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Howishumanknowledgepossible?Tbwhatextentareweallowedtoknow

scientificallyabouttheworldandournature?Sucharethefundamentalquestions

ofeplStemOlogy,particularlytheeplStemOlogyofthestrlpeOrKantian C̀ritical

Philosophy'.WecanslightlymodifytheseepIStemOloglCalquestionsintonew

ones;Howisourpursuitofknowledgepossibletocometoanend?Or,howcan

weknowthatwehavealreadyarrivedattheend-polntOftheroadofscientific

lnquiry?Or,morecrudely,havewenotyetenteredintotheageof"theendor

science"?Thesearethebasicquestionsofanexoticnew sciencecalled

L̀imitology'.

Theterm L̀imitology'wasbornin1994ataworkshopattheSantaFeInstitute

titled"TheLimitstoScientificKnowledge".Ireadaboutthisworkshoplnthe

booktitled"TheEndofScience"(2nded.,NewYork;BroadwayBooks,1997),

whichiswrittenbyJohnHorgan,aformerseniorsciencewriterofScientljic

American.Horgan'sideaisthatweareindeedexperienclngtheendofscience,or

theendsorallkindsorscience.Horgan'sbookcontendsthatwenowrecognlZe

thefeelingofexhaustionineveryfieldofintellectualinqulrleS,fromphilosophy

toneuroscience,or"chaoplexltyH.HeincludesHtheendoflimitology"itselfinhis

longlistofendings.IfhisownthesisisapleCeOflimitologlCalestimation,then

hereislurkingacertainkindoftheoreticalcontradiction,oraflavorofparadox

not so rare in many efforts to (meta-scientifically) "demarcate" or

(transcendentally)Hsetlimitsto"humanknowledge.

Idonotwishtopushthischargeofparadoxicality,butonlywouldliketothink

aboutthesubstanceofHorgan'sclaim.OurscientificinquirylSalreadyatthe

finalstage?Ifso,isitawelcomesituationoraratherlamentablefact?Whatisthe

end-productofourlonghistoryofscientificinquiry?

Iaminterestedinthistopicmainlyfortworeasons.Oneisfromtheviewpoint
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L̀imitology'attheEndofthe20thCentury

ofthehistoryofideas.ThephilosophyofCharlesSandersPeirce,thefounderof

AmericanPragmatism,hasbeenthemainsubjectofmyhistoricalstudyof

philosophy･Peircewasanorlglnalthinkerinmanyfieldsofphilosophy,andhe

wasperhapsthefirstpersontothinkseriouslyabouttheimportanceoftheidea

"theendofscience".(Or,Hegelwasthefirst,andPeircewasthesecond?)Hehad

avisionaboutthefinalphaseofscientificinqulry.HisepIStemOlogyidentified

Truthitselfwiththeendofinqulry･Andheinsistedthatourlnqulrywould

continueindefinitelylnthefuture,butthatitis"destined"toconvergeonthefinal

one,theTruth(IsitatypicalcontradictionofLimitologicalclaim?)

PeircestartedhisphilosophicalcareerwithapleCeOfessaytitled"ThePlaceor

OurAgeintheHistoryofCivilization",inwhich,asweshallseebelow,he

sketchedhisvisionofthefinaleofscientificinqulry.Theessaywaswrittenin

1863,Morethan130yearshavepassedsincethen.Iwouldliketoassessthe

validityofPeirce'svisionagalnStthebackgroundorcontemporarylimitologlCal
estlmatlOn.

(WearesometimestoldthatHtheendorscience"themewasratherpopular

amongthelワthcenturyphysICists.ItisoRensaidthatLordKelvindeclaredthat

wehadalreadyfoundallbasicphysicaltruthsandthatbybetrayingSuch

arrogancehefailedcompletelytopredictthefuturerevolutionarycourseof

physICS.However,today'shistoriansofsciencedoubtthecorrectnessorthis

episode.SomethingverysimilartothisremarkwasindeedmadebyAlbert

Michelsonin1894,buthewassoabsorbedinhisownoptlCalexperimentsthathe

was"oblivioustotheviolentcontroversiesraglngamongthetheoristsatthetime".

Thatis,thealleged"Victoriancalm inphysicsHisamyth,saysahistorianof

science(1)).

TheotherreasonofmyInterestinthistoplCismoretemporaryandjoumalistic.

Ihaverecentlyheardaboutthegreatfussoftheso-calleduScienceWarsHand

"Sokal'shoaxH.AlanSokal,aphysicistatNewYorkUniverslty,SentapaperOn

currentphysicsinthestyleofliterarydeconstructiontotheeditorsofSocialText,

animportantacademicjournalfb∫literaryandculturalstudies･(Thetitleofthe

paperis"TransgressingtheBoundaries:TowardsaTransformativeHermeneutics

ofQuantum Gravity".Thepaperiscitingmorethan200worksinthefieldof

naturalandhumansciences.Itisappendedwithmorethan100academicnotes).

Theeditorsincludedthepaperinaspecialissuededicatedtothe"sciencewars"

(spring/summer1996).Simultaneously,Sokalconfessedinanotherjournalthathis

pleCeWasaparodyandthathedeliberatelydefわrmedtilethe()reticalcontentsin
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ordertotesttheintelligenceoftheeditorsofsuchafamousliteraryJOumal,He

deceptlVelypaintedhimselfasatheoristfirmlyconvincedoftheneedto

hermeneuticallytransfom contemporaryphysics,but,infact,bydeveloplnga

longarrayofnonsensialanalysesofphysicaltheories,hetriedtobringthe

Ignoranceandarroganceofliterarycriticsinfullrelief.

Whenthestorybrokeout,abigcontroversyarosebothonthesidesofnatural

scientistsandhumanscientists,bothinAmericaandinFrance.Sokalthen

publishedwithaBelgianphysicistJeanBricmontabooktitledImpostures

intellectuells(Paris;OdileJacob,1997),whichprovokedmorecontroversy.There

aresomany(morethanahundredthousand,atleast)discussionsonthistopicon
thewebnowallovertheworld.

ThisSokalaffairseemstotellmany importantthingsaboutAm erican

intellectuallife.ItiswithoutdoubtthatSokaltouchedontheverydelicate

problemconcernlngtheethicsofacademicpublishing.Itwouldtakemuchtime

forustounderstandtherealmeaningOfthisaffair.

WhenIheardaboutthisaffairforthefirsttime,Ifeltverycuriousand

embarrassed,andstillIam.But1alsowondered,if,contrarytothetrueheartof

Sokalhimself,Ourphysicsisinfactatitsdeadend,whatwillbethecourseofthe

debate.SokaltrustshisownjudgmentthatonlyselfJcomplacentliterarycritics

canbelievethatphysicsisnowinJeopardy,butHorganreportsthattherealitylS

theopposite･AccordingtoHorgan,theendofscienceisnotaninnocentfancyof

literarypeople,butagloomyfactgrudginglyacceptedbyscientiststhemselves.

Horgan'sviewisthatcontemporarysciencebecamenothingbutanironicliterary

enterprlSe.IfHorgan'sclaimisright,then,surely,thefわrceofSokal'scriticism

dramaticallydiminishes.(Icannotforetellthefateofliterarycriticsinthatcase.

Shouldtheygladlypasstheirseatstomoreelaborate"theories"ofnatural

scientists?)

IdonotenterintothedebateofSokalaffairinthispaper,becauseIammore
anxiousthanSokalhimselftoknowthatHtheendorscienceMthesisistrueornot.

Atpresent,theaffairhasnotmuchprominenceinJapan･1readonlythreepapers

onthisaffairappearedinJapanesejournals(2)･ButthemostinformativeSokal

websiteintheworldisnowopeninJapan.SothereaderswithanylntereStinthis

debatemaybeadvisedtocallupthissite(､V- ･n.ath･tohoku･ac.jp/kuroki/Sokal/index･htrnt)･

LeavlnggOSSlpyCuriosltyaside,Ionlydoanexerciseofthehistoryofideasin

thispaper,thatis,thecomparisonofPeirceandHorgan･
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PeircewrotethepaperHThePlaceofOurAgeHattheageoftwenty-fTour,ayear

a氏erreceivingthedegreeofM･A･summacumlaudeinChemistryfromHarvard.

HethoughtthatHourscientificageofreasonnhadbeenusheredinbythegreat

discoveriesinmathematicsandphysicalsciencesortheseventeenthcentury･

ThosediscoverieswerefollowedbytheHmethodicalsceptlCismnofscienceand

thegrowthofindividualfreedomfrompoliticalandreligiousabsolutismbasedon

powerandsuperstition･GrantedthattheHmaterialistictendencyofourageMis

one-sidedandshortsightedinfbrgettlngtheimpermanenceormaterialthingsand

thedeeperspiritualvaluesofliberty,healsosuggestedthatidealismcouldreceive

supportfromthemasteryofphysicalsciences.Onlytheunionofthematerialuses

ofsciencewiththespiritualgoalsofareliglOuShumanitarianismcanapproximate

the"majesticsymphony"playedbythesciencesintheirrenditionofthecosmos,

saidhe."Materialism withoutidealism isblind,idealism withoutmaterialism is

void"washisfundamentalconvictionexpressedinthispaper.

Whatisthe"majesticsymphony"ofsciences?Forhim,itisnothingbutthe
finaleofsciences.

Whentheconclusionofouragecomes,andsceptlCismandmaterialismhavedone

theirperfTectwork,Weshallhaveafargreaterfaiththaneverbefore.Forthenman

willseeGod'Swisdomandmercy,notonlylneveryeventOfhisownlifTe,butinthat

ofthegorilla,thelion,thefish,thepolyp,thetree,thecrystal,thegrainofdust,the

atom….Sothepoetinourdays-andthetruepoetisthetrueprophet-personifies

everything,notrhetoricallybutinhisownfTeeling･Hetellsusthathefeelsanafrlnity

fornature,andlovesthestoneorthedropofwater.ButthetimeiscomingWhenthere

shallbenomorepoetry,fTorthatwhichwaspoeticallydivinedshallbescientifically

known.itistruethattheprogressofsciencemaydieaway,butthenitsessencewill

havebeenextracted.ThiscessationitselfwingiveuStimetoseethatcosmos,that

estlleticviewofsciencewhichHumboldtprematurelyconceived.Physicswillhave

madeusfamiliarwiththebodyofaHthings,andtheunltyOfthebodyofall;natural

historywH1haveshowlluSthesoulofallthingsintheirinfiniteandamiable

idiosyncrasies.Philosophywillhavetaughtusthatitisthisal/whichconstitutesthe
church.Ah!whataheavenlyharmonyWillbethatwhenallthesciences,oneasviol,

anotherasmute,anotherastrumpet,shallpeaHTorthinthatmajesticsymphonyof

whichthenobleorganorastronomyfわreversoundstlletheme(3)･

"ThetimeiscomlngWhenthereshallbenomorepoetry,forthatwhichwas

poeticallydivinedshallbescientificallyknown･MButthen,the"cessation"of
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scienceitselfwillgiveuStimetosee"thatestheticvieworscience".Allthrough

hislife,Peircewasfaithfultothisvisionofthecompletionofsciencefirst

cherishedinhisyouth.

Hismaturetheoryor"PragmaticismHwasabranchofthe"Architectureof

Theories".Thebasicframework ofthisgrandiosetheoreticalarchitecture

consistedofthreefundamentalcategories(theFirstness,theSecondness,andthe

Thirdness)which,hearguedtohaveproved,couldbecommonlyabstracted丘･om

phenomenologlCalanalysis,formalloglC,tOPOloglCalgeometry,andphysics.On

thisframework,hethoughtwecouldconstructaCosmogonicPhilosophy,

accordingtowhichouruniverseisgovernedbytheinnumerablecontinuouslaws

ofevents,butalllawsadmitsomepossibilityofchancedeviations,andthesystem

oflawsisevolvingontheprlnCipleofloveintothefinal,"mostsystematic

systemH･

Furthermore,inhisflnalpleCeOfpublishedpaper,Peircedeveloped"A

NeglectedArgumentfわrtheRealityofGod"(1908).Ithasbeenneglectedby

theologlanS,heargued,becauseitisinfactnotan"argument"fortherealityof

God,buta"HumbleArgumentationHwhichonlysuggeststhatourinstinctfわr

guesslngandfreemusementoftheuniverseisthecommonorlglnOfscientific

inquiries(whichhasthreestages)andtheemergenceofanewideaofGod(which

isthefinalstage).Inthispaper,heleftthevalidityoftheargumentationandthe

natureofGodthusarguedtoexisttothesympatheticappreciationandfurther
elaborationonthesideorthereaders.

SuchwasthephilosophyofPeirce.HebelievedinthecomlngOfthefinal,

harmonicsystematizationofscientifictheories.Healsobelievedinthepossibility

thatsuchasystematizationwill各IVEuSaglimpseofthecreatorofthe"Universe

ofExperienceM . Washerightontheseaccounts-atleasttosomeextent?Letus

JumpOVerOnehundredyearsorso,andlookintothecontemporaryassessmentof

thebalancesheetofscientificknowledge.

3

WhenthefirsteditionofHorgan'sTheEndofScience:FacingtheLimitsojl

KnowledgeintheTwilightoftheScientl'ficAgeappearedin1996,TheAssociated

Presscalledit"anunauthorizedbiographyofscience".Itisabiography,because

thestoryofthebookisbuiltonthebasisofhugeamountorinterviewswith

eminentscientistsexclusivelyconductedbyHorganasawriterofScientt:fic
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American･Thepeopleinterviewedincludephilosophers(KarlPopper,Thomas

Kuhn,PaulFeyerabend,Colin McGinn,NicholasRescher,among others),

physicists(EdwardWitten,JohnWheeler,DavidBohm,FreemanDysonand

others),cosmologists(StephanHawking,RogerPenrose),biologists(Richard

Dawkins and others),socialscientists (Noam Chomsky,Clifford Geertz),

chaoplexitytheorists(ⅠlyaPrigogine,MitchellFeigenbaum andothers),cognitive

scientists(JohnEccles,DanielDennett,MarvinMinsky,etc.etc.).

Butitisan"unauthorized"biography,becausealltheseeminentscientists,

althoughinthepersonalinterviewsalmostunanimouslyexpresseddeepdoubt

aboutthevalueandprospectoftheiracademicfield,wouldcertainly,lnPublic,

denyvehementlythethesisofthebookthatsciencecametoanend.

Aretheyreallyscepticalaboutthevalueandfutureprospectoftheirprofession?

Herearesomesamplerecordsofconversations;

Rescher,inhis1978book,ScienttjicProgress,deploredthefactthatStent,Glass,

andotherprominentscientistsseemedtothinkthatsciencemightbeapproachinga

cu1-de-sac･Rescherintendedtoprovideuanantidotetothiscurrentlypervasive

tendencyofthought"bydemonstratlngthatscienceisatleastpotentiallyinfinite,But

thescenariohesketchedotltoverthecourseofhisbookwashardlyoptlmistic.…

lAnd]whenItelephonedhimin1992,heacknowledgedthathisanalysishadbeenin

mostrespectsagr]mone･"WecanonlylnVeStLgatenaturebyinteractingWithit",he

said･"Todothatwemustpushintoreg10nSneverinvestigatedbefわre,reg10nSOf

higherdensity,lowertemperature,orhighenergy･lnaHthesecaseswearepushing

fundamentallimits,andthatrequlreSevermoreelaborateandexpensiveapparatuses.

SothereisaHmitimposedonsciencebythe一imitsofhumanresources"….Rescher,

1ikemanyotherwould-beseers,hadsuccumbedtowishfulthinking.Headmittedthat

hefeltthattlleendofsciencewouldbeatragedyforhumanlty.Ifthequestfわr

knowledgeended,whatwouldbecomeofus?Whatwouldgiveourexistence

meaning?(FromChap.I,"TheEndofProgress")

Itwastimetolaunchmybigquestion.Was[Popper'S]ownfalsificationconcept

falsifiable?Popperglaredatme.Thenhisexpressionso鮎ned,andheplacedhishand

onme."Idoll'twanttohurtyou",hesaidquletly,"butitisasillyquestionH.Peering

searchinglyIntomyeyes,heinquiredwhetheroneofhiscriticshadpersuadedmeto

askthisquestion.Yes,Ilied･"Exactly",hesaid,lookingpleased-･FalsirlCationitself

is"decidedly unemplrical";itbelongsllOttO SCiencebtlttO philosophy,or

"metascience",anditdoesnotevenapplytoallofscience.Popperwasadmittlng,

essentially,thathiscriticwereright:falsificationisamereguideline,aruleofthumb,
sometimehelpfulandsometimenot....Islippedinafinalquestion:Whyinhis
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autobiographydidPoppersaythathewasthehappiestphilosopherheknew?"Most

philosophersarereallydeeplydepressed",hereplied,"becausetheycan'tproduce

anythingworthwhile"‥‥Popperhasalwaysbeenpopularamongscientists-andwith

goodreason,sincelledepictedscienceasanendlessromanticadventure.Aneditorial

inNatureoncecalledPopper,quitejustly,"thephilosopherjTorscience".ButPopper's

fellow philosophershavebeenlesskind.Hisoeuvre,theypointOut,isrifeof

contradictions.(Chap.2,"TheEndorPhilosophy")

Superstrlngisthenameofanextremelysmallandextremelyhypotheticalstrlnglike

particlepositedbyapopulartheoryofphysics･Accordingtothetheory,thewrlggling

ofthesestrlllgSil一a10-dimensionalllyperSpaCegeneratesallthematterandenergyln

theuniverseandevenspaceandtime.Manyoftheworld'sleadingphysicistsfeltthat

superstrlngtheorymightturnouttobetheunifiedtheorytheyhadsoughtforso

long.-Penrosewasnotamongthefaithful."Itcouldn'tberight",hetoldme."It's

Justnotthewayl'dexpecttheanswertobeH.Ibegantorealize,asPenrosespoke,

thattohim"theanswer"wasmorethanameretheoryofphysICS,aWayOforganizJng

dataandpredictingevents.HewastalkingaboutTheAnswer;thesecretoflife,the
solutiontotheriddleortheuniverse,PellrOSeisal一admittedPlatonist.Scientistsdo

notinventthetruth;theydiscoverit.Genuinetruthsexudeabeauty,aself-evident

qualitythatglVeSthemthepowerofrevelation.Superstrlngtheorydidnotpossess

thesetraits,inPenrose'smind.Heconcededthatthe"suggestion"hesetforthinThe

Emperor'sNewMind(OxfわrdUniv.Press,1989)-itdidnotmeritthetermtheory

yet,headmitted-wasratherungainly.Itmightturnouttobewrong,certainlylnits

details,ButhefTeltsurethatitwasclosertothetruththanwassuperstrlngtheory.In

saylngthat,Iasked,wasPenroseimplyingthatonedayscientistswouldfindThe

AnswerandtlluSbringtlleirquesttoanend?..."Idon'tthinkweareclose",hesaid

slowly,squmtlngOuthisoffTICeWindow,Hbutitdoesnotmeanthingscouldn'tmove

fastatsomestage".Hecogltatedsomemore."Iguessthisisrathersuggestlngthereis

ananswer",hecontinued,Halthoughperhapsthat'stoopessimistic".Thisfinal

commentstoppedmeSllOrt･Whatissopessimistic,Iasked,aboutatruthseeker

thinkingthatthetruthisattainable?uSolvingmysteriesisawonderfulthingtodo",

Penrosereplied･=AndiftheyWereallsolved,somehow,thatWOuldberatherboringH･

(Introduction,"SearchingforT71eAnswer")

TnTheCharacterofPhysicalLaw(MITPress,1967),RichardFeynman,whowon

aNobelPrizein1965fTordevisingaquantumversionofelectromagnetism,Offereda

ratherdarkprophecyaboutthefutureofphysICS."Weareveryluckytoliveinanage

inwhichwearestillmakingdiscoveries.ItislikethediscoveryofAmerica- you

onlydiscoveritonce.Theageinwhichweliveistheageinwhichwearediscoverlng

thefundamentallawsofnature,andthatdaywH1nevercomeagaln.Itisveryexcltlng,

itismarvelous,butthisexcitementwinhavetOgO.Ofcourseinthefuturetherewill
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beotherinterests.Therewillbetheinterestoftheconnectionofonelevelof

phenomenatoanother-phenomenainbiology,andsoon....buttherewillnotbethe

samethingaswearedoingnow".1.Feynman'svisionwasuncannyontarget....Isaw

thefutureofphysicsin1992whenIattendedasymposiumatColumbiaUniversityin

whichphHosophersandphysicistsdiscussedthemeaningOfquantummechanics.The

symposium demonstratedthatmorethan60yearsafterquantum mechanicswas

invented,itsmeaningremained,toputitpolitely,elusive･Inthelectures,onecould

heartheechoesofWheeler,Bohm,Weinberg,andothers･Butf♭rthemostparteach

speakerseemedtohavearrivedataprivateunderstandingofquantummechanics,
Couchedinidiosyncraticlanguage;nooneseemedtounderstand,letaloneagreewith,

anyoneelse.TllebickeringbroughttomilldwhatBollrOI-CeSaidofquantum

mechanics:"Ifyouthinkyouunderstandit,thatonlyshowsthatyoudon'tknowthe

firstthingaboutit".(Chap.3,"TheEndofPhysics")

Chomsky'sevolutionaryperspectivehas,ifanything,convincedhimthatwemay

haveonlyalimitedabilitytounderstandnature,humanorinhuman.Herejectedthe

notionthatevolutionshapedthebrainintoageneral-purposeleam1ngandproblem-

solvingnlaChil1e.CllOlllSkybelieves,asGunterStentandColinMcGinndo,tllat

illnateStructureOflllindsimposeslimitsonourtlnderstanding-.Thesuccessof

science,Chomskyproposedtome,stemsfrom"akindofchanceconvergenceofthe

truthabouttheworldandthestructureofourcognitivespace.Anditisachance

convergencebecauseevolutiondidn'tdesignustodothis;there'snopressureon

differentialreproductionthatledtothecapacltytOSOIveproblemsinquantumtheory.

Wehadit.lt'SJuSttherefわrthesamereasonthatmostotherthingsarethere:fTorsome

reasontllatnobodyunderstands".ModernsciencehasStretchedthecognitivecapacity

ofhumanstothebrakingpolnt,accordingtochomsky･lnthenineteenthcentury,any

weHeducatedpersoncouldgraspcontemporaryphysics,butil-thetwentiethcentury

"you'vegottobesomekindoffreak".Thatwasmyopenlng･Doestheincreaslng

difficultyofscience,Iasked,implythatsciencemightbeapproachingitslimits?

Mightscience,definedasthesearchforcomprehensibleregularitiesorpatternsill

nature,beending?Abrupt)y,Chomskytookbackeverythinghehadjustsaid.

"scienceishard,1wouldagreewiththat.ButwhenyoutalktoyotlngChildren,they

wanttounderstandnature.lt'sdrivenoutofthem byboringteacllingandbyan

educationalsystemthattellsthemtlley'retoostupidtodoitM･SuddenlyltWasthe

establishlllent,notOurinnatenature,thathadbroughtsciencetoitscurrelltimpasse.…

Indenylngtheimpl]'cationofhisownideas,ChomskymayhavebeenexhibitingJuSt

anotheroddspasm ofself-defiance･ButIsuspecthewasreallysuccumbingto

wishfulthinking.Likesomanyotherscientists,hecannotimaglneaworldwithout

science.(Chap.6,"TlleEndorSocialScience")

DennettgralltedthatneurosciellCemightneverproduceatheoryofconsciousness
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thatsatisfiedeveryone･"Wecan'texplainanythingtoeveryone'ssatisfaction",he

said･Afterall,manypeoplearedissatisfiedwithscience'sexplanationof,say,
photosynthesisorbiologlCalreproductiontBututhesenseofmysterylSgonefrom

photosynthesisorreproduction".Dennettsaid,"and1thinkintheendwewillhavea

similaraccountofconsciousnessH･[Then]abruptly,Dennetttackedinacompletely

differentdirection･hThere'sacuriousparadoxloomlngHinmodernscience,hesaid.

HOneoftheverytrendsthatmakesscienceproceedsorapidlythesedaysisatrend

thatleadsscienceawayfromhumal-understalldjng･WhenyouswitchfTromtrylngtO

modelthingswithelegantequationstodoingmassivecomputersimu]ations･"･you

mayendupwithamodelthatexquisitelymodelsnature,thephenomenayou're

illtereStedin,butyoudon'tunderstandthemodel.Thatis,youdon'tunderstanditthe

wayyouullderstoodmodelsintheolddaysH･Acomputerprogramthataccurately

modeledthehumanbrain,Dennettnoted,mightbeasinscrutabletousasthebrain

itself."Softwaresystemsarealreadyattheveryedgeofhumancomprehensibilityn,

heobserved･"EvenasystemliketheInternetisabso一utelytrivialcomparedtoabrain,

andyetit'sbeellPatchedandbtliltonsomuchthatnobodyunderstandhowitworks

orwhetheritwillgoonworking･Andthus,asyoustartuslngSOftware-writing

programsandsoftware-debugglngProgramsandcodethathealsitself,youcreatenew

artifTactsthathaveaHfTeoftheirown=-"･Astonishingly,ldespitehisappearanceasa

down-to-earthmaterialist]Dennettwasimplyingthathe,too,hadmysterious

inclinatiollS.Hethoughtatheoryofmind,althoughitmightbehighlyeffectivear)d

havegreatpredictivepower,wasunlikelytobeintelligibletomerehumans･Theonly

hopehumanshaveofcomprehendingtheirowncomplexltymaybetoceasebeing

human.(Chap.7,"TheEndofNeuroscience")

Somuchfortheself-critical(andatthesametimetoooftenself-justiflCatOry)

oplnionsoffamousscientistsand philosophers.They areonly thetypical

examplesofthoseofmuchmorenumbersofscientistsdepictedinthisbookas

grlPPedbysomesortoffeelingofunease.Now,aren'ttheseepisodessimply

attestlngtheexhaustionandhang-overthesescientistsarefeelingaftertheyhave

establishedtheirfameaseminentscholars?Horganbelievesthat,tothecontrary,

theirmalaisehasanother,clearercause.Hearguesthat,ifonebelievesinscience,

onemtlStacceptthepossibility,orrathertheprobability,thatthegreateraof

scientificdiscoveryisover.(Here,byscience,hemeansnotappliedscience,but

purescience,theprlmOrdialhumanquesttounderstandtheuniverseandourplace

init).Furtherresearchmayyieldnomoregreatrevolutionsorrevelations,but

onlylnCremental,diminishingreturns.

Reason(1):Scienceitself,asitadvances,keepsimposinglimitsonitsown

power.Einstein'Stheoryofspecialrelativltyprohibitsthetransmissionormatter
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oreveninformationatspeedsfasterthanthatofalight;quantum mechanics

dictatesthatourknowledgeofthemicrorealmwillalwaysbeuncertain;chaos

theoryconfirmsthatevenwithoutquantum indeterminacymanyphenomena

wouldbeimpossibletopredict;KurtG6del'sincompletenesstheoremdeniesus

thepossibilityofconstructingacomplete,consistentmathematicaldescrlPt10nOf

reality.Andevolutionarybiologykeepsremindingusthatweareanimals,

designedbynaturalselectionnotfわrdiscoverlngdeeptruthsornature,butfわr

breeding.Inshort,asphysicistFreemanDysonsaid,"Sinceweknowthatlawsof

physicsaremathematical,andweknow thatmathematicsisaninconsistent

system,itisasortofplausiblethatphysicswillbeinconsistent".

Reason(2):AsFeynmanputaptly,"YouonlydiscoverAmericaonce".Wehave

alreadyexperiencedtheageofgreatdiscoveries;Darwin'sevolutionarytheory,

Freud'spsychoanalysis,relativlty theory,and quantum mechani～cs･Many

physicistsarestillstrugglingtoconstructasynthetictheoryofrelativltyand

quantum mechanics,thatis,quantum gravltytheory.Butanysolutionforthat

theorylikesuperstrlngmodelissuper-hypotheticalandhyper-incomprehensible.

Andthequestionsle氏unansweredafterthosegreatdiscoveriesaretoospeculative

onestoadmitanysolidanswersandconfirmations.How,exactly,wasthe

universecreated?Couldouruniversebejustone｡finfinitenumberofuniverses?

Couldquarksandelectronsbecomposedofstillsmallerparticles,adinfinitum?

Firstofall,whatdoesquantummechanicsreallymean?And,how,exactly,didlife

beginonearth?Allthesequestions,thoughwhoseanswersareeagerlypursuedby

today'sscientistsandenthusiasticallychasedbypopularscienceJOurnalreaders,

mayneverbedefinitelyansweredgiventhelimitsofhumanintelligenceand
resources.

But,orcourse,scientistsarestilldoingtheirresearch,andweareapplauding

newNobelistsinphysicsandchemistryeveryyear.Iftheageofgreatscientific

discoveriesisalreadyover,andiftherearele氏onlyquestionsunresolvablein

reasonablyderlniteandconfirmableways,then,whatarethesescientistsdoing?

AccordingtoHorgan,theyarebasicallytakingoneorthefbllowlngtwoOptlOnS

opentothem;

Track(1):Somescientists,likeHawking,are"strong''inthemannerjust

analogoustoHaroldBloom'sHstrongpoetsH･Whilestrongpoetsengageinan

OedipalstruggletodefinethemselvesinrelationtooldmasterslikeShakespeare

orDante,Strongscientistsarepursulngscienceinaspeculative,postmodernmode

whichcouldbecalled`̀ironicscience".TheircommonstrategylStOpOlnