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Durations and Simultaneities:
Temporal Perspectives and Relativistic Time in

Whitehead and Bergson
Elie During

In Duration and Smultaneity (1922), a critical examination of the philosophical implicaions of
EinsteinOsrelativity theory, Bergson describes CN as Oanadmirabde book,OOme of the most
profound ever written on the philosophy of nature 3 When it comesto interpreting relativity
theary, BergsonOwn philosophical agenda bearsstriking reembanceto WhiteheadDsYet, in
mary respect their thought seemsto unfold in opposite direcions on the crucial issue of
simultaneity. In the threebooks wherehe explicitly deak with the philosophical implications of
relativity theary (namely, PNK, CN and R), Whitehead aimsto reconstruct the basc conceps of
the physical world in order to bridge the gap betweenabstract mathematical constructs and the
reaim of lived experience. Although Bergson sharesa similar concernfor whatis simply given
in sense awareness, he is more inclinedto draw demarcation linesthanto explain why sciertific
theoriesgive us such an effective grip on the real Accordingly, his views on simultareity stard
in sharp contrag with Whitehead)s evolving characerization of the fact of temporal
togetherress, from the early works on relativity theary to the doctrine of co-presence expounded
in PR. Whiteheadsguiding intuition is that giving becaming its proper place within a
philosophy of nature requires a reformulation of classical temporal issuesin spatio-temporal
termdN a tak which requires in turn the construction of a positive philosophica theay of
OgpacetimeOand the spatial embedding of temporal pergectives as opposed to a mere
metaphysical rephrasing of the mathemaical structure of physical thearies

His first stepin this direcion consists in asuming that time is primarily a Osratification of
nature QOin other words, that time camot be a self-subsistert entity, but only a character of
proces. Related to this claim is the idea,emphadzedfrom 1915 onwards, that time (regardess
of its ontological status as substartival or relational) is abstracted from a deefer unity of a
spatio-temporal kind: Ohere can be no time apart from space ard no spaceapart from timeO
(CN 142). Absolute time is a Omedphysical monstrosityO(PNK 8); time (just like space)is Oan
abstracion from the passage of evertsO(CN 34; seeR 21, 29). Herce, what is acually givenfor
serse-awareness must be something more fundamental: a O$abO of nature whose extersive
properties may well trarslate into space and time, but which is in itself neither spatial nor
temporal. The concept of simultareity is orgaricaly linkedwith this primitive experience of the
passage of nature.

The secand step (which Bergson never explicitly takes consists in acknowledging the
existerce of infinitely mary serial time orders describing the total creatve advance of nature:
Ohe various time-series each measire some agect of the creative advarce, and the whole

i CIEPFC, f cole normale supZrieure, Paris; during@ens.fr.
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bundle of them express all the properties of this advanceO (CN 178). The problem of
simultareity arisesbetween this secand step and the first, in conjunction with the relativization
of simultareity relations effected by EinsteinOgheary of relativity. If no mearing canbe given
to the idea of absolute simultareity (a OrowOvalid for all placesand perspecives, in what
serse can distinctN if not disjointN time-series be gathered in a Olbindie?OHow does the
primitive experience of the whole of nature relate to this variety of temporal perspectives?

WhereasBergson dismissesthe ssimultareity of distart everts asanartificial construct in order
to aclieve a local reslution of the problem in strictly temporal temms, Whiteheaddsaim is to
root the multi-threaded time-systemsin a natural concept of simultareity which doesnot reduce
to the local simultareity of coincidert everts or co-presert flows. On this bads alone canthe
relativity of simultareity appearassometing more than a mere artifact of our metods of time
measiremert, while still allowing the philosopher to recover the texture of the univers, if not a

global view of it.

| maintain the old-fashioned belief in the fundamertal charecter of simultareity.
But | adapt it to the novel outlook by the qualification that that meaning of
simultareity may be diff erert in different individual experienceO(R 67).

The following is an overview of the philosophical issues that converge on the concept of
simultareity in Whitehead)searly period (up to SMW). It starts with a rough outline of some
debates in contemporary metaphysics over the status of the Ow,0 and then proceeds to a
comparative examination of various agpect of the simultareity concept in BergsonOsand
WhiteheadDswritings on relativity. The concluding section focuseson some implicatons of the
underganding of simultareity for the reolution of the famaus Otvins paradox.O

1. Relativity and the FHow of Time

1.1. The ®lowQof Time and the @dvanceQof Nature

1.1.1. Contermporary Debates over A and B-series

Pertaps the most remarkate agect of Whitehead)sposthumous contribution to the ongoing
debate over the place of becaning in modern physics was to suggeg a distinctly non-
metaphysical formulation of problems in line with what he someimes desribed as O@n
physicsO or more simply, Opilosophy of scienceO This is apparert in the fact that his
reflecions on simultareityN a pivotal concept in EinsteinOsspecial theay of relativityN
consistertly avoid the logical puzzlesof modality which arise assoon asone invokesthe status
of existence or actality in relation to the ideaof the presert or the Orow.OTo seethis more
clearly, areminderisin order.

When is OowO?(his awkward quedion is often raised in connection with philosophical
debates over the status of the presert. Patisans of so-caled OA-timeOemphasze the needto
make room for the passage of a trarsient Omw,O which they acknowledge as a crucial
dimersion of lived experience as well as a badc feaure of becoming. Patisans of (B-time,O
satisfied with a merely serial conception of temporal relations (everts being orderedin termsof
before and after), insist on accaunting for the special serse of the present (and the subsequert
distinction of pad, present ard future) in purely indexical terms thus dispersing with the
elusive flowing Ow.OAccording to the latter view, QhowOrefers to the time when | am using
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this very word, the time simultaneaus with its utterarce. But since this word can be used any
time by anyone, thereis realy no privileged position attached to the presert. Every instart on
the timeline equally counts asOmw,Ojust asevery point of spaceis virtually OlereOfor this s,
indeed a matter of perspectve. There is no serse in distinguishing a particular temporal
locaion asthe presert: every time is OmwOrelative to itself, every evert in the history of the
universe is OpesentOin its own right at the temporal locaion whereit happers, ard is eternally
so. Herce, according to a notorious argumert crafted by McTaggart, the A-seriesis bound to
fall back unto the B-seriesassoon asit is relativizedto a given pergective, asit should be. In
short, Orow relative to time tOevertually reducesto the terseless relation Osmultaneous with t,0
and the various uses of that relation in conjunction with indexicals is all the B-thearist ever
claimedthere wasto the passage of time.

Quite indeperdently from ary reference to physics, the B-seriesview of time has often lert
support to a dubious metaphysics of the Olhock univere.Oln conjunction with the stardard
interpretation of relativity theary (involving as it does the relativity of simultareity and the
denial of absolute time), it has beeninstrumertal in conveying the serse that it is no longer
possible to define real becaning as an infinity of layers of Ohe nowOcoming into existerce
succesively, to quote a famaus line by G3del.? Yet, such a picture of becaming is foreign to
WhiteheadDsconception of the Omssage of nature,Oas much asit is to BergsonOsconcept of
Odration.OBoth agreethat the so-called ONewtonianOview of absolute time, equally flowing
from one instart to the next, camot possibly be revived There is more to the proces
conception of becaming than the inexorable advarce of the Okife-edgeOof the preser,
separaing the ever-growing pag from the open future. Accordingly, criticisms directed at the
Augustinian description of the elusive OowO (whether one pictures it as an instantanecus
presert or a OpeciousOpresent) fall off the mark: they do not realy address the problem of
becaning, but merly a version of A-time and a rather abstract one degite its
phernomerological crecertials. Besides regardess of the placeshe is willing to concecke to the
Ofbw of timeQin a gereral theary of nature, no serious B-thearist hasever warted to dery the
actual experierce of the passage of time. We shall therefore take it for grarnted asa basline for
all further discussion.

