememts always
measurements of theoretically preconceived andaptetgjuantities’,
such as mass, energy, momentum, position, etc.trasadgresupposes,
and ensures, that the physical phenomena in questeamenable to a
guantitative grasp. Such amenability is a ‘corresiamce’ to reality that
can never be experimentally tested, but, on thérann is apositing of
a theoretical casting of ‘out there’ through whithecomes visible (‘to
theorize’ means originarily ‘to look at'at all to the human mind.
Insofar, it is a misconception cherished by modssience to imagine
that there is such a thing as “objective realipiependent of human
subjectivity. Objectivity isalwaysfor a kind of subjectivity that has
conceptually precast this objectivigyg such-and-such, and human being
itself is conceiveds subjectivity only within a certain historical efggc
namely, our own Western modern age.

In the present context, the objective world outre¢his precast on the
basis of the experimentally confirmed axiom that pigysical motion
(and hence no causal effectivity) can exceed ts®late maximum of
the speed of light. From this results, first of, &instein’s theory of
special relativity which compels an interlinking tdine and space co-
ordinates in four-dimensional space-time. This thestands aloof from
guantum theory that posits an ultimate discretentizaion of all
physical entities. The holy grail of theoreticalyplts since the 1920s
has been to unify (special and general) relatitligyory with quantum
mechanics. One such partial attempt on the waysm@alled “Complete
Theory of Nature” via a “Quantum Theory of Fields"presented in Joy
Christian’s article ‘Absolute Being vs Relative Beang (op. cit.)
which introduces Planck-scale magnitudes as uppetaver bounds in
order to demonstrate how time itself is causallyhegated by the
movement of the physical world.

Whereas Einsteinian special relativity deals onlthvihe motion of
physical entities relative to different four-dimensal space-time frames
of reference moving uniformly with respect to eaminer, Christian
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introduces in addition theénternal movemenbr change of physical
systems moving within such co-ordinate frames &#remce. Hence, in
an oblique way, the perspective is widened from enodphysics’
intense focus on motion (or more precisely: locaamgt change of
position) to consider also other kinds of movemeavered by the
Aristotelean conception of movement of four kindsmely, change
with respect to what (becoming and perishing), h{yualitative
change), how much (waxing and waning, growth angnkage) and
place (locomotion). The difference from the founds of Aristotelean
movement/change is that, for modern physics, aNantent has to be
conceived in quantitative, mathematical terms, kat tthe internal
movement of a physical system consisting of N piagiis considered as
a phase space of 2N+1 dimensions representingytieardcal variables
of the particles, position and momentum, plus omeedsional time, t.
Christian therefore calls his proposed theory an&galized theory of
relativity”, not to be confused with Einstein’s trg of general relativity
that takes into account gravitational force andebsrating referential
frames. Through this generalizing extension, tinseli comes to be
conceived as depending mathematically not only upbange of
position (expressed by the Lorentz transformatidmit, also upon the
change in phase space of the physical system ucmiesideration.
Again, this has an oblique affinity to the Aristie@n conception of time,
which is not absolute, as in the Newtonian paradligot derivative of
movement. Time for Aristotle, namely, is the coogthumber resulting
from counting physical change/movement, e.g. timeeticounted in
months by observing the waxing and waning of themo

In Christian’s generalized theory of special rei#gi (quantum special
relativity) it is no longer motion taking place four-dimensional space-
time, but, more generally movement/change takiracelin a 4+2N
dimensional space-time-phasespace. Relativity n@ans that time is
relative not only to a spatial co-ordinate frameving uniformly with
constant velocity v relative to another co-ordinfagne, but in addition
to a uniformly changing physical system whose (raf¢ change
Christian captures with a further constanty (omega). The
transformation factor between reference frames dndrecomes more
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complicated, depending now not only on v, but a@lso, providing that
one assumes that, just as it is assumed that ther ipound for the rate
of change of position is the speed of light, theralso an upper bound
for the rate of change of the physical systemfitsath this upper bound
depending on limiting Planck quanta deriving froomagtum mechanics.
The speed of light, c, is itself a Planck quantnamely, ¢ =d/t,, where
| is the Planck length andis the Planck time.

Christian makes a crucial move by noting, “In parar, the Planck
time & is widely thought to be the minimum possible dumatilt is then
only natural to suspect that the inverse of theéddime—namely 14
with its approximate value of I8 Hertz in ordinary units—must
correspond to the absolute upper bound on howafastysical state can
possibly evolve”. This postulated absolute maximmate of change is
then incorporated into the (usual Lorentz) transftion factor between
inertial reference frames (the square root of #pression 14 - (v/cf]),
yielding a factor with an additional term dependentboth v andv,
namely, the square root of the expressiqf 1(v/cy - (t-)?], where v
iIs bounded above by c, andis bounded above by the inverse gf t
With this neatly symmetrical addition there resudtsmathematically
expressible, mutual interdependence among timasttipn vector x, and
phase-state vector y. In particular, the dependendeupon yimplies
that the change in phase state of the physicaksysits movement,
induces change in t, i.e. it efficiently causesdh@wth of time.

Christian points out as an argument in favour efgeneralized theory
that, “unlike in special relativity, in the presefheory physical
guantities such as lengths, durations, energied, mamenta remain
bounded by their respective Planck scale valuesfodsequence of this
boundedness, however, is also a quantization gbhlysical magnitudes
of length and time, in particular, and hence a kirepup of the space-
time continuum into discrete time-space elementsw Hs this to be
reconciled with the “instant-states” of the phapace of the physical
system, with the “instants of time”, with the “infiesimals” of change
of state, change of position and change of time @naistian invokes at
various points throughout his argument, not to meenthe various acts
of integration over infinitesimals of time? If ortakes the assertion
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seriously that “Planck time-tis [widely thought to be] the minimum
possible duration”, which is crucial to Christiatiise of argument, then
how can there be any instant of time?

Note first of all that, if there is an absolute mum time interval,
there can be no “clock of unlimited accuracy”, dwi€tian assumes in
his reasoning. Secondly, if the time incremekit, cannot approach the
limit of zero required for infinitesimals, thererckhe no differentiation
or integration with respect to t. This may not be iasurmountable
problem if infinitesmals and integrals are replabgdfinite differences
and sums thereof. Thirdly, and most fundamentally, is indeed an
absolute lower bound, there is no way of pin-poigita point in time,
l.e. an instantaneous now, and hence there is detemminacy about
both the external position and internal state efghysical system under
consideration, for neither are instantaneous angdo That is, there is
no way of describing the physical system’s dynahstate as a function
of the real variable, t. The physical system isairsuperposition of
infinitely many dynamical states over the infingdentinuum of the time
interval, b, which is, although finitely bounded, also commbsd a
continuous infinity of real numbers. Thus, whereésssical quantum
mechanics after Heisenberg posits a superposifiolyreamical states at
any given instant of time, now there is no longegrethe possibility of
pin-pointing an instant, and the indeterminancyobees also temporal.
Within the temporal intervalkt'now’ and ‘then’ are indistinguishable,
and the physical systenuiversor waversin an indeterminancy with
respect to both dynamical state and time. Timdfitgeuld have to be
conceived as the complex superposition of infigitekny time quantat
(cf. 7.3 The phenomena of movement and indeterminaogiation to
continuity, discreteness and limit

If, on the other hand, one wants to retain tempimstants in a time
continuum (as required by differentiation with respto time), one is
faced with another dilemma if ts to be the absolute lower bound for a
temporal interval, for then, an extended space-8tag phase-space
either will have an instantaneous state in whidls forever fixed, or it
will never be in just one instantaneous state dodih in a state at time t
and also in prospective states at times greater thap, i.e. it must
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straddle the gap between now and then, and in sesée’ both in a
present state now and future states then. Whyissst? If the physical
system has a uniquely determined instantaneousnidgabhstate now,
and its change is to beontinuousin time, how can it change
continuously if the next instant in time is sepadafrom it by an interval
of at least f%? The physical system would be forever frozen m it
instantaneous state. Alternatively, the physicatay must have always
already bridged the temporal gap and ‘be’ both ‘hawd wavering
infinitely in all potential future ‘thens’, each z@ated by an interval of
te. In other words, being itself would then not benatter simply of
instantaneous being now, but also of prospectiwegbimen (and also of
retrospectively having been back-then). If a sysisnsimply in an
instantaneous state, then it cannot move (contsiypucut off from a
state at a quantum legpaway, and the universe is Parmenidean. For the
universe to be physically moving, all physical #e§ must alwaydbe
both in a now-state and also all potential prospecthen-states, and
movement itself would have to be conceived as theanng of quantum
indeterminacy (with one quantum state coming imdous, and then
another) rather than as a change from one defitdtie at one point in
time to another at a later point in time. Hence, matter whether
instantaneous time or a minimum time-interval istptated, the result is
the wavering indeterminacy of dynamical stateslhofgical systems over
both space and time.

This state of affairs, however, should not be dbsdras Heraclitean
as Christian does, for the ontology of ‘everythisgin movement’ is
untenable, as Plato already demonstrated (cf. Soghist249b and
GA19:488). If everything moves, there can be no owving ‘ideas’
which, in the present context, means that theréddo®& no ‘unmoving’,
steady fundamental concepts of physics such as, f@ag®, energy,
position, etc. by means of which the movement ofspial entities is
theorized. Knowledge must have steady foundatiewen if it is a
knowledge of movement in its quantum indeterminaldye A6yog of
scientific knowing, even in advanced quantum plsjsmust be stable,
l.e. well-defined, in its fundamental concepts vihim turn, are called to
mind by any theorizing movement/activity of the plryst's mind.
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If there is an indeterminacy in the dynamical stafethe system
together with a temporal indeterminacy as a resuthe minimum time-
quantum demarcated by Planck time, then there isvay to causally
determine a future state of a system starting amlmnitial state now, for
this initial now cannot be singled out and priveeigas the governing
principle effecting later states. Rather, a dynapinysical systems
always already hovering in its present dynamicaiesbgetherwith the
infinite multitude of potential future states whjchowever, do not
depend causally in a unique, efficient way on thesent state.

The L6yog of modern mathematical physics comes up agaifistita
in the Planck scale where the continuity of thegptel universe gives
way to quantum discreteness and therefore to goamdeterminacy
and indefiniteness. The infinitesimal calculus emgpd throughout
modern mathematical physics since Newton breaksxdmwthe Planck
scale, becoming finitely very small where the iit@simally small
should really count. Is this a matter of an empihcvalidated scientific
discovery, or is it an effect of the scientifiéyog itself in its essentially
discrete nature which perennially raises, over@ral again and in ever
new phenomenal garbs, the ancient antinomy betwleercontinuum
and discreteness that points to an unsurpassabietd knowing the
physical, moving world? (Cf. Excursus 1 in Cha@gr

7.3.4 Excursus 4: On quantum computing and qubitsC¥avid
Deutsch)?

A recent development in quantum physics (Deutsdb)l9pens up
the prospect of employing quantum indeterminacsomputing with the
aim of increasing the computing power of comput@mmnputability, or
computing power, is the concern of complexity tlyeahich deals not
only with what is computable at all (Turing machitmeory), but with
how much time the computation takes. Quantum comgutheory
already shows that, if and when a quantum compnaterbe built, it will
significantly reduce the computing time required domputational tasks

& Stimulation for this section came from e-mail cependence with Rafael

Capurro in August 2010.
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(e.g. Grover’s algorithm), thus, among other thjngsdangering the
security of encrypted code which relies on decoyptcomputations
requiring enormous amounts of time, such as yeads centuries, to
crack a code.

Quantum computing goes hand in hand witfuantum-digital cast of
beingwhich postulates that physical reality is disst#uldtimately into
discrete quantum bits so that a “universal quantomputer Q” can be
devised “which is capable of perfectly simulatingeey finite, realizable
physical system”. (Deutsch 1985 p. 103). The petattiechnological
objective of quantum computing research is to bualdgquantum
computer that will be even more effective, i.e.tdasthan a classical
Turing machine in producing its computational réeslh conceiving
computation as a physical process and physical epeas as
computations, the theoretical ambition is appatentonceive human
thinking itself as computation and therefore malestically as a
guantum-physical process.

“Like a Turing machine, a model quantum computerc@ysists of
two components, a finite processor and an infiniemory, of which
only a finite portion is ever used. The computatwaceeds in steps of
fixed duration T, and during each step only thecpssor and a finite
part of the memory interact, the rest of the memmamaining static.”
(Deutsch 1985 ibid.) In addition to the finite nuenbof bits in the
processor (Turing’s machine states, conceived ay&egnt to states of
mind) and the countable number of bits in the mgmntre universal
guantum computer Q has specified also an integaldtess’ number of
the currently scanned tape location” (ibid.) whidf, course, can be
expressed as a binary number. The input into Qaesfore a ket-vector
consisting of an integer memory address, the psocebits and the
memory bits. Thesecbmputational basis stategibid.) form the basis
for a Hermitian space H spanned by these “simuitasesigenvectors”
(ibid.). The initial input is transformed, algonitincally one finite step
after another, by “a constant unitary operatdrdd H. The difference
from Turing machines is that Turing machines “an@se quantum
computers whose dynamics ensure that they remaandomputational
basis state at the end of each step, given thatstiaet in one” whereas
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“Q admits a further class of programs which evolve patational basis
states into linear superpositions of each othdwid )

A state of Q thus admits in its processor and mgnoetls qubits,
each of which is a complex superposition of |0> @rdspecifying a unit
ket in complex two-dimensional Hilbert space. Thesperposed kets
can also be rotated on the unit sphere in this digensional Hilbert
space. The complex superposition amounts to dagitthia basic Turing
machine. The more qubit cells in Q, the more thebtlng into parallel-
computing Turing machines. Since the content ofheaomplex
superposed qubit cannot be ascertained (an obsemalst give a real
number), Q must be left ‘in peace’ in its quantumddterminacy to
complete its calculations until finally, after anife number of unitary
transformations of the Hilbert space of Q, the fes output as a
computational basis state, which is simply a digckenary number. As
a computer, Q therefore moves from a binary inpua tbinary output,
with many complex-superposed parallel Turing maehimn between
that are finally collapsed to produce a result.ofag quantum
computing remains within the digital cast of being.

A qubit is a physical system, each of whose nondlriobservables is
Boolean, providing just two observations, that t@coded as, say, 1
and -1. This can be interpreted as meaning thatpthesical system
either has a certain property or not. The qubitégesitself at any time
(i.e. finite countable computational step) is a pter superposition of
both having the property and not having it. Onlyhié physical system
has assumed, or has been prepared with, one eigénstates for a
given observable is this ambiguity resolved fostbbservable, and the
observed observable will always give just one ef thal eigenvalues 1
or -1. Because of non-commutability, however, othBoolean
observables on the same qubit, however, will besaume complex
superposition of basis states, and the hoveringiqnty will remain:
the qubit as physical system both has the proertiydoes not.

This unwittingly retrieves Plato’s dialectic ifhe Sophistaccording
to which any being that can move is, in a certady valso what it is not.
A movable/changeable being istg 6v, and gun 6v, or non-beingis in
a certain way. This perplexing ontological insigito changeable being
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is also at the heart of Hegel's dialectic: everinbas also its negation.
The decisive difference from quantum-mechanical matng is that,
whereas quantum mechanics must resort to postglatiany worlds’
or, in the case of a qubit, dual worlds at any giveal time t — viz. the
one in which the property is present and the oithevhich its negation

IS present — as we have seén9(Time and movement in Aristotle’s
thinking), the Aristotelean solution in thehysics which builds upon
Plato’s, is to conceive any physical, movable b&ia@ superposition of
its present state and the absence of the sta@{grd which it is
potentially under way (cf7.3.1 From antinomic discrete vs. continuous
real time to complex-imaginary timeThis solution is only possible
because, in contrast to quantum physics, for wbrdly the real time of
the presentinstantis, the Aristotelean insight means that future time,
which is not yet present, alss in its own way in being withheld in
absence.

7.4. A mundane example to help see movement in tlere
dimensional time

It always bothers me that according to
the laws as we understand them today, it
takes a computing machine an infinite
number of logical operations to figure
out what goes on in no matter how tiny a
region of space and no matter how tiny a
region of time. [...] | have often made

the hypothesis that ultimately physics

will not require a mathematical
statement, that in the end the machinery
will be revealed and the laws will turn
out to be simple.

Richard P. Feynmanhe Character of
Physical Lawl967 p. 57.

To see the phenomenological point more clearly tandomplement
the above considerations from ‘inside’ quantum raeats, let us take
an example ‘outside’, from everyday life, that alkothe phenomena to
be seen without theoretical constructions obscutivey view. This is
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necessary because examples from physics are ceddstam the outset
within the mathematical theoretical terms througihioh physics
attempts to calculably grasp the phenomena of mewentSuppose,
mundanely enough, | am in the kitchen chopping aroro on the
chopping board for the evening meal. Both | and dméon are in
movement, not merely in motion. | am chopping theno to put it in the
frying pan that has been heated on the hotplathefelectric stove. |
have also got some other vegetables, such as sapotatoes and
mushrooms, around the chopping board which sirgilaill be used to
make the evening meal. The onion in its movemestdwme from the
onion basket in the pantry, and will continue itev@ment into the
frying pan once it has been chopped. The choppswifiis a kind of
movement that changes the onion and does not sishifyits place, as
in the case of motion, but its form — into chopmedon. Although the
potatoes are presently at rest on the kitchen tdhkestate of rest is part
of a movement from where the potatoes have bedneipotato basket
in the pantry to their likewise being peeled andpged and ending up
in the frying pan, or in a saucepan to boil andrléd be mashed. As the
cook, | know where the onion and the potatoes ltawvee from, and |
also know where they are going, even though | nmyyat have decided
whether to sauté or boil the potatoes; they couldt #e grated and
turned into a crisp, fried potato pancake. The reitmnovement of the
potatoes is therefore to this extent indeterminategpen, with a finite
spectrum of potential, depending as it does ontheecook, as mover,
and on the ends | set. Therefore, in my cookingvictl have past,
present and future together implicitly in view, fatherwise it would be
impossible for me to engage in this activity, teneryday movement.
Now suppose that | have finished chopping one ¢fathe onion and
have put it in the frying pan when the phone riregg], after turning the
hotplate down to low, | go out of the kitchen teswaer it. The other half
of the onion is left lying on the chopping boarddd leave the light on
in the kitchen. While | am on the phone, my wifenas looking for me
in the kitchen, for that is the place where | uguaim at this time of day.
What she sees is the half onion lying on the chapfioard, the other
vegetables on the table around the chopping btaedalready chopped
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onion frying on the stove at a low heat. My wifeedmot merely see a
present state at an instant of time, but sees thwement of cooking,
even though it is presently at rest. Without knayvihe details, she sees
where the onion has come from, namely, from itsalglace in the
pantry, and she sees where it is headed, naméhgranto the frying
pan or into the fridge to be used tomorrow. She ates the movement
of the potatoes, carrots and mushrooms, whencedleeg and whither
they are going, although it is indeterminate whidtife awaits them from
a finite spectrum of possibilities. She doesn'twmwehether the potatoes
will be peeled, chopped and added to the onionhm ftying pan,
whether they will be peeled and then boiled in acepan and finally
mashed, or whether they will be peeled, gratedfard separately. A
description of future possibilites in terms of regpace-time co-
ordinates, which are of their nature uncountablnite, would be an
instance of exact-scientific overkill.

She also sees my absence. My absence is predeat. tBut not only
that. She sees where | have been a short timerayshe sees where |
will be coming back to in a short time, namely, Kiehen. So she sees,
in the present, but as an absence, both my pasfumeé movement.
She also sees where | am at present, albeit imdigigtiely, namely,
somewhere else in the flat, probably in my officenothe bathroom. All
this she sees 3D-temporally by viewing the sitrmbbmovement at rest
in the kitchen, with the onions simmering at lovahen the stove, the
other vegetables ready for being prepared for capkand so on. She
takes this situation in at a glance and understan@#hout having to
make explicit her perceptions and draw syllogisteanclusions from
them. The situation she understands is one of mememvolving me,
onions, potatoes, carrots, mushrooms, the stoge,Tee presence, past
and future of the movements in the situation ardeustood, albeit
indeterminately, but within the three temporal ac&s that are taken for
granted by understanding. She sees at a glancéhéhahopped onion is
on its way to its future in which it will be part an evening meal, and
she sees that | will soon be coming back to thehkn, i.e. that that is
the future destination of my movement in the shemnn, and that soon
the evening meal will be on the table. A strangeour flat, such as a
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burglar, would also understand the situation ofdhmpty kitchen as one
of various movements associated with cooking asd #hat the cook
will soon be coming back to the kitchen, but thegbar's understanding
of the past and future movements of cooking ingnedi and the cook
would be more indeterminate than my wife’s becauses not familiar

with the particularities of our household world.

My wife needs no laws of physics to predict andcpleulate either
my movements or the onion's. Such laws of physiaation are not only
superfluous, but also useless for understanding nth@/ements
comprised by the situation. If applied, such lawspbysical motion,
especially laws of quantum mechanics, would onlfustate through a
theoretical construction laid over the phenomertee Situation and its
movements are understood already, and with a nenaeterminacy,
before any scientific physical view of it could evee formulated by
reducing its everyday context and meaning to geertirely artificial
situation involving entities conceived of as extetidn some fashion
and subject to various force-fields amenable to heraatical
formulation. In other words, the scientific physickescription of the
situation can only make us dumber than we are egdat home in a
world which we always already understand and tactviwe are attuned.
To treat the situation in the vacant kitchen ashgsjgzal system in a
certain classical or quantum state to which certiyinamical variables
apply would indeed generate a mathematical prolephysics, which
may or may not be soluble, determinately or otheewibut the
imposition of the mathematical physical problem ldoabliterate the
situation itself and make it not only altogethezamprehensible but also
entirely invisible. The situation itself, involvingnovements in the
timespace of our shared household world, would hdrepped out of
sight. That is indeed the danger of the modermséie mode of access
to the world, that it bamboozles us with ideas imgathe hallmark of
scientific seriousness and backed up by powertfiltutions of learning
premised upon scientific method as self-evident.

A physicist might object by asking whether we ardoé content with
the mere description of a banal situation as giaeave as all we can
hope for, as opposed to digging deeper into theginenal situation to
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uncover its fundamental, underlying laws of moti@urely, he would
say, we can do better than merely reiterate aatrdescription of a banal
situation. The response to this objection is thatdbove is not merely
description, but lays bare (an aspect of) the isp@muous temporal
structure of the world we human beings inhabit ach we simply
take for granted. Expressly noticing how and thatpgrceive movement
itself as stretched out into three temporal dimamsiin a logic-defying
unity must be a cause for wonderment and the istapoint for an
explicit phenomenological ontology. How is it pddei that in a
situation of rest we can see movement? And yetaveithout thinking
twice about it. Any movement taking place takes@lm both space and
three-dimensional time. The determinacy or indeteacy of movement
iIs a phenomenon that can only occur within thisetspace in the
transition from the present to the future, fromehand-now to there-
and-then, or from the past to the present. Moveaoer future there-
and-then is present as an absence in the preseatian, a perplexing
circumstance. What is as yet withheld from the fsar@-now is
nevertheless present, albeit to a greater or lexkegree of
indeterminacy.

Once this is seen, it would be folly to assume asatter of principle
that there are laws of movement, whether knownsoget unknown,
governing this transition in every case and fomrg\wend of movement.
And yet, modern physics believes that, in pringigidhas within reach
the ultimate truth about movement and change d&tir that is,
encapsulated in fundamental, mathematical phy$aved of motion. It
has been digging itself into this hole since thees&eenth century. By
contrast, on the basis of a phenomenological insigh should not be
surprised that in the attempt to formulate matherakhtaws of motion,
modern physics strikes upon an indeterminacy thwallenges the
universal validity of a rigorous principle of efient causality.

There is a reluctance among today’s scientists amelytic
philosophers to seriously and radically pose thestjan concerning
time, even though it is clearly on the agenda. NKbéetess,
philosophically it is time for dissidents to raideeir voices against the
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regime of modern science that has been in powewgll over three
hundred years.
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