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Whiıtehead and the Laws of Nature

sabelle Stengers, Brüssel

The question of the aws of hySIcs, and [NOIC generally of the aws of nature Was
ONC of Whiıtehead’s major We Can ven SdYy that it predates hIs explıcıt
phılosophical interest. Indeed it IS well-known that Whiıtehead Wäds the author of
alternatıve conceptualization and formulatıon of eneral relatıvıty1 woul be
based NOT ONEe contortediy curved space-time but multiple space-time 5y S-
tems the tıme., Whıiıtehead’s interests WETC, ıf NnOoTt phılosophıcal, at least already
conceptual. He noTt satısfıed wıth Eıinsteim’s relatıvıty, 11e recognIzıng ts
importance. bıt dSs E starting Iirom the Iınk between the velocıty ST 12 and the
roblem of sımultaneıty, Einstem had approached important NCW definıtion of
the aws of nature from that IS contingent, direction. As ıf Eıinsterm had
penetrated complex ul  ıng usıng WwWwINndow and not the maın and had
thus mapped the ul  ıng dSs f organızed around the WIndOow, maybe the aundry
WINdOW, dS 8 ıt Wäas fs We INaYy recall here that ıt 1S the ole problem
of archeologısts dealıng wıth the mute remaıns of human actıvıtles: Wäas thıs SdC-
rıfıcıal place butcher’s shop

We also know that Whıiıtehead’s eOrYy W dsS mathematıcally much INOTEC COIMNM-

plex than Einstein’s, leavıng empirical, observatıonal decısıon lot of what IS
already ecıded Dy Einsteim’s equatıions. However ıt IS Einsterm’s EOrY IC 111
NO has been used d$S standard. wıth ONeE dominatıng question: IS Whiıtehead’s
formulation ruly alternatıve. equıvalent formulation of Einstein’s theory?

The remarkable pomt here IS that thıs 1S probably not the MOStT interesting
question be as It IS obvıous that [WO alternatıve mathematıcal formulatıons
of physıca EOTrY, CVeCN when they entaıl exactly the ’‘same observatıonal SC-

YJUCNCES, INAaYy noTt be ruly equıvalent, ECVCN om the physıcısts pomt of VIEW. The
esthetica]l values and appetite thev promote IA y indeed be quıte dıfferent

For instance the Heisenberg and Schrödinger formulatıons of quantum —
chanıcs have been demonstrated operationally equıvalent. Nevertheless, the CS-
thetical connection of the Schrödinger equatıon wıth classıcal dynamıcs produces

neutral effect It eaı physıcısts the temptatıon of envisagıng hıs quantum
equation ds uftonomous and self-sufficient, Just d classıcal ynamıcs evolutıon
equation. And thıs IMaYy leave the physıcıst wondering how and why thıs self suffi-
clent Schrödinger function May el] OM o be reduced, OT COTNEC collapse ASs ıt
Must In order produce well-defined probabiılıties assocı1ated wıth observatıon. In
other words, what 1S usually called the measurement problem in quantum I[NC-
chanics IS specıfically related the appetite raised Dy the Schrödinger equatıion,
actıng here Aas ure for eelings, problems ambitions. If thıs ure AT ea|
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scientific innovatıon. the equıvalence between the formulatıons 11l be bro-
ken, dSs ONeEe and only ONC Was the path leadıng outsıde of theır COMMON, explicıt

Furthermore, kNOW that physıcısts dIC 110 facıng the 1ITNTICcU problem of
creating consIıstent theoretical frame including quantum phySIcs and general
relatıvıty, the contemporary formulatıons SO-Calle« aws of nature
In thıs context, the strict equıvalency roblem IS sti] ess important. In order for
Whıiıtehead’s proposıtıon become relevant for physıcısts, MuStTt happen,

encounter between physicısts entertaınıng NC  S problems, dıfficulties, appetites
and emands and Whitehead’s formulatıion of eneral relatıvıty. But for thıs
Counter be possible, Whiıtehead’s proposıtion should be formulated In lan-

present-day physıcısts WOU not only understand but apprecılate In erms of
the vıtal contrasts it Thıs coul have been possıble if sclentific practices
WEIC bıt dıfferent Indeed, coul CONCeEeIVe physıcısts and mathematıcıans
feeling dSs ONe of theır MOStT holy duties fo enhance thıs probabiılıty, that IS kKeep
translatıng and discussing alternatıve interesting versions of important aws ere
1S such lot of waste and redundancy In clence oday that providıng On-gomng
appetitıve maılntenance work for proposıtions lıke that of Whiıtehead IC have
NOL succeeded In interesting ts contemporarıes should NnOoL look lıke intolerable
milisuse of preC10us TESOUTCES Such 1S not the sıtuation, however. Competition and
the Vae Victis MoOtto K domimatıng 2 Oth century clence.

Thıs ea the second aspect of Whitehead’s hought want dea|
wıth before addressing the central theme of alk ] have Just concluded that
cCannot discuss Whiıtehead’s contrıibution the problem of the aws of Nnature
wıthout takıng nto AaCCOUuUnT the sad fact that MuUSt leave chance the v PDOS-
sıbılıty of learnıng about the VC meanıng and value of Whıitehead’s work In rela-
tivıty physıcs. Just Whiıtehead ımself dıd when he resolutely turned h1loso-
phy of nature. It IS not question of denyıng that NySICS embodies values
of rationalıty. It IS question of emphasızıng that the WdYy NYySICS embodies these
values cannot be separated irom other values, correspondıng what ıtenNnea
named „professionalısm“.

It 1S nNnoTt exaggeration that professionalısm Wdas V hıgh In the 1ıst
of Whıiıtehead’s problems. It IS at the VC center of SCIeNCE and the 'odern
or Iınking hıs intense interest fTor educatıon wıth hıs rather strong Mm1Ssg1vings
about the future of estern cıvılızation. OO (p 196-197):

„„Another greal fact confronting the modern world 1S the d1ScCOovery of the method of traın-
ing professionals, who specıalıze in partıcular reg10ns ofhought and thereby progressively
add the s { ]] of knowledge wıthın theır respective Iımıtatıons of subject... I’he sıtuatlon
has ıs anger. produces mınds In RIOOVC. kach profession makes5 but ıf IS

In ıts O W!] Now be mentally in DIO0OVC 1S lıve In contemplatıng

Zıtatıon nach den Rıc  inıen von Process tudıes
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gıven sefi of abstractions. The BITOOVC VI  S strayıng ACTOSS COUNITY, and the aDstraction
abstracts Iirom somethıing 1C| 110 further attention 1S paıd Thus in the modern world
the celıbacy of the medieval leamed class has een replace Dy celıbacy of the intellect
1C 1S dıvorced TOmM the contemplatıon of the complete acts (T COUTSC,
NC 1S merely mathematıcıan. ()TI merely awyer People Aave l1ves outsıde eIr profes-
S10NS theır busıinesses. But the po1n 1S the restraınt of Ser10us thought wıthın STOOVC.
Ihe remaınder of ıfe 1S reated superficıially, ıth the imperfect categorıes of thought de-
rıved Irom ONEC profession. “ |And Whıtehead concludes| „The dangers arısıng TOmM hıs
aspect of professionalısm AdIiC D] partıcularly in (QUT democratıc socleties. The dırective
force of [CAason 1S weakened. The eadıng intellects lack balance They SCC hıs sel of CIr-
Cumstances, OT hat sel. but noTl both SeTis together. IThe ask of coordıinatıon 1S left Ose
who ack eıther the force the character {O succeed in SOINEC definıte career ““

bra { StOp here In order remark that thıs ast ars Judgement lack eıther the
force OT the character ucceed In definıte CaIiceTr IS indeed ONe IC eeps
hovering Over the head of anybody lıke myself, darıng COomMmMent about other
people businesses. Darıng, for instance. ask for SUTITIC coordıinatıon between the
v dıfferent sel of CciIrcumstances dıfferent scıientific telds privilege, each elimn-
ing ts ()W) set ASs the OMNC 16 allows for Ser10us hought, dısqualifyıng ne1igh-
boring others d not really scientific, aCKWAar| d Just waılting be CON-

quered Dy the advance of true clence. On the other hand, Cal recognIize that
Whıiıtehead’s characterızation of professionalısm beautifully corresponds Tho-
INas Kuhn’s description of „.normal clence*“. Indeed Kuhn’s paradızm Call be de-
cerıbed AS the vC STOOVC 1C efines sclientific 16 wıth Its specıfic WaY
understand and abstract. its specıfic values and esthetical Judgements, its specıfic
pragmatıc genNI1Us, recognızıng and selecting the sıtuations IC Can be ea
wıthın the frame of the paradızm. And mnally wıth Its strıct distinetion between
those 9000 problems, IC Kuhn calls „PUZZIES the solutions of IC diIc

progressively the SU of discıplinary knowledge, and the SO-Calle.
problems, IC woul lead the mınd ACTOSS COUNIrY and ArIe thus better
eal AdWaY in the MOST superficıal WaY

The pomt here 1S that the question SO-Calle. aws of nature IS 110 part
of professional actıvıty, that of physıcısts, and [NOTEC precıisely of physıcısts be-
longing certaın parts of NYySICS. Indeed it IS NOL ql] fields belonging NYySICS
that INaYy claım have word in the mMatter. Cra know t personally V ell indeed
SINCEe worked wıth Ilya Prigogine. Prigogine INay el] be obe!l Prize, the fact
that he Was traıned In thermodynamıcs and statistical mechanıiıcs 1S enough for hıis
eneral relatıvity and hıgh CHCISY NYySICS colleagues darkly frown uUDON his
ambition intervene wıthın the question of the aws of nature Thıs question 1S al
the LOp of the hierarchy, wıth VE imıted aQeGEeES>S Neıther thermodynamıcs NOT
statistical mechanics should lead that LOp

As example of the hierarchical between the g00d, professional
questions about the aws of nature and the others IC INaYy be dealt AWAdY, ıll
recall the WdY the famous physıcıst Stephen Hawkıng closed hıs famous FIE,
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History of Time He produce the following when what he ope' W ds
the NCar future the physıcısts woul have diıscovered the complete eOrYy of the

that 15 the mathematiıcal equations exhıbıting what the IS the
Matter 111 NOTL be OVeT Philosophers theologıans SCIENTISTS and also ordınary
people should then al] take part general discussıion about WHY the Unıverse
IS how IT IS Now hIs kınd of Jomnmg together INaYy el] SCCIN but hıs
generosıty rather superficlial Indeed the discussıon ıll hardly be free OPCN
ONE The why be discussed 111 be strictly separated irom the of how
define the The hOow ıll be OVvVer chapter closed DY physıcısts
needing the physicIists only

The separatıon between the why and the how ancıent Il W dsSs al-
ready promoted Dy Galıleo but the [CASON al that iime Wds indeed NOL at
all In the Ir Day discussıon hıs DIscorsıi Galıleo explaıns that should
nof l1o0k for the [CasSson of the acceleratıon but concentrate the properties of
accelerated otıon that 15 the of how DOody accelerates Indeed
Galıleo argucs those properties Can be demonstrated whıle the of the
1CasOlnN N and ıll probably IeCINalIn the subject for unendıing and Vaın phılosophi-
cal Controversies 10 CAXAUdININE the INanYy fıctıons produce: Dy phılosophers WOU
be pomtless and profitless.

really wonder f Stephen Hawkıng iımself ruly beliıeves that the eneral
discussion he CHNVISAaLCS woul poss1ıbly COTMMNMNE conclusıon he doesn’
but doesn CATe the physıcısts 111 have achlieved theır Job Thıs 111 be the
seventh day, the rest Liime the Liime for physıcısts Inally relax And when they
relax they dIc ready spea wıth anybody wıth phılosophers ell dS wıth OI-

dınary people Thıs v NICE but should DaY ention Indeed irom the
physıcıst standpoint 1{ fırst of all that outsıde sclentific experımental dem-
Onstratıon the realm of fiıctiıon and ODINION Be they phiılosophıi-
cal whatever Il does not make lot of dıfference

The 15 NOT be ‚„for OTr „agamnst hySICS the resisting ICS [N1S-

placed authority the strange WaY physıicıists present theır achıevements NOL dSs
events markıng the adventure of theır demandıng questions searchıng for satısfac-
tiıon but the PTOSTESSIVC 1SCOVerYy of nature V aws the aws for IC they
woul be the spokespersons the spokespersons only

Kesisting the authorıty of physıcs rather eneral trend IM hiloso-
phers Ihıs NnoTt astonıshıng ONeEe of the WAdYS the scJlentific enterprıse aılth-
ully ollows Galıleo example havıng each of IS effective OT rhetorical SUC-
COSSCS repeatıng the SaiIllc tune NOW that the how and the WAy UFre rightfully SCDUA-
rated the philosophers UFre asked leave the ground Al least ıll the how  66 GUECS-
[1ONS UFre answered As ı1tenea| „Science repudıates phılosophy““ (SMW
16) Thus phiılosophers have the choıce Ihey INaYy bow down and become the SCI-

of scıentific ratıonalıty Or they INay and define dS theır OW the prob-
ems CICTIGceEe woul should for nNnstance the value 0)8 INCaNINS prob-
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lems And at ast they INaYy and resIist. Very often. DYy the WAaY, the second Cate-
ST Y 111 discover that they also have fo resist. Ihıs IS the CAadsec [10 when have
socı1a]l DIOologı1sts OT blologıcal sOoC10log1sts ellıng uSs that the sclentific, rational.
objective explanatıon fOor human values IS the ONEC that reduces them SC-

YUUECNCE of natura|l selection, OT INOTEC precısely natural sexua| selection.
How resist misplaced authority? erte 1S Whıiıtehead’s frue orıgimnalıty.

Since mmanue]l Kant, the usua|l WaY for phılosophers IS ecriticısm. ere AdiIec INan y
erıtical methods but they have ONC COINMMON feature. They do nOoTt act d lures fOor
11C  S eelings, 11C  S values, NCW emands Ihey and DutL Iımıtations and since
they usually do NOL succeed in havıng these Iımıtations respected, they roduce the
image of the human mınd dASs transgressıve ONGC, always attracted Dy SIN, always
empted Dy the Illusory satısfactıons of gomg beyond the safe Iımıts of [CAasSsOon So
they SO O guardıng the frontiers, askıng agaın and agaln that sclentists respect
those frontiers.

ltehea| however, mathematıcıan and for hım, dSs mathematiıcıan,.
eriticısm Was NOT WdYy resist. Indeed crıtical resistance IS always produce in
the Name of somethıing nger, [INOTC powerful, the SOUTCE of 1Xe: sel of Iımı-
atıons be respected such. mathematiıcıan knows of 918 such 1Xe!l set of
Iımiıtation. FE yOU meet imposs!I1bilıty, for instance the solutıion of equations -
aılıng takıng the rOot of negatıve number.,. yOUu INaYy well create complex [1U111-
bers. The pomnt IS that YOU have then precisely follow, characterize and Uuly
cept the INanYy CONSCYUCHNCCS of what YOU have created. Mathematics dIeC creatıve
adventure the ure f which IS the omıng together of the hıghest reedom CTE-
ate [1CW In of eing and the strictest oblıgatıon make explicıt VE  ıng
the exIistence of the LICW eing requıres, demands, produces OT Duts nto question.

For Whıiıtehead, resist Create: that 1S also roduce lures for [1ICW
adventure. Already In Concept of Nature, Whıiıtehead relates resisting agaınst the
bıfurcation of nature perceive it nto subjective and objective ingredients
wıth the MOST NOn critical requırement. Indeed, he states, the CONCEPL of nature
be created requıires that WE NOT pIiCK and choose“ (CN, 29) nature 1S „„what WE
Ure O, IN perception” (CN, 28) ark well, noTt what perceıve and Cal

identify. but the whole indefinıte complexıty of what Adie of, vVen f WC
have words NaImne ıt When mathematıcıan states „„what  e it „.all
what“‘‘, both challenge and pledge

Then, In ScIience and the Modern or the pomnt IS Justify OUr al In
1Cason dSs

„„‚the hat the ultımate natures of thıngs lıe together In harmony whiıch excludes INETIEC
arbıtrarıness 1S the al hat the ase of thıngs WC nOol fınd INCIEC arbıtrary MYS-
tery. Ihe faıth In the order of nature whıch has made possıble the growth of modern SCI-
CNCE 1S partıcular example of deeper faıth I hıs faıthWhitehead and the Laws of Nature  197  lems. And at last they may try and resist. Very often, by the way, the second cate-  gory will discover that they also have to resist. This is the case now when we have  social biologists or biological sociologists telling us that the scientific, rational,  objective explanation for human values is the one that reduces them to a conse-  quence of natural selection, or more precisely natural sexual selection.  How to resist misplaced authority? Here is Whitehead’s true originality.  Since Immanuel Kant, the usual way for philosophers is criticism. There are many  critical methods but they have one common feature. They do not act as lures for  new feelings, new values, new demands. They try and put limitations and since  they usually do not succeed in having these limitations respected, they produce the  image of the human mind as a transgressive one, always attracted by sin, always  tempted by the illusory satisfactions of going beyond the safe limits of reason. So  they go on, guarding the frontiers, asking again and again that scientists respect  those frontiers.  Whitehead, however, was a mathematician and for him, as a mathematician,  criticism was not a way to resist. Indeed critical resistance is always produced in  the name of something stronger, more powerfuül, the source of a fixed set of limi-  tations to be respected as such. A mathematician knows of no such fixed set of  limitation. If you meet an impossibility, for instance the solution of equations en-  tailing taking the root of a negative number, you may well create complex num-  bers. The point is that you have then to precisely follow, characterize and fully ac-  cept the many consequences of what you have created. Mathematics are a creative  adventure the lure of which is the joining together of the highest freedom - to cre-  ate new kinds of being - and the strictest obligation - to make explicit everything  the existence of the new being requires, demands, produces or puts into question.  For Whitehead, to resist was to create, that is also to produce lures for a new  adventure. Already in Concept of Nature, Whitehead relates resisting against the  bifurcation of nature as we perceive it into subjective and objective ingredients  with the most non critical requirement. Indeed, he states, the concept of nature to  be created requires that „we may not pick and choose‘“ (CN, 29) nature is „what we  are aware of in perception‘“ (CN, 28). Mark well, not what we perceive and can  identify, but the whole indefinite complexity of what we are aware of, even if we  have no words to name it. When a mathematician states „what‘““, it means „‚all  what“‘, both a challenge and a pledge.  Then, in Science and the Modern World, the point is to justify our faith in  reason as  „the trust that the ultimate natures of things lie together in a harmony which excludes mere  arbitrariness. It is the faith that at the base of things we shall not find mere arbitrary mys-  tery. The faith in the order of nature which has made possible the growth of modemrn sci-  ence is a particular example of a deeper faith. This faith ... springs from direct inspection  ofthe nature of things as disclosed in our own immediate present experience‘“ (SMW, 18).springs from dırect inspection
of the nature of thıngs dısclosed In OUT immediate present experience“ (SMW, 18).
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In Process and Reality, the r  nt sti] INOTC ambiıtious and 110

openly identifies wıth speculatıve phılosophy, „the endeavor ame coher-
ent logıcal Ssystem of eneral iıdeas terms of 1C: CVCLY element of
OUTr CADCTIIENCEC Cal be interpreted“ (PR

The three challenges correspond three dıistinct epochs Whıiıtehead lıfe
d phılosopher but they obvıousiy share COINIMMON rısk hat N be resisted 15
the temptatiıon Judge CADECIICNCEC that IS eıther SO  z Out those CADCIIENCCS
1C| coul be legıtımate AdSs relable ground startıng from 1C| CTITIOUS hought
IMay egın OT purı the ole 1e] order INOTE general truth
16 each purıfie CADCIIENCEC woul then illustrate Resısting the WaY OUr INanYy
speclalıze languages be they scjlentific 0)8 phılosophıcal roduce hıerarchlies and
privileges does not INecan resisting specılalızatıon dSs such attemptng SOITIC kınd of

COMINS back towards form of true general CADCIIENCEC 1C OUr speclalızed
languages woul artıfıclally dıstort When mathematıcıans speal about eneral
ideas they always speak about the hıgher evels of artıfıclalıty, about the MOST
speclalıze and sophısticated theır 1e1 has been able produce

If understand the achıevement of modern passıonalte and
1ve for crıtical dıvisıon between what It efines dSs cheer ODINION and
objective authorıty, ın WC Can inversely descrıbe Whiıtehead travel towards
the fulll rısk of speculatıve phılosophy the PFOSTCSSIVC discovery of al] what it
entaıls SdaVc together what dıivıde order characterıze

Starting irom Concept of Nature, 111 110 and characterıze SOTIIC aSpecCts of
thıs travel ı relatıon wıth modern
In Concept of Nature esides hIis interest the Da iiıme 0)01°% sclentific
object dıd attract Whıtehead Thıs object 15 the electron { Wäas Just
recognized at the iime dSs discrete realıty ıth [114aSss$s and charge but realıty
ırreducıbly asSsOc1ated wıth 1e] We Can better understand thıs es f 1C-
ate f wıth OMNC problems produce: Dy the analysıs of ‚„„what Alc of

perception that the problem IHNHSTICSSION of objects NTIO events
Whıiıtehead named ‚events the MOSTL fact AIc AWAalrec of kvents COIM-

wıth the PAaAsSsSargc of nNature and thıs concretely that „You CannotTt
[CCORNIZC even because when It 15 SONC Il ‚..  gon (CN 169) If do nOT
want Nature bıfurcate Cannot however make r  n purely psycho-
logıcal CONSIruCcCLIO: woul add the DASSALC of nature hat Jarn m of
when era sı 5Sdy, .„here Il I5 MUST belong the concept of nature More precıisely,
what mMust belong nature NnOLT object dAs | woul define It In order Justify
1 What mMust belong nNature dIC objects dSs they are requıirei Dy the

vVC) fact that there IN 1  n Whiıtehead Calls objects what AIlc of
perceptual .  n that IS somethıng 16 does nNnoTt chare the Passage of
nature
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Obyjects dfIfe of INanYy SOITS Many of them do not recognIze. For instance
know that MOST Odors CSCaDC US, and know ıf because know how ell

dog INAaY recognIıze what do NnOoTt In other words, what Whiıtehead calls objects
before OUr OTFr£gans: objects dIe NnOoTt explaıned Dy OQOUr OT Sans OT OUTr IN-

tellectual constructions. they dIe what both Organs and intellect require f refuse
nature bıfurcate.

hat diIc of in perception requıres that eventTts and objects Cannot be
identified but that they Cannot be separated eıther. We dIiIC NeVer of ab-
STraei object, In experience of DUTC recognıtion. AAn even IS what S: because
the objJect 1S what ıf 15 It IS equaliy irue Sa Y that objects Adfec what they diIe be-

events AL what they dIec Nature 1S such that there Can be events and
objects wıthout the ingression of objects nto events (GN; 144)
Now the electron and the 1el SCCINMN exemplı quıte precisely what could be
mean DY „Ingression““. And Whıtehead indeed SCS the erm ingression in order
charaecter172 the ıIrreducıble assocılatıon between 1e and electrons. „The electron
1S NnOT merely where Its charge IS The charge IS the quantıtatiıve character of certaın
events due the Ingression of the electron nto nature The electron IS the whole
1e of force. Namely the electron 1S the systematıc WdY In IC al events dIe
modiflıe the eXpression of Its ingression.“ (CN, 59)
It 1S probably true that the dual existence of objects and events W d propose DYy
Whıiıtehead under the dırect inspiration of the teld/particles PhySICS of hıs time.
And it IS worth recallıng that thıs inspiration ıll nNnoOoTt SUrviıive d such In CIENCE
and the Modern OF In Conceplt of Nature, Whıiıtehead dıd attempt Jom {[O0-
gether theoretical objects stemmıng from experımental DhySICs and whaft IS
quıred DY OUr perceptual AaWarenessS hat W ds$S quietly left Out IS what ıll become
Whiıtehead’s central problem In SCIENCE and the Modern World. the characteriza-
tıon Iving organısm.

However.,. ven al thıs t 1S worth emphasıziıng that the genera|l phılo-
sophıca meanıng öf ingression CannoTf be elucıdated hrough physıca eory Fr
perımental NYySICS has iımposed ONTtO physıca EOrYy the ImpossI1bility reduce
eıther continulty discrete partıcles discrete partıcles continuous tields But
SVen ıf the mathematıcal. that IS functional, formulatıon of the partıcle-field CON-
nection Was adequate and wOoul add that the adequacy of contemporary 1e]
theories IS rather controvers1ıa]l thıs formulatıon wOould stil] not be acceptable from
Whıiıtehead’s pomt of VIEW. Indeed physıca eOrYy PI  S what Whıiıtehead
emphatically efines AdSs nNol belonging the concept of hature, that 1S ‚Nature al

instant“‘ (CN3 55 We Aare AdWAalec of nature instant. hat AdAiIc
of Aare always durations 1Cc happen and DaSS. And an y duratıon has

temporal thickness. In other words the theoretical formulations OF hySICcSs IMpIY
and enact dn iıdea]l of IC IS ıdea|l of thought only, ıdeal 1C S
Only realızed In EXbenenNGe DY the selection of of approxımatıon“‘ CEN: 59)
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Ihus I[NaYy conclude that In thıs Casec Whıiıtehead indeed accepted dırect InN-

spıratiıon comıng from modern sclences, but the WaY he dıd ıt sShows that what In-
terested hım Was nNnoTt the authorı of Cclence but its creatiıve aspects The elec-
tron/field irreducıble assoclatıon IS example of hıs creatıve aSpectT. It IS indeed
the fırst exemplıfication of the WdYy NYySICS has been led betray the image
of nNature assocılate ıth sclentific rationalıty, that of entıties IC Cal be de-
iIne In isolatıon and then ndowed ıth external relatıons explamıng how they
behave together.

However, it MuSst be that the analogy between the ingression of objects
into even and the ingression of electrons into 1e] IS truly clarıfıed In ('ON-

of Nature. The about the instant dS belonging NOL nNature but
of approxımatıon IS not sufficıent clarıfy the sıtuatlion. Indeed, when Ur

perceptual AaWAareNteSs, including OUr nNeasurement, IS concerned. the hnotion of
somethıng al instant INay well be approxımation. But when the theoretical
formulatıon of what physics calls „„laws of nature®“ 1S concerned, thıs Saile notion
IS startıng pomt. {t IS ven the VEIY startıng pomt of modern hYySICcS, ıf IS 4SSO-
c1ated wıth alılleo’s aws for the motion fallıng bodies We al A far
sayıng that modern hySICS Was born when Galıleo took dSs physically meanıngful
the notion of Instantaneous velocıty: velocıty not efined Dy the dıstance traveled
OVver per10d of tıme but velocıty al pomt and at instant. Thıs W dsSs the decisive
step SsInce velocıty coul then become Continuous function of both and
time.

As KNOW., Whıtehea dıd cCut the Gjordıan knot between metaphysıcs and
DhySICs In prı] 925 when he took thıs MOST darıng Step enyıng the continulty
of becoming. He then stated that time W as NOT extensive quantıty but the „„sheer
SUCCESSION of epochal durations‘ SMW., 125)

FOor Whıiıtehead thıs Was Sstep in order cConstruct Concept Ör
becoming 1G would resist reduction eing, that IS also COoNcept of realıza-
tion IC would affırm Its relatıon ıth possIıbilıty. Realızatıon IS 110 W under-
stood In of AaCTs of becomIıng, each actually „takıng position“‘ about N-
tialıty, each ırreducıble deduction. T’h1s proposıtion had dramatıc CO  CcE
for what concerns the aws of Dhysics: al ‚„„causal“® OT conservatıve laws WelICcC
turned In ONEC [INOVEC Into approxımatıions. Whatever the definition of the
fascınatıng objects of Contemporary hySI1cs, be them virtual, real quantum Dal-
ticles the quantum Vold. theır definıtion stil depends the poss1ıbılıty of de-
Inıng temporal cContinuous functions. In Whıiıtehead’s metaphysıcal rmSs. f

that these definitions 11] lead explanation of becoming, but
take advantage of possı1ıbılıty explaın ıf AWAdVY. Correlatıvely, hıs possIıbility
CannoTt be generalızed. ıt enlıghtens ONM the cContrary the v selective character of
the objects DhySICS privilege, objects for 1C the dıfference between becomiıng
and „functioning“, that IS ehavıng followıing o1ven mathematical function. C1I1-
taıls 10 well-defined measurable CONSCHUCNCES.
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Thıs, by the WAdY, IS what deeply interests In Ilya Prigogine’s attempt
nclude the SO-Calle: daITOW of tıme al al] evels of NYySICS. Hıs struggle agamst the
Uof tıme symmetrIıc aws In NYySICS INaYy el] lead back Whiıtehead’s 9725

that physıca Ssclence exhıbits the „SYym of the epicyclıc from
IC astronomYy W dsS rescued In the sixteenth century“ SMW., 1835) Furthermore.,
Prigogine’s ambıtıion and the rısks he aCCECeDIS dlec those of physıicist: hıs search
alms at the relevant functions efinıng tiıme orıented DTOCCSSECS. And what 1S MoOst
interesting 1S that hıs results confirm Whiıtehead’s idea about functions NnOT eing
able ully describe becomiıng. Indeed what Prigogine often calls the „„laws of
chaos‘‘ define theır object not „realıty“ dSs such but statıstically well-defined
grasping together of aspects of chaotıc, that IS escapıng physıca definıtion, that
IS conformal realıty. TIhe aws descrıibe how those aspects ul UD together what
Can be called endurıng ‚„„.conformal pattern””, 0)8 regular behavıor. In other ms
what Prigogine calls laws Adic functional descr1iptions IC xhıbıt the privilege
anı y such description IS Oun confer whıteheadıan conformity, but they make
explıcıt that the functional behavior they define IS not that of actual physıca be-
Ings. We INAaYy Say they Adre example of the WdY NySIcs INaY allude o becom-
Ing As CO}  CC „„laws of physıcs“‘ Adlre dıvorced from ‚„„laws of nature' They
dIc aws efinıng nature far dSs nature IS able satısfy the physıcıst’s demand
for conformıty.

Thanks Lewiıs Ford, know that the dea of atomıc aCcCTts of becomiıng W as

somethıng 1C appene: ı1teneaı when he Wds about Iinıshing Science
and the Modern OV Thıs ıdea ea rather ırectly the full-MNedged pecula-
tive phılosophy of Process and Reality, that IS AWdY from an y dırect connection
wıth the aws of nature question. Ran 11l COMmMe back hıs but ı1l first COmMMEentT

what W dsS In fact the roject of Whıiıtehead In Science and the 'odern
OR tO center the whole CoNcept of the order of nature around ONeE notion, that

organısm.
As Its Name entaıls, the maın SUUTCE of inspiration of Whıiıtehead’s phılosophy

of organısm 1S NO lıfe and the lıying order. And the maın between INSpI-
ration comıng from hySICS and from DIOLl02y cCenters around what physıcısts
WOU desceribe the dıfference between stabılı and instability sıtuations. Thıs
dıfference IS 110 v important for hysıcs, but ıt W dS not al Whıiıtehead’s time.
For blologists it Was always ımportant however Ssince it makes the dıfference be-
(ween lıfe and ea In other words, CVECN for oday physıcısts, however Iimportant,
it designates property, whıiıle for blologists it designates the veC challenge an Y
1ving eing has meet All biologıcal descr1iptions Afec in fact organızed around
this dıfference.

ı1tehnea| sıdes wıth biologısts. Nothıng, thıng, INaYy exıst ASs autono-
INOUS eing, unproblematically maintainıng Its OW| dentity Endurance, Ssucceed-
Ing In kKeeping its OW dentity, MUST 11O0 be recognized and apprecıate dSs

achlievement. wıth Its OW. value. hat endures has s s1ıgnıfıcance In the self-re-
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ention of that IC Imposes ıtself AdSs definıte attaınment for Its OW) sake‘‘
(SMW., 94)

In other words, 18 DIODOSC organısms dS the central concept for the order f
nature mplıes adıcal reorganızatiıon of what ıt descrıibe nature IT
AdiIe able descrıibe something it 1S because thıs somethıng has achlieved SOMIME
durance. All OUTr SO-Calle. descriptions depend hıs UCCECSS and dIc fact as

INanYy WdYyS celebrate t
No physıcıst would dream hıs OTr her celebrating the endurıng sta-

ılı of proton achıevement, and chemuist takes f Tact that
molecules INay INaYy NOT reaC| together, that IS I100se keep theır dentity Thus
when physıcısts read that for ı1tehnea| electron wıthın Iving body 1S dıffer-
ent Iirom the electron outsıde it (SMW, /79) SVCN ıf they both blındly [UN, they Afre

usually scandalızed Thıs conclusıon 1S quıte normal however f take physıcs dSs
abstract version of INOTEC eneral understandıng, 1C WOUuU call etho-

ecologıcal understandıng.
For Whıiıtehead the ethos of organısm, ts specıfic grasping together of dS-
of Its environment, cCannot be dissocı1ated firom Its Cology, that 1S from the

WaY other organısms prehend and together aspects of thıs organısm, includ-
ng the WadY thev dIiIc themselves prehended and rasped by it Fach organısm thus
depends what Whıiıtehead calls the patıence of the enviıronment. The possı1ıbılıty
tor the envıronment nNnOot be patıent INAaY easıly be exemplıfıed Dy Man Yy human
interactions. It 1S ell known for instance that people dlc unable keep ormally
alkıng ONC they ddress 1stens wıthout ınkıng, human ethological sıgn
meanıng „YCS ] lıstening““. And Call also In about the collective ynam-
ICS of uncontrollable laughter In order understand Why Whıiıtehead USCcSs the
eautı word „infection“‘ describe the etho-ecological regıme of recıprocal
prehensıions.

FOor Whıiıtehead, DIOlogy WAas handıcapped Dy Its respect for physıca Xplana-
tion. The privilege of biological descriptions, not Its dependency, should be OD
nızed: biologists AiIc able explore the lımıts and risks of endurance as

achıevement, something physıcısts diIc unable do Bıological descriptions dIc
INOTEC than physıca ONES siınce they don’t. 0)8 should the
internal descrıptions of the cellular togetherness, the ethologıical description of
how organısm behaves., and the ecological descrıiption of Its interdependence
wıth the INanYy factors IC constitute Its environment. Ihey should lead [CC-

ognize al] evels of descr1iptions dSs internally related, complex of endurıng pat-
terns presupposing and affırmiıng each others, VC important pomt ıf TNEeIN-
ber the roblem of the braın desecription: T follow ltehea there IS WdYy
to reduce the braın fo NCUTFONS, SINCEe the V desceription of the NECUTONS Cannot be
described independently of the ethos Gf the brainy organısm, its experlence of f
self, of its world, and the WaY others experience it Furthermore, thıs correlated
multiple coherence must be celebrated dASs precarı10us fact exemplıfyıng hiıgher
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value than ıtself. In other words, the order of nature Cannot be educed elemen-
tary mechanısms, but it Cannot be understood in OllIStIC terms eıther, exemplıfyıng
SOITIC kınd of natural wIisdom.

Durıng the ast forty INanYy theoreticı]ans have trıed fo ormal
languages IC woul make adequately explıcıt the dıfference between DNYSI-
cal function and biıologıcal function. started wıth cybernetics cırcular causalı
and eedbac. but 1O  < have also much INOTE sophısticated proposal. For In-
stance, the SO-Calle. autopoiletic OgI1C wıth self-referential 1Xel poımnts OT the „edge
between order and chaos‘‘ theories both tak  m nto acCcount the WdY patterns
INAaYy endure and change, be ıt along biologıcal evolution OT in learnıng PTFOCCSSECS.
WOU STate that such theoretical languages confirm Whıitehead’s poImnt, d they al]
make explıcıt that the abstract 1G Aare needed in order escrıbe I1v-
ing functions and yStems, must depend O and celebrate, what succeeded In —

during. However they MISs VC] Important pomt AdSs they all formulate aws
OTr rules 1ICc woul produce SOINEC kınd of theoretical|l DIOl02y. 1 theory 1S, d$S In
physics, what SOCS beyond indiıvidual facts, should noTt antıcıpate an y eneral
eory gomg beyond the endurıng achıevement of organısms. What bilologists
should and cultivate instead woul be what Whiıtehead calls the of
meanıng the apprecıatiıon of the dıstinct indıvıdual beings, the of
enJoyıng the VIvid values assocı1ated ıth bıologıical achıevements.

Physıcısts MaYy ell be empted abstract dWAdY the individual achiıevement
the stabılı that theır objects entaıls. Accordingly theır theories obscures the fact
that they requıre thıs achıevement. In Process and Reality, where the term „SOCI-
ety‘ © has replace the term „Oorganısm““, Whitehead wriıites: „In fact 1ving socletlies
ıllustrate the doctrine that the aws of ture develop together wıth socleties 1C|
constıitute epoc Ihey AiIc the statıstical eXpress1ons of the prevalent Lype of
interactions‘‘ (PR’ 106) other mSs, each 8(%  S kınd of organısm, t IS able 18
endure and perpetuate tself, constitute epoch, wıth ıfs prevalent Lypes of inter-
actıon. Whiıch also that natural aws diIc al socıal]l laws, relatıve soclety.
Inversely what call human socilological aws AI aws ofnature

Keeping ıth subject, 1C IS „Whıiıtehead and the aws of nature”, am va  am va
should keep strictly wıthın the domaın efined by organısms In Science and the
Modern OF and, and Dy socleties in Process and Reality. However, mMust O
bıt further because Whitehead’s INOVE from phılosophy of nature centered
around the cConcept of organısm speculatıve phılosophy centered around actua|l
entities and the atomiıcıty of becomiıng also important 11C  S

entıities follow aws at all Whatever the kınd of socleties providing
the maın Contrasts IC function dSs theır data, they dIc al] equaliy efıned
through the categorIies of oblıgation Whıiıtehead formulates In hıs scheme. Thiıs

for instance that they al] Must be saıd be internally determined and er-
nally free No achievement be celebrated here. ever does actual entity faıl

ulfil! its obligation in producıng iıtself and producing its IW values. Thıs IS
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Why, dASs Whıiıtehead 110 assoc1ated value wıth actua|l entities, he had USCcC dıf-
ferent other term for the achıevement of endurance and he chose „Importance““.
For instance, f there INaYy ex1ıist soclologıcal aws characterizing human socıletlies
and theır epochs, ıt 1S because patterns of Contrasts AdIc commonly evaluated d 1mM-
portant, thıs eing expressed In habıts, esthetical Judgements, emotions, discursıve
terms else. And thıs that the elimnıNe attaınment of value such aws -

INaYy also be described dSs „„lımıted, obstructive, intolerant, infecting the eNVI-
onment ıth its OW) aspects.“” SMW, 94)

woul claım that the Contrast between actua|l entities OMNC hand and OT-

ganısms Or socletlies the other, that 1S between speculatıve phılosophy and an y
kınd of posıtıve descriptions of what endures, 1S crucı1a] contrast for modern SCI-
1166 tself, CVen 11e sclentific descrıptions Cal take actual entities dSs theır
object.

Fiırst, ıll that ıt crucıal dıfference between what USU-

ally call aws of hature, includıng organısms, and the description of human beings
and theır socıletlies.

blologıst should celebrate an Y 1ving soclety achıevement, CVECN SPI-
der female eating her male, plants polIsonIing insects. But socl1ologıst who
woul celebrate the achıevement of dıctator infecting ıth Oove whole popula-
tıon, 0)8 psychologıst who woul celebrate the possI1bılıty, d exemplıfied by
Stanley Miılgram, turn normal, nıce people nto orturers hrough the OVOI-

whelming of the Importance of the scientific demonstratıon achleve,
woul not do the SaImIlnec Job at all More generally, speclalısts of human SscIenCes
who take advantage of the endurance of what they descrıbe in order claım IC-
semblance wıth the awful objects of natural sclenCces are oıng bad Job Each
tiıme they US«c theır knowledge In order claım that they know what humans and
human socıletlies IMNay INay nNnOoTt achleve, they contrıbute to o1ve what exIsts the
W! OVver what COU be recall here what arl Marx saıd when human SOCIEe-
t1es AIc concerned, should NOTL describe and understand them dSs they Alc
but and earn about them In terms f theır possIıbılıties of transformatıion. And ıf
Marx had known Whiıtehead’s definition of moralıty, he WOU maybe have writ-
ten AmMorals transformatıon.

In other words, In order be relevant for 1ving Systems, the order of nature
had be organızed around endurance AdSs achlievement. NOow, In order be
relevant for the WaY ddress and deserıbe human adventures, be them ndıvıd-
ual collective. 11C  S kınd of order has be constructed. Thıs 1S onger
natura|l order. but speculatıve COSmIC order, the order 1Cc takes actual entities
dSs its Component. Indeed, when people, theır experlences, theır dreams, opes and
ecerimes dIc concerned, ıt 1S not endurance dSs such, but endurance and potentiality,
what IS and what coul be, OT coul have been IC relevant. The roblem IS

longer the rısk OT: instabilıty, eal it entaıls potentialıty, OT the destruction
of potentialıty. It led Whitehead to the oblıgatıon of introducıng God, sınce wıth-
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fact
Out G0d he cou!d NnOL define potentialıty, what could be, primordial,. insısting,

There IS second [CasSson why all sclentists INaYy need speculatıve phılosophy.
Physıcısts, blologists, OT hıstorilans have need of it when they describe the order
of nature., includıng the AVCTaLC features of human socıleties, the Importance of
human SOcC1a] endurance and the epocha laws 1E result from thıs endurance
and CADITCSS ıt But they INaYy need it In order understand what they themselves
achleve and hope In ms of human SOoC1a| achıevement and hope, that IS not SCDa-
ratıng t from theır understanding of realıty. ndeed the v existence of theır SCI-

testifies for the real W of hope, the hope roduce NC  ' relevant and
interesting knowledge, and for the weak, but obstinate, forces of persuasıon and
moralıty, producıng NCW possıbiılities of understandıng and coherence.

ı1le anı Y dırect comparıson between Whıtehead’s and physıcıists descrIp-
tions woul be dsSCcC of the famous „Tallacy of misplaced cConcreteness”, ab-
stracting AWAaVY the fact that these descriptions OW: theır v existence satısTy-
ing quıte dıvergent demands. the applıcatıon of Whıtehead’s speculatıve categorIies
ea| emphasıze how those emands exemplı the UE ultımate ategory that IS
creatıvıty.

In other words, sclientists INay need speculatıve phılosophy In order not de-
fine themselves a yMOre Just spokespersons for the laws of nature they learn
formulate. sılencıng In theır phılosophers OT theologıans, but become
able celebrate together wıth phılosophers OT theologians both the enduring dıf-
ferences OTr Importance whiıch make theır questions and interests dıfferent and
the COMMON appetıte for [1CW contrasts and possıibiılities they al] testify for The
formulation of the categorea|l scheme matrıxX, In the mathematıcal that IS
somethıing the meanıng of 1C| IS nothing else than the seft of Its applıcations,
IMAaVY be efined dSs ure for such transformatıon.

None of ()UT usua|l descriptions, including whatever IS recognized dSs law of
hature, Can CSCaDC the savıng DTOCCSS of translatıon roug the applıcation of the
scheme. translatıon IC does NnOT elımınate ()I explaın AWAY but transform an Y
formulation. Its and meanıng. roug the applıcation of the scheme, the
MOST fundamental aws of nature dSs ell the words wıth whiıch
the fugitive experlence of hope hate should be pul the plane, all CACIN-
pliıfyıng the ultımate Categorv 16 IS creatıvıty. And thıs exemplıfication IS
achieved hrough the SaJmne transformatıion: abstractions, claımıng explaıin AWAY
becoming, dIe rooted back In the fact that claım al be separated AWAaVYfrom creativity. Nothıng exempliıfies best creativıty than the claım that there IS 818

creativıty. In order sShow thıs. let for instance JO back the achıevement
16 efines experımental scılence. that 1S the separatıon between the „‚how  66 and
the „Why“

first MUuSst face v strange between thıs achıevement and
anythıng testifyıng for creativiıty. The DhySsIicIsts claım that they have produce a
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sıtuation IC Cal be interpreted In OTIC WAdyY, and in OMIC WdYy only Being

rıuumph twIice OVerTr Decomıng SsIince both the physıcıst has the W explaın
the temporal evolutıon of the object, and the experımental facts have the O
define the physıcıst ASs theır spokesperson.

However the tale INay be old In much INOTE WAdY, assoclatıng the
successful separatıon between the „how  cc and the „why'  eC wıth the V emotıon of
those SO-Calle: spokespersons, the passıonate STOrY of experımental Ssclences. It
INaYy el] be that the how rıumph Over the why each time objects AdAlc

successfully abstracted dWdY from the entanglement of theır INan y relatıons wıth
theır enviıronment, In order be reproduced In NCW, meanıngful and controlled
envıronment, function of definıte sef of varıables IC Can be manıpulated
at wıll Rut the relevance of the WhyYy question IS nNoft eiIealte: ıf IS Just dısplaced.
Indeed the 1CAasSson WhYy those experimental objects exist IS NOTL nature but the PaS-
sıonate, selective, testing have nature sılencıng human interpretation.

In other words, experımental phenomena Cannot be concretely desceribed
wıthout includıng human-produced contrasts and proposıtions, and physıcısts Can-
not be desceribed wıthout includıng the STOFrY of the SUCCESSIVE experımental de-
VICes 1C successfully exhıbıted the DOssSIbilIty of actıvely efnmng OM natural
behavıor „functioning““, that IS d$S conformıng experıimentally well-defined
varıables artıculated hrough mathematiıcal function.

ranr — f started thıs alk recallıng Whıiıtehead’s problem wıth professionals. true
professional IMaYy indeed be described organısm, efined DYy stubborn Dat-
tern of judgments and values, and DYy stable opposıtıon between what 1S Impor-
tant and what Can be ea wıth In the MOST superficı1al WdYy Irrnnn €  Irrnnn € INaYy 110 conclude
that Whıiıtehead’s speculatıve phılosophy Cal be SCECMN part of hıs OW diagnosIs
about OUT epoch, emphasızıng the need cıvılıze specılalısts, be them scientists.
polıtıcıans anybody who 1S In posıtiıon Carec about UT future.
Speculatıve phılosophy IS NOT mean doctrine r!valıng SCIENCES other SPC-
cilalızed doectrines. It 1S mean function ure for feeling the contrasts and
constraımnts of SscIeENCES and other specılalıze doctrines. kınd of eelıng 16 IS
usually ea AaWaY by professionals In the MOST superficlal and uncıvılızed WaY

Whıtehead Wdas revolutionary. hen he about the marvelous beauty
of the estuary of the IThames wantonly efaced by the Charıng (-rÖöss allway
bridge SMW., 196), he knew that the irue important ragedy Was that the people
who had ecıded the construction of thıs bridge apart from an Y reference AdCS-
thetic values WEIC honorable people I’hey were Just professionals. oday INOTEC
than CVCr, INAaYy chare Whıiıtehead’s CONCeErnN