1.1.2. Time, Becoming, Simultaneity

This rough sketch of some agects of contemporary discussions on the nature of time may be
helpful in appraising the exact significarce of Whiteheadsdoctrine of simultareity ard
temporal perspectives® But it is not the amhition of this essay to challenge the flat, durationless
picture of time drawn by the adepts of the B-series In fact, this doesnot even seemnecessary.
After all, such a view expressesin its logical form the mathematical hahit of spatalizing time,
and the reaulting Parmeindean block picture of the universe makes it even more explicit by
calapsing nature into the mathematcal structures used to de<ribe it. Extravagart asit may
seemon metaphysical grounds, this move appearsrather innocuous once we realze that most of
the problemsthat await a systematc philosophy of nature are left untouched by the repudiation
of the flowing present. The Obock universeO picture offers nothing more than a quick
metaphysical fix diverting us from (rather than solving or dissolving) more delicak issues
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For one thing, time may not be the problem at all. Whiteheadhimself carefully refrains from
conflating the issue of becaning with that of time. This is pethaps one of his major points of

disagreenent with Bergson:

The process of nature can also be termed Che passage of nature Ol definitely
refrain at this stage from using the word OimeOsince the measurable time of
science and of civilized life generaly merely exhibits some agects of the more
fundamernal fact of the passage of nature. | believe that in this doctrine | amin full
accad with Bergson, though he uses here GitmeCfor the fundamental fact which |
cal the Opssage of natureQ(CN 54).

The dispute is not merely verbal, for Bergson and Whiteheadare realy carving the experience
of time along differert lines As we shall see, Whiteheadseluctance to equate the passage of
nature with time simpliciter is direcly related to his decision to promote simultareity asa key
concep of his philosophy of nature.

This brings us to the secand rea®n for not addressing the question of the Ofbw of timeChead
on. The McTaggartian line of reasoning presentedin the precedng section seemsto presuppose
all along that we agree on the mearing of the words Gimultanecus with.OBut this is far from
obvious, epecially if one refusesto grant independert realty to the succesive timesimplied by
our talk about temporal relations. If time is nothing substartial beyond the nexus of relations
between everts, if it is merely an agect or dimersion of the unfolding of nature, though a
fundamernal one, thenwe had better clarify what we meanby simultaneity, and how it relatesto
the primitive experience of things happering or unfolding ObgetherO The paradxes
surrounding the metaphysical quibblesover the nature of timedo not have any directbearing on
these quedions. They gereraly take the concept of simultareity for granted

Even EinsteinOsdefinition of simultareity, as Whitehead remarks, leawes unexplained why
O[the same definition of simultareity holds throughout the whole space of a consertiert set in
the Newtonian groupO (PNK, 54). The idea of a spread of simultarecus everts extending
throughout the whole universe is grarted from the start The physicist doesnot needto interpret
it: his only tak, asfar assimultaneity is concerred is to unfold the relativistic consequencesof
cerain measiring procedures in accordance with well-grounded assumptions regardng
fundamenal facts of mation (such asthe behavior of light in empty space).In this regect, one
may say that the relativizaion of simultareity leawes (the concep of) simultareity itself
untouched A confirmation of this canbe found in the fact that special relativity still erablesus
to attach a set of simultareity relations and herce a global mearing of Opace)(permarert as
well asinstartanecus) to arny arhitrarily choseninertial frame. This is not the cas, of course, in
gereralrelativity, but relinquishing global simultaneity canhardy count asan elucidation of the
natural concept of simultareity.

But the trivializaion of simultareity is even more apparert in the usual met@physical
treamert of the problem of becaming. To put it bluntly, the now (in both A and B-serieg is
such a poor concept thatit doesnot help us evento begn to underdand what it mears for things
to happentogether at once. Y et this is the fundamertal fact of natureN not the time seriesitself
which maywell not be unique, certainly not its serial characer whichis, in ary case, Oerivative
from the properties of durationsO(CN 55). If charge is someting more than the succesive
happening of contradictory statesof affairs, if it implies a geruine self-transformation of nature
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asawhole, it is not fair to jump from the ideathat the Ofbw of timeQ's a metaphor (Bergson
himself would readly conceck that point) to the conclusion that change through time is an
illusion. Metaphysicians have often shown much impatience on these matters they have not
paid enough attention to the nature of simultareity, wherethe problem of timetakesits roots.

Is simultareity arelation or a system of relations holding betweeneverts or componerts of a
single specious presert? Is it a more primitive experience of togetherness? How should we go
about describing such an experience and the way the more abstractrelations find their way into
it? Whiteheadand Bergson both addressed thes quedions in connexion with the philosophical
implicaions of the Einstein-Minkowski picture of the universe. In order to appreciate each of
their contributions more fully, it is interesging to consider where they part ways, starting with
their respective take on relativity theary asa whole.

1.2. Bergson® and Whitehead® Involvement with Relativity Theory
1.2.1. Bergson® Critical Strategy

BergsonOsstrategy is more defensive than constructive. Yet it is bes characerized as a
discussion of the philosophical interpretations of relativity theary rather than a criticism of its
physical underpinnings. In order to defend Einstein against the superfluous and generaly
inconsistent metaphysicsthat have grown on the soil of relativistic ideas he aims at the intuitive
core of the theary behind artificial constructs and symbolisms. Because of his unconditional
attachmert to the ideaof temporal becaning, he is reluctart to atachtoo much philosophical
importance to the geametization of spatio-temporal relations achieved by the theay of
relativity. In fact, he hardly develops a personal account of spacetime. C8pacetimeQin his
book, always refers to Minkowskian spacetime, an ingenuous matematcal tool which
unfortunately seemstailored for the kind of Pameridean metaphysics that makes a point of
OfrezingO the passage of nature. Accarding to Bergson, the formalizaion of the Cabsolute
universO (MinkowskiOswords) where all everts, pag, presrt and future, are virtually
represerted asif they were spreadout once and for all, epitomizesthe Ogpatializaion of timeO
which lies at the very heart of modern science ever since time was defined as a parameter for
describing motion. Degpite his repeakd claims to be a full-blooded relativist (a relativist of a
pecuiar breed to say the leag), Bergson believes the philosophical importance of EinsteinOs
theary reddesnot in the four-dimersional framework per se, but in the way it offers a more
complex picture of the articulation of time and space than the one implicit in Newtonian
absolute, mathematical time. Certral to hisinterpretation of Ei nsteinOsealltsisthe ideathat, far
from contradicting the unity of Oreatime Orelativity thearyN in its special version atany ratelN
is more likely than ary other to egalish it on firm grounds and confer on it Ogecial rigor and
consistercyO (Bergson 1999, 32). Herce, Bergson writes Oaphilosophy of nature in which
duration is consideredreal and even acive canquite readly admit MinkowskiOsard EinsteinOs
spacetime,Oprovided that one pays suffi ciert atention to the way the time dimersion Os no
longer [E] completely similar to the others® Thus, while acknowledging the novelty ard
philosophical significarce of the relativist framework, and even grarting its puzzling metical
consequenceson a purely empgrical level (with the notabe exception of the twins paradx,
which he seemed to hold asa fancy thought experiment rather than a necessary implicaion of
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the theary), he never relinquished the idea that time could sometow be preserved from its
articulation (rather than fusion) with spaceand continue to play a role in physicsin the pure,
unalteredform it takesin the experience of livedduration.

1.2.2. Whitehead® Reconstructive Strategy

WhereasBergsonOsaralyses most often aim at unraveling the constructs of the physicist in
order to lay bare the points where scientific constructs connect with the realty of time,
Whitehead is more disposed to engage on a recastruction of the basic presuppositions of
scierce. In the eary Omn-metaphysicalO works under consideration, he operates from the
bottom upN that is from the bare ground of experierce to the systemsof relations captured by
the symbolisms of algebraic transformations and spacetime diagrams, never losing touch with
what is disclosed in Opesertatonal immedacy.OIn that serse, WhiteheadDscontribution is
typical of what he considered as the proper tas of a Oilosophy of scierce,O namely, to
determine Ohe moast gereral conceptions which apply to things observed by the senseO(R 4).°
This is nowhere cleaer than in his treamert of simultaneity, a concept to which he literaly
givesitsfull exersion.

2. Simultaneity between Time and Space

Remarkahbly, when compared to such philosophers as Husserl ard even Bergson, Whitehead
doesnot have much to say about the contexture of temporal consciousness per se. His emphass
is more on the way the OastanceOor Omssage of natureO expresses itself through the
organizaton of temporal pergectvesthat necessarily comprise anelemert of spatial extersion.

2.1. Simultaneity as a Spatio-temporal Concept

When dealng with simultareity, one is indeed confronted with the problem of relating the
experience of the presern to the experience of space Simultareity, in ordinary language, is
about attaching a momert to a place,a presert duration to a stretch of spacewith variabe
extension, ranging from the neighborhood surrounding the perceiverO$ody through aregon as
large as physical space itself. No doubt, speakng of space in such gereral terms alread/
involvesa certain degree of abstraction. Whiteheadhimself, aswe shall see,insists on starting
with what he cals a OdirationO(not to be confused with BergsonO=own concept of duration!),
by which he mears all nature Ow-presentOfor sense-awareness (PNK 68ff; CN 53ff). What
role does OowOplay, however, if not that of referring what is perceived to one and the same
time (the time correponding to an act of percegion)? Here, one may well be under the
impression of a circularity involved in the description of duration as the whole of nature
simultaneous with anevert (the perceving evert). Since simultareity itself is defined asa factor
in the presert unity of such aduration, it would sesemthat we are indeedmoving in acircle. This
howeveris more likely to be anindication of the irreducible character of duration, thanalogical
flaw. The truth is that the presertational immedacy of nature asa whole is a primitive fact on
which any concept of simultareity (whether local or global) must ultimatly rely. To that extert,
simultareity itself canbe viewed asa positive and ultimat relation of everts. The appeararce
of circularity is dispelled as soon as one realzesthat in a fundamenal sense, duration is no
more spatial than tenporal. We shall come back to this in Secton 2.c, but it is importart to
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emphasze the fact that the very use of the word OtmeQ(asin Odl nature at a timeO)would be
prejudicial at this stage: space and time as serial orders are in fact jointly derived from the
spatio-temporal reality of durations.®

The whole point of Whitehead)sloctrine of simultareity is to show that relations exemgified
in such statemerts as OPalwas taking a nap when the phone rang,Oor O\ star was born (in
Andromedd) while Pau was taking a napO(the examples are mine), although they rely on a
certain number of conventions concerring the possibilitiesof coordination of distart happenings
in termsof spatial and temporal systemsof coordinates are nevertheless in nature even before
we decide what belongs to time ard what belongs to space’ Herce, the simultareity relation
holding between two distart everts (defined by Einstein and Minkowski as discrete,
infinitedmal happenings) is related to the problem of clock synchronization, but Whitehead
does not believe it to be a primarily temporal matter, involving as it does the existence of
refererce frameswhere the observer canbe consideredatreg.?

Beddes the Einsteinian definition of simultareity is only one possibility amang a wider array
of simultareity concegs. Sois the instartaneous confi guration of the whole universe considered
from a particular perspecive or refererce frame: the relatvistic OlyperplaregDof simultareity
slicing up a four-dimersional world have of course no exactcounterpartin the context of spatio-
temporal experierce, and this explains why Whitehead describes OdirationsOas OsabsOwith a
certain temporal thickness, involving a definite lapse of time, as opposed to OmanentsOwhich
refer to instartaneous spreads of the apparert world (Odl nature at an instant,OCN 57). A
momert is deducedby the method of extersive abstraction Oasa limit whichis alogical ideal of
the exact precision inherert in natureO(R 7). The relations of intercannecion within such
momernts define instantaneaus three-dimensional spaces (R 69): they provide the bads for the
ideaof paralelism which, together with the admission of multiple time-systems naturally leads
to the geametical ordering of spacetime (affine structure). Another virtue of Whitehead)s
metod of Oetersive abstracionO(beddesits capacity to deduce limit-concepts from the facts
of observation) consists in elucidating the fact that, in spite of their abstract characer, such
spatio-temporal concepts asparalel or intersecing OmonertsOnevertheless hinge on realty in a
very effective way.

It has sometimesbeenheld that Whitehead)grimary goal in framing the concet of duration
wasto complemert the operafonist and yet rather abstract Einsteinian definition of simultareity
with an intuitive definition involving a more primitive experience of co-preence? Yet if
Whitehead readly concedesthat simultareity is Ommedate for sense-awarenessO(CN 56), his
chief concern is to exfoliate the mixed experience of OdirationO (the only true Ommedate
dataO)in order to come up with a working concept of simultareity that may bridge the gap
between the symbolical constructs of physics and the fakric of spatio-temporal experierce. It is
not erough to claim, along Bergsonian lines the prececerce of OlvedOsimultareity over its
more abstractdefinitions. If simultareity is indeedinseparalle from the experience of nature as
givenin serse-awareress, we shall seethat its role, in this regect, is that of a limiting factor
within the very experience of nature. This factor, one mayadd, canbe locaied at differert levels
of experience. Its concep therefore appears rather flexible: it comesin various degees of
concreterness ard determination, stretching from the obscure feeling of the intercannectedness of
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spatial relations beyond those experiencedin the immedate vicinity of the perceiver, to more
elaborate constructs involving the ideaof the whole of nature extending through space.Bergson,
on the other hand, refers simultareity to the essertially local experience of the contiguity and
continuity of durations, while insisting on the artifi cial character of the scientific construction of
the simultareity of distart, disconnecked everts. As a consequence, he ends up with two neaty
separatd conceps of simultaneity. This deserves closer inspecion before we turn again to
Whitehead

2.2. Bergson® Two Concepts of Simultaneity
2.2.1. Events and Hows

Simultareity is a typical examgde of the kind of impure conceps Bergson denounces as the
source of potertial philosophical pergexity. It first preserts itself to common sense as the
corollary of a natural OteliefGin the existerce of universal time: a duration commaon to all things
impliessharedmomerts of coexistence® But this belief (or hypothess) clearly mixestemporal
intuitions and spatial representations, and the project of recastructing temyoral concepts from
simultareity relations is therefae likely to bring some confusion. One of the virtuesof relativity
is to have given sharp relief to this state of affairs, forcing the philosopher to spell out the
assumptions underlying simultareity. How does Bergson introduce the ideaof simultaneity in
this context? In order to seethis, it is necesary to recal his gereralline of attack According to
Bergson, the only rea®n the measired, calculated, inferred time attributed to distart everts is
still called OitmeQ is that it can be harressed to an immedate, intuitive experience of
simultareity and succesion. The connexion with immedate facts of serse-awareress is
complicated in this cas by the fact that distant simultareity involves a particular measuring
procecure and alogic of its own (remenber EinsteinOdine about the relation betweensciertific
conceps and sensations not being like that of the soup to the beef, but rather like that of the
cloakroom check number to the coat). Nevertheless, the elaborate idea of distart time ultimately
relies on OrealtimeOwnhich alone provides the OfeshO that is lacking from the algebraic
formalization of spatio-temporal perspectives(Lorertz transformations).

Two points must be emphaszedat this juncture:

(1) First, since it is attached to the individual experierce of a percipiert evert, OrealtimeO
necesarily is a local concep. It is lived at a place, where the body is. Accordingly, real
simultareity does not extend beyond OlereO But the logic of this local approach to time is
obscured if one understands ObcalityOQin a narrow, spatial serse. Assigning spatial limits to
percepion itself would be a category mistake in this context. That simultareity is alocal mater
doesnot meanthat only what is OlereQranbe perceived (Bergson himself givesthe examge of
the flight of abird in the sky). The ideais that percepion is always singular, and thus situated as
the corollary of the actvity of some consciousness. Olocal,Oasopposedto Ogobal,Oindicaiesa
general orientation of thought more than it refersto any definite locaion in space.lt meansin
fact that spaceis a problem, that it hasno metaphysical immedacy and must itself be derived
Hence, BergsonOdocal approach to the time of nature can be traced back to a fundameral
assumption concerring the ideal, or atleas derivative character of space Bergson would like to
account for spatial extension itself, in its various degrees in temms of a fundamentally temporal
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redity. This is perhaps the crucial issue on which his philosophy and Whiteheaddsultimately
diverge ™

(2) The second point to be notedis that simultareity is conceived asbeing primarily a matter
of simultaneaus flows, rather than simultaneous, OcincidentOeverts in EinsteinOssense. The
idea of flow is given a purely intensive charackerization. Two flows are caled
OcaotemporaneousO when they are Oegally one or two for my consciousness, the later
perceving them together as a single flowing if it seesfit to engage in an undivided act of
attertion.3? This primacyof flows is reflecedin BergsonOmphass on the primarily temporal
mearng of simultareity.

2.2.2. Instants and the GpatializationGof Time

BergsonOgleferse of the unity of real timeis first preserted asa vindication of the comman-
serse view. Through the local conneding links provided by the overlapping fields of
neighboring consciousnesses virtually scateredthroughout the whole of nature, two certers of
experience, however far apart, can be said to Ofave some part in common:Ostep by step, they
canbe Oetnitedin a single experierce, unfolding in a single duration.3® This ideaof a unique,
real time of nature reached through the continuous connexion of a virtually infinite bundle of
durations, furnishes the backdrop for BergsonOsdiscussion of the relativistic concegtion of
simultareity. The whole point of his amalysis is to show that without the simultareity of
immedatdly co-presen flows emlraced in a single act of percepion we would not be ale to
confer any temporal sernse on the concept of simultareity at a distance in the first place. Global
simultareity only makesserse if one is ready to extend a local experience of simultareity from
placeto place,in a continuous fashion.

However, the idea of global simultareity reacked by those mears is the one shared by the
common serse view:. it is not easly recanciled with the ideaof simultareity at work in physical
theary. Reconquering the unicity of time within relativistic physics therefae requires special
effort. Bergson himself never doubted that temporal pergecives together with refererce
framesas coordinating factors, would yield the shifting simultareity relations described by the
Lorertz transformations ard capturedin MinkowskiOspacetime formaism. But his aim wasto
clarify what was presupposed in the very idea of physical simultareity, even before the
relativity of simultaneity is edalished In order to achewe this, he had to show how the
simultaneity of flows could be convertedinto the simultareity of spatially separated everts. The
missing link wasthe ideaof aninstant of time. This ideais implicit in the idealized experience
of instartanecus perceptions apprehended as simultaneous in one and the same mental act But
how do we get from flows to instartanecus evernts? Only the spatializing of flows through the
experience of mation, suggesing a one-to-one corregpondence betweenpositions on atrajeciory
and instarts of on a Otmeline Ocanaccount for the trarsition from the intersive characerizaion
of the simultareity of flows to the extersive concept of the simultareity of instartaneous everts.
Only spatializedtime allows for a Oritural extensionOof the local simultareity of neighboring
eventsto the global simultareity betweenwidely-separated everts.

What about the relativity of simultareity? BergsonOsanalysis comesdown to this: in so far as
simultareity isreal it is a purely local mater and the problem of the relativity of simultaneity
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doesnot evenarise. But in so far asit is extended over space,it is convertional, a mereartifact
of our meaauring procedures ard its dislocation according to the relativistic formulae camot
possibly affect our underganding of real time, evenif it iswell confirmedby experimental data.
This is only one side of the issue, however. For the Oureanable effectvenesO of
convertions, the fact that they give us such a strong grip on realty, would itself be a mystery if
the simultareity between distart instartanecus everts, for all its artificial, convertional
charecter, did not sometow draw upon the continuity of flowing durations. Thereis no other
explaration for our perdgstert idertificaion of distart times as OtmesOrather than anything
else.

3. Whitehead® Theory of Simultaneity

3.1. Temporal Perspectives

3.1.1. Bergson and Whitehead on Perspectives

Whatis striking in BergsonOsaralysis is the way it deliberaely avoids conferring ary realty on
the extersive implicaions of the ordinary use of the word Osmultareity.OHis only concession
consists in imagining Oaconsciousness coextersive with the universe, capable of embracing the
two everts in a unique and instartaneous perception.3* But this picture of a primaily local
aporehersion of simultareity stretching over the universe as a whole is a mere phartagn, a
thearetical fiction designed to expose the assumptions behind the physical concep of
simultareity. On closer examination, the whole operation seemsto rely on the relativity of
spatial separaion, inferredfrom the homogereity of space.But this amaunts to short-circuiting
spacealtogether. The ideaof a single consciousness emlracing the whole of nature is akin to
some form of action-at-a-distance or telepathic signaling (an analogy favored by Bergson). It
hardy qualifies as a proper acknowledgemert of the extensive nature of simultareity. As a
consequerce, the idea of temporal perspectve cannot be taken too literaly here For
pergectivesto make serse at all in a Bergsonian context, they must be referred to the way the
surrounding spaceof the body is gauged by the time it would take to interactwith its different
points. Bergson elaborates on this ideain the first chapter of Matter and Memory (1896). He
de<ribes a fundamertal experience of distarnce precedng ary form of measiremert. This
primitive serse of space is derived from the various degees of temporal proximity or
remoteness that structure the sphere of the acing body. Virtual acions and the anticipation of
their future reaults areregonsible for the layering of spaceaccading to distance relations. It is
asif time (the time of the acing body) projecieditself on space,asif spaceitself wasatemporal
pergecive.

Things are quite differert in a Whiteheadan context, because there is an original meaning of
extersion which precedes ary differentiation between space and time. Accardingly, the
pergecive attached to a standpoint does not admit a fully temporal geneds. Time is a
projecion of space(unfolding spacefrom a cerain perspective) asmuch asspaceis a projection
of time. More appropriately, time itself originally emagesasa pergecive in conjunction with
space: temporal and spatial pergectives come together. The reference to perspecive is not
merely metaphorical; it is not afancy way of conveying the ideathat we are situatedin timeand
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that consequertly timeis never givenin full, asan object that could be surveyed along eachof
its dimensions. And yet it is quite differert from BergsonOsidea of surrounding space
organizing itself from various degees of temporal depth. In actual experience thereis no time
without spatial depth. Time and space are derivative from a more fundamertal extersive
continuum of everts thatis neithertemporal nor spatial, in such a way that when space and time
jointly emerg from the spatio-temporal continuum, it is natural to see time extending
immedately over space Quite consistertly, Whitehead favors the term OdrrationOrather than
OmanertOor even Otme OThus undergood, OdiratonOhasa definitely non-Bergsonianring. It
points to the original pergpectval nature of timeitself. The two concepts should be kept distinct.
Unsurprisingly, they allow for quite differernt accounts of simultaneity.

3.1.2. Cogredience

The meaning of Whiteheadan temporal perspecives is encapsulated in the concept of
Ocagrederce Owhich refers through the basic idea of (relative) red, to Ohe presrvaton of
unbroken quality of standpoint within the durationO (CN 110; PNK 70 ff). Thus, temporal
experience implies a spatio-temporal standpoint, which determinesin turn a three-dimensional
spatial background in the form of a particular serse of the distribution of OkereCard OhereOin
accadance with a particular experience of res.” Now, hereis anintereging difference between
our two philosophers The local character of sense-awareness is of course conceded from the
start Oprcepion is always OkreOand a duration can only be posited as present for serse-
awareress on condition that it affords one unbroken mearing of OkreQin its relation to the
percipiert evertO(CN 110). However, the integration of durations in a prolonged presert is not
separable from the assumption that it makes sense to ask Qwhat is now immedately happering
in regons beyond the cognisance of our serseO(SMW 124). According to one of its mearings,
OmatureOncludesthe whole spatio-temporal systemof perceived or unperceivedfacs which are
connected with some local spacetime regon. Nature, one may say, is bascally what extends
beyond OkereOThus, simultareity is endowed from the outset with a trans-local mearing, it is
immedately extendedto the whole of nature, whereasBergson, firmly rooting the experience of
co-present flows in the synthetic operatons of a determined consciousness, hasno other choice
but to deduce the extersive characer of universal time (the time of nature assuch) through the
rather contrived operation of patching together neighboring durations with no clear spatial
extert. One may perhaps verture to say that there is no pure experience of time from a
Whiteheadan pergective. At lead, such an experience is of no use for a philosophy of nature.
Accordingly, there is no purely temporal sense of simultareity. The extensive or spatial
dimersions attached to a giventimesystemdo not need to be explained but merely articulated
to those of alternative time-systems.

3.1.3. The Objective Readlity of Perspectives

An esertial point to be noted is that pergectves must not be viewed as mere sets of
appeararcesattachedto subjective standpoints: they are real facts of nature, asmuch asthey are
real facts of awareness.”® A duration is locally givenin serse-awareness with a definite regon
of discerned everts and ertities but it is not itself local, nor doesit reduce to a mere Opint of
view.O WhiteheadDsuse of the term OgandpointO should not confuse us here. His adamart
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refusal of the Olifurcaion of natureGprevents time and spacefrom collapsing into the subjecive
or psychological confines of some private experience: GDur experierces of the apparert world
arenature itselfO(R 62). Thus, standpoints participate in the interreltedness of everts. They are
themslves significart of the matrix of spatio-tempporal relations. They do not merly exterd
Oleyond isolated cases subjecied to the direct examination of individual perceptionO(R 64), but
immedately spreadoverthe whole of nature.

3.1.4. Alternative Time-systens

Once this is admitted, the ideaof altermative Otme-systemg)being woven into the systemaic
unity of nature follows quite naturally. For the distribution of OlereGand OhereDvaries with
differert distributions of Oreg)and GmotionOaccading to the relativity of motion (see CN
105ff). The set of everts simultaneaus with a percipiert evert canbe broken into aninfinity of
distinct durations, depending on the perspecive offered by various states of re¢ and mation.
Yet, the percipiernt evert is truly cogredent with only one of these durations, namely the one
within which all its parts areunequivocally atreg, and whichiit is said to perceve (PNK 70-71;
CN 111; R 8). Other everts, endowed with different motions, will pick up differert durations.
Since this too is a fact of nature, Whiteheadis committed to the multiplicity of Otme-systemO

asanexpression of the creaive advance of nature, ratherthan asa subjectve affair:

This passage is not adequately expressed by ary one time-system. The whole set of
time-systems[E ] expressesthe totality of those propertiesof the creative advance
of nature which are camhle of being renderedexplicit in thought (PNK 81).

Nature, then, is woven from such pergectves erncroaching on each other. This fact canbe
expressed by saying that thereis an infinity of different permarent spaces intersecing each
other, or altermatively that thereis an infinity of time-series Qalterretive flows of timeO(R 8)
with their own relations of cogredence’ This will prove essertial for coming to termswith the
paradoxes of relativistic time. But let us see more closely how the concept of simultareity is
introduced

3.2. Framing the Simultaneity Concept
3.2.1. Two Roads to Simultaneity

At first sight, Whitehead seemsto frame the problemof simultareity on rather familiar grounds.
Getting to grips with simultareity implies sometow weaving together the OlerenowOand the
Oherenow.OBut he suggeds that therearetwo ways to do this. The common-sense way would
be to start with a notion of time-seriesalong with some metical device for evaluating periods of
time. This alread/ implies quite a number of elaborate ideas As Whiteheadwritesin a rather
condensed manner: Orhe concept of Opriod of timeOmarks the disclosure in serse-awareness of
ertitiesin nature known merely by their temporal relations to discerred ertitiesD(CN 51-52).
An example would be the repeakd coincidences between certain features of a periodical
mechanism (such asa clock or a plaretary mation) and saliert phasesof oneOswn activity. The
next step would imply comparing time periods thus defined (on a local bads) with other time
periods (at remde placeg in order to determine the simultareity of distart everts. This strategy
is the one adopted by Einstein in the famaous opening paragaphs of his 1905 article on the
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elecrodynamics of moving bodies there, using light signals, he devises a procedure for
synchronizing clocks at red or in relative mation. This procedure necesarily presupposesthe
kind of filtering of experience which takesplacewhen certain agpects of events are emphaszed
at the experse of others Just asthe bareideaof OpaceOimpliesthat certain ertitiesareknown
only as spatially related to some other discerred entity, the bare ideaof OtimeOor Oriod of
timeGOmpliesthat certain entitiesareknown only astemporally related to some other discerred
entity such asanobjectin my immedate surrounding, or the orgarnic activity of my own body.

But this convenient two-stepped procedure by which temporal conceps arefirst extracedin
order to be related to spatial conceps is not the only way to go. As a mater of fact, it is not
diffi cult to seethat it presupposesfrom the start alocal mearing of simultaneity that needs to be
spelled out. Einstein wasvery much aware of this, but he did not needto invegigate further the
philosophical significarce of the immediate experience of simultareity at a place. Whitehead
on the contrary, believes one should start there in order to exhibit the deeper unity of
experierce.

Even before time and space have beenseparated from eachother astwo OdmersionsOof the
relatechess of experience, thereis a serse in which we discernOhe characer of a placethrough
a period of timeO(CN 52). This is what Whitehead mears by an GevertO(in CN at leas), as
distinct from Einstein-Mi nkowskiOsinstantaneaus Opint-everts.O This is where simultareity
takes its roots, for in addition to the local awareress of actally discerred ertities or everts,
thereare, aswe have just seen all Ohe everts which sharethe immediacy of the immedately
preert discerred evertsO (CN 52). In other words, there is a universee exterding beyond
ourselves which is sometow immedately presrtedto the sense, eventhough not every part of

itisdistinctly perceved Thisfeaure of experience providesa proto-concept of simultaneity:

The simultareity of the whole of nature comprising the discerred everts is the
special relation of that background of nature to the percipiert evert, whichis itself
part of the whole. Such a complete whole of natureis calleda OdrationQ(PNK 68).

Swch a relation does not involve any coincidence or corregpondence betweentime periods or
time series for these arenot yet defined and differertiated at this point. It doesnot evenimply
relatons between determinate everts. What is given is merely Qill nature present for
discerrmentO(CN 52), Ohe one event which is the totality of presert natureQ(CN 53), provided
that one refrains from equating Ohe totality of present natureOwith Omture at an instant.O

This primitive experierce of the presert alread/ gives us a feeling of the Oexture of timeO
(CN 53), asopposedto its structure or metrical properties It is on this ground that simultaneity
isintroduced Several points needto be stressedin this regard

First, simultareity is introduced as a concept rather than a direct component of serse-
awareress. OThe unity of this gereral presert fact is expressed by the concept of simultaneityO
(CN 53). In other words, simultareity describes a general property of the pasage of nature,
rather than a distinct relation betweeneverts.'® This general property concerns the factthat, for
all itsvariety, the passage of natureis, so to speak of one piece

Secmd, simultareity plays the role of a limiting factor within duration. It defines Odiration®
by limiting the whole of nature to its Osmultaneaus occurenceOfor serse-awareress. Herce,
duration canbe redescribed as CGa cerain whole of nature which is limited only by the property
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of being a simultaneityO(CN 53), while simultareity appearsasthe factor that limits a duration
to a spreadof simultanecus occurences In other words, duration is Oaconcret slab of nature
limited by simultaneity which is an essertial factor disclosed in sense-awareressO(CN 53).%
We have already mertioned the appeaance of circularity involved in such statemerts, and the
rea®n why this circularity neednot bother us.

Third, the simultareity relation acs as a fundamenal connexion binding all everts within a
single duration which servesasthe badkground of percegtion. It is aninternal relation holding
between the perceiver and its duration (see above the quote from PNK 68; SMW 124), rather
than an external relation obtaining amang any determminate pair or class of evernts within that
duration. In this repect the simultareity relation can be viewed as constitutive of the
experience of duration.?

3.2.2. A Geometrical Analogy

One may be tempted to say that considering its insistence upon the totality of nature,
WhiteheadOgheary of simultareity is more concerred with the unity of spacethan the unity of
time, which is BergsonOsmajor claim. But it is importart to rememler that the theary of
simultareity preceds the distinction of time and space as separate dimersions. Its role is to
ariculate these dimersions in a way that preserves the possibility of alternative mearings for
spaceard time. Herce, the concept of simultareity reduces neither to the ideaof space Oata
timeOnor to the idea of a relation between the momerts of two time-series it is in fact
presupposed by them asthe bads of more fundamertal Opacetime-systemsOjust as durations
arepresupposed by the instants and points that limit or determine them. It is true, however, that
on this point the strategesof Bergson and Whiteheadseemto intersectat right angles Bergson
approachtes simultareity along the OwrticalO axis, that of passage in its intersive serse
(involving flows rather than overlapping GevertsO).Starting with the ideaof duration asa Oab
of nature O Whitehead seems more concerned with giving its proper placeto the OtorizontalO
axs, that of spatial extension. If one likes mathematcal aralogies the Bergsonian concept of
time would amount to a fibration of nature, whereas Whiteheaddswould be a foliation or
Ogratificaion,Oas he puts it himself. There is some truth to this picture. One of Whiteheadds
guiding threads is that the passage of nature includes extension as an essertial characer. This
agect is systematcally circumverted by Bergson, whose manoewre badcally consists in
drawing a sharp contrag between the abstract, extensive concegt of simultareity at work in
physics and the concret, lived sense of local simultareity disclosed in the single sense-
awareness of immedately co-present flows. The first concef, in hisview, is a substitute for the
very notion of space (a rather fragle substitute, considering that the relativity of simultaneity
finally deprivesthe notion of instartanecus spacefrom its remnant of objectve mearing). The
second concept he views as purely temporal. It corregponds to the sense of pasage as
Oexerding beyond nature.O

Whitehead, by contrad, stressesthe importance, within immediate serse-awareress itself, of
the correlated but opposite trend. Time does not merdy pass: it extends over space, or if one
prefers it cuts across space at various angles There lies the origin of our familiar serial concept
of measirabe time, for the passage of nature Os not measirable except asit occus in nature in
connexion with extersionO(CN 55). More precisely, its involvemert with spaceis what confers
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its uniformity on time, enalling altermative time-seriesto express the advance of nature through
the metrical relations obtainedfrom diff erert pergectives

Wherethe geametrical aralogy falls short, however, is that Whiteheaddoes not merely focus
on the foliation of spacetimein eachsingle time-system,asopposedto the fibration of spaceas
a whole: it is the OlhindleOformed by the totality of time-series which actally expresses the
measirabe propertiesof the advance of nature. The concept of simultareity is what makessuch
a bundle possible in the first placeby laying bare the spatio-temporal unity constitutive of all
durations.

Nature is a proces. As in the ca® of everything direcly exhibited in sense-awareress, there
canbe no explamation of this charecteristic of nature. All that can be done is to use language
which may specuatively demanstrate it, and also to express the relation of this factor in nature
to other factorsO(CN 54).

Accordingly, the language of simultareity and duration is a specuative demamstration of one
of the essertial characers of nature as process. It expresses the two-fold character of natureOs
OetensionO (CN 185)N connectedness and passage, extending over and exterding beyond. It
exhibits the fact that nature holds itself together while Omeing on,Othat as an open totality it
welcomes both immarence ard transcerdence, retaining within itself the passage of nature
while simultarecusly exterding beyond itself through that passage. OSpcedand OtmeOhardy
convey this two-fold movemert originating in the experience of duration. Yet, they both reault
from this more fundamertal duality within unity which is so clearly captured by Whiteheads
concep of simultareity.

3.2.3. Reservations about Einstein® Definition of Simuitaneity

It should be clear from the precedng remarks that what is remarkable in this concept is not so

much its being direcly givenin percepion (a property sharedby Bergsonian simultareity), as
the fact that it springs from a notion of duration more primitive than time and space, which

nevertheless encapsulates the extersive virtualities of nature (as opposed to BergsonOslocal

aproach of flows). The first aspect however, suffices to distinguish it sharpy from

simultareity in EinsteinOsserse, i.e. Onstartaneausness.OWhiteheaddescribes this ideaof Oall

nature at an instartO as Oacomplex logical concept of a procedure in thought by which

constructed logical ertities are produced for the sake of the simple expression in thought of

propertiesof natureQ(CN 56-7). In this regect the relativistic concept of simultaneity is not an

ideal limiting ca® of the Whiteheadan concept of simultareity: it is a different concep

altogether, distinct from it by nature. Whitehead was read/ to conceck this part of BergsonOs
analysis, but he could not possibly considerthisto be the lag word on simultaneity.

His criticism of Einsteinian simultareity, at ary rate, does not limit itself to claiming an
intuitive foundation for sciertific constructs. It also implies a disavowal of the operaionist
climate surrounding the relativistic definition of simultareity. The role of light signals
(allegedy, the fagted available oneg is a ca® in point: it is difficult to see why the very
mearng of simultareity should be mace to depend on them (PNK 53). As Whitehead wittily
remarks:

There are blind peagple and dark cloudy nights, and neither blind people nor peagple
in the dark are deficiert in a sense of simultareity. They know quite well what it
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mears to bark their shins atthe same instart (PNK 53).
Thus, there seems no justificaion for singling out light-rays (insteadof, say, sound waves for
the definition of simultaneity. Two criticisms are in fact involvedin this remarkand othersof a
similarkind.

First, thereis the feeling that Einstein is oscillatng betweentwo somewhat unrelated concepts
of simultareity: a natural, intuitive one, and a physical one based on an operaional procedure.
The physical concept is of course dependert on the intuitive one, for the definition using light
signals presupposes the mearing of simultareity at a point: Oultimaely all physical
measiremert depernds upon coincidence in time and placeO(PNK 51). This point is also
acknowledged by Bergson.

Secand, the invariart velocity of light signals appearsrather contingert asit stands: it should
itself be derived from more fundamental structural propertiesof the spatio-temporal framework
of relations in nature. On this account, Whiteheadwas proved right by later axiomatizatons of
relativity physics It is now common knowledge that the importart fact is not the particular
behavior of light rays but the existence of a structural constart of spacetime whaose dimersion
is that of afinite velocity. This fact, in turn, accaunts for the local division of spacetime into
distinct regons according to the possibilities of causal connexions between distart everts
(Ocaical orderQ.

WhiteheadOspoint, however, is a philosophical one. He has nothing against the operatonal
criteria devised for clock synchronization, he simply refuses to derive the mearnng of
simultareity itself from the proceduresinvolvedin the measirement of space and time. And as
far asthe relativity of simultaneity is concerred his point is rather simple: ascribing a particular
meanng of simultareity to each temporal persecives according to the procedure
recanmerded by Einstein may well imply a OdslocationO of simultareity relatons holding
between distart everts, but it in no way affects the concegg of simultareity itself, for any
idertificaion of simultaneocus everts ultimatly relies on it in so far as thee evens are
considered as parts of the same duration. In short, there may be different ways of asessing
simultareity relations betweeneverts, but there is only one roadto simultareity after all.

3.3. Whitehead® Later Views on Simultaneity: A Brief Outline

The later evolution of the concept of simultareity in Whitehead)swritings involvesa shift from
the mode of presertational immedacyto that of cawsal efficacy. In PR, every Oatual occasonO
(the analogue of the ealier concept of event) is a member of a causal and extended nexus of
actual occasons which influence each other in some way. Same actual occasons, however,
happenin cawsal independence of eachother: those are called OcatemporariesOand the spatio-
temporal regon they define provides the baclkground for simultareity relations ascribed to
durations or Omison[s] of becaningO(PR 192).%! In the Newtonian cas, this regon reducesto
a unigue set of simultaneous actual occasons, since there is no higheg limit for causal
tramsmission. The situation described by Whitehead is closer to the Einstein-Minkowski world
with its Oight coneOgeametry defining regons of connectible and non-connecible everts
acress spacetime. Thus the characerization of simultaneity in PR develops into a cawsal theary
of time, although anincomplete one, as some commentators have remarked.?? The main issue,
in this context, is to show how exactly apparert presnted durations hinge on the system of
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spacetime relations described in the mode of causal efficacy. But the shift from OsmultaneityO
to OcatemporaneityOcanhardy be underegimated It amaunts to a genuine paradgm shift in
WhiteheadDghilosophy of time.

4. Conclusion: Philosophical Twins

The fecundity of Whiteheadsspatio-temporal view of simultareity is perhaps bes exemgified
in the way it allows him to deal with the relativistic puzzles associated with the Einsteinian
redefinition of temporal concepts. LangevinOsOwins paradxOis perhaps the most famaus of
all. It acs as a teg for any philosophy which advocakes a natural, objecive meanng of
simultareity while acknowledging the philosophical significarce of relativity theay. Contrary
to Bergson, Whitehead not only passes the ted, but manages to provide a very simple ard
illuminating reformulation of this temporal paradx. It can be found in the proceedngs of a
symposium ertitled OThe Problem of Simultareity: Is There a Paradx in the Principle of
Relativity in Regard to the Relation of Time Measured to Time Lived?O(Whitehead1923). The
solution (which by the way does not leawe the domain of the special theary of relativity)
consists in observing that the traveling twin, the one who evertually comesback younger than
his brother, although he may be consideredOatresOthroughout his journey in space,definitely
undergoessome change ashe turns around at mid-point in order to headback towards the Earth.
The importart fact is that in the proces which the traveling twin undergoesthereis a change in
his relations of res and motion, and a subsequent modification of his serse of simultaneity.”®
This change, as Whiteheadexplains, is regponsible for the obliteraton of a whole portion of the
Earth-twinOsaccounted duration in terms of the travelerOgproper time,

A comparison with BergsonOsown handling of the problemin Duration and Smultaneity is
instructive in mary respect. The accaunts disagreesignificartly on two points.

(1) First, whereasBergsonOsaralysis focuses on an alleged symmety betweenthe points of
view of eachtwin, leadng him to the erroneaus conclusion that the overal time dilatation effect
is reciprocal, Whiteheadegahllishesthe existence of a deepasymmetry which the inequality in
the total elapsed proper timestends to conceal. Thereis agapin the view one of the twins takes
on his brotherOoveral duration. Adopting the travelerOgersective, Whitehead draws our
attention to this discontinuity in the experience of durations and simultareities Coexisternce in
spacetimeis no simple matter.

(2) Second, whereas Bergson insists on the necesity of retrieving the common temporal
intuition of alocal simultaneity of flows behind the artificial definition of smultareity Oice
of distart everts (asif it were possible to someftow plot the twinsOrespecive histories against
eachother at every momen, regardless of the spatial separaton), Whitehead emphaszesthe
importance of locating the discontinuity in the actual separation of spacetime frames that
camot be consideredas mereconventions but count asgenuine facts of nature. The dislocation
of simultareity may be anartifact of our measiring and accainting procedures but simultaneity
itselfN thatis, distant simultareityN is asobjective asspatial extersion itself. Soisits alteration
from placeto place giving rise to alternative time-systems

Although he does not elaborate on this point, the twins paradx illustrates the kind of
confusion that arises from our continuous reliance on the ideasof absolute spaceand time. In
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particular, the source of our discomfort with the differertial agng of the twins may be traced
back to the absolute mearing we attachto the traveler®Omi-pointOat which the shift occurs.
Where indeed doesthis U-turn take place?What spatial background are we taking for granted
when we try to develop (as Bergson did) an intuition of our twinsOOcatemporaneousOspace
time trajectories? Similar quegions would apply to the temporal agect of the paradx. A little
reflection on this particular cae (and othersrelated to the dislocaion of simultareity, such as
the famaus train thought-experiment devised by Einstein) may help shedding light on
WhiteheadOsather elliptical observation that

in different circumstances of mation, space and time meandifferert things, the

moments of one timesystem are differert from the momerts of another time-

system, the pemmarent points of one time-system are different from those of

another time-system, so that the permarent space of one time-system is distinct
from the permarent space of another time-system (R 8).

And more explicitly still:
The paradoxes of relativity arise from the fact that we have not noticedthat when
we change our time-system we change the mearing of time,the meaning of space
and the mearing of points of space (conceived aspemarert) (R 56).
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Notes

! Bergson 1999, 43 and 47. Bergson( tribute to Whitehead is an indirect response to CN 54 (see
below).

2 G&del 1990, 262. G&del (& worries have been revived in recent years by Hilary Putnam and others
in defense of the GeternalistOview of space-time as an immutable four-dimensional reality. The
argument goes somewhat like this: according to the relativity of simultaneity, for any future
event E relative to observer A and space-like separated from her there will be a second observer
B coincident with A (though in motion relative to A) such that E is present (hence real) for B.
More troubling still: events causally connectible with A (lying in the future light-cone or
Gabsolute futureOof A) will be present (hence real) for some observer B who is present (hence
real) for some observer C coincident with A (though in motion with respect to A). Thus, events
in my absolute future must be considered real in the same sense as present events.

% For a more systematic overview of the issue becoming in relation to modern physics, see Savitt
2001.

* Bergson 1999, 44. This idea that the time dimension is not on an equal footing with the three
spatial ones is not controversial and is assumed by most presentations of relativity theory. It is
essential for understanding the difference between the Einstein-Minkowski four-dimensional
framework and the ordinary four-dimensional representations of classical mechanics
(d@lembert and Lagrange already referred to time as a Gourth dimensionQ). The introduction
of a limiting velocity for the propagation of causal influences as a structural feature of space-
time induces a particular orientation and polarity on an otherwise homogeneous topological
manifold (this is of course best expressed in the CGronical orderO defining the metric of
relativistic Gpace-time,Owhich the usual Minkowski diagrams nicely capture).

®> Whitehead coins the expression (pan-physicsOfor what he believes is (hot even metaphysics.O

® See Herstein 2005, 132.

" Whitehead insists that Gimultaneity must not be conceived as an irrelevant mental concept
imposed upon natureO(CN 53).

8 Einstein himself originally frames the problem as one of defining a common time for distant
observers. Whitehead points to the underlying NewtonianOassumption of the availability of an
inertial frame.

° See Northrop 1951, 193ff.

19 Bergson 1999, 32 ff.

1 Things are of course more complex because Bergson( original characterization of space as an
ideal scheme receives qualifications in each of his subsequent books. Besides the ideal
geometrical space (GespaceQ) of the Essay (1889), which inherits from the Kantian critique its
formal or transcendental character, Matter and Memory (1896) makes room for a concrete,
intuitive meaning of extension, as well as for a pragmatic space ((ftendueQ) related to the vital
needs of the organism. In Creative Evolution (1907), Bergson grants a genuine metaphysical
status to space and matter as the QnversionO of duration, bringing another twist to the
discussion. The treatment of simultaneity in Duration and Simultaneity (1922) can therefore be
viewed as the climax of an ongoing reflection on the meaning of spatial concepts in the context
of a philosophy of duration.

12 Bergson 1999, 35.

13 Bergson 1999, 32.

14 Bergson 1999, 38.

> @ T]he time-system actually observed is that one for which (roughly speaking) our body is at
restO(R 8). Alan White emphasizes the connection between cogredience and this idea of inertial
rest frame as a key to the understanding of Whitehead® discussion of relativity theory (White
1983). Inertial frames really exist in nature as kinetic perspectives, they pre-exist actual
measurements and account for the homogeneity of spatio-temporal relations (CN 193; see PNK
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31-32). Simultaneity requires a spatial spread of eventsin a given inertial frame as defined by a
given duration. It arises from the experience of a real togetherness of events, but it is spatial
extensiveness (the spatial relation of co-presence) that serves as the basis for simultaneity
relations, and it always does so within a given inertial frame. This was already implicit in the
quote from PNK given earlier in Section 1.a, with its reference to Qhe whole space of a
consentient set in the Newtonian group.O Whitehead® disagreement with Einstein over the
status of special relativity within a generalized theory of relativity revolves around the issue of
inertial frames: Einstein® general relativity theory, prohibiting as it does the use of global
simultaneity frames, cannot be reconciled with the given facts of experience as to simultaneity
and spatial arrangement (SMW 122). As for Bergson, as one may have suspected, he is inclined
to consider systems of reference as mere artificial constructs. In his view, they fulfill a
coordinating function in the computation of spatio-temporal measurements but cannot count as
real in the same sense as durations. On this account, he is surprisingly closer to Einstein than
Whitehead.

16 George Herbert Mead was very keen on this idea. See his 1927 essay entitled Orhe Objective
Reality of Perspective,Orepublished as a supplement to Mead 1991; cf. Mead 1938, 114ff,
215ff. Mead® commentaries on Whitehead® philosophy of space-time provide subtle, if
somewhat idiosyncratic, insights regarding simultaneity (see GFragments on WhiteheadO and
C(Fragments on RelativityOin Mead 1938, especially 573ff).

" Explaining in detail how Whitehead manages to derive the uniform Euclidean structure of
spatial relations from the multiply intersecting time-series and their respective durations, is
beyond the scope of this essay. Central to Whitehead® deduction is the idea that Orhe extended
space of one time-system is merely the expression of properties of other time-systemsO(R 54).
See Mead 1938, 530ff.

18 When it comes to defining arelation on the basis of the concept of simultaneity, Whitehead does
not say that events or entities themselves stand in simultaneity relations. He says that they can
be Gsimultaneous with [a] durationO(CN 53), namely the whole of nature of which they are
parts.

¥ The word GlabO indicates that durations of unlimited spatial extent have finite temporal
thickness (PNK 111; CN 53, 56, 106-107). Only through the method of extensive abstraction do
the ideal instantaneous spaces of physical theory find their proper place within the scheme of
durations.
The constitutive character of simultaneity with respect to duration is acknowledged in SMW, in
the context of a new theory of the epochal character of time: Orhus an event in realising itself
displays a pattern, and this pattern requires a definite duration determined by a definite meaning
of simultaneity (SMW 124). This strongly suggests that without simultaneity durations would
indeed be indefinite, and thus ineffective, as far as the realization of patternsin given events are
concerned.

See Palter 1960, 140-46. This new context for the understanding of co-presence was in fact

already apparent in chapter two of The Principle of Relativity. Whereas CN defined co-presence

as a dyadic relation holding between two events in one instantaneous space or GmomentQCN

177), it is defined in R as a relation between a given event and the whole four-dimensional

region separating its causal past and its causal future (R 30). See Capek 1957.

2 See Hammerschmidt 1947, 65-67. On difficulties related to the presentational immediacy of
contemporary occasions (the fact, for example, that what is presented to us as now is already
past), see FerrZ 1986, 110 ff. On the non-transitivity of Qunisons of becoming,O see Hurley
1986, 107-108, and the comments by Miller 1986, 115-17. These difficulties are easily dealt
with if one adopts a local interpretation of temporal facts. For that reason, Niels Viggo Hansen
considers that the issue of simultaneity is not fully expressed before PR. Only then does
Whitehead give a genuinely causal and local account of time, thus making room for relations of
co-presence freed from the ideal of global simultaneous presence (Hansen, 2004).

% A simple diagram suffices to show that there is a sudden shift in simultaneity relations occurring
at the point where the traveling twin instantaneously accelerates by virtue of a mere change in
direction. | have discussed elsewhere the details of this elegant solution (During 2006).
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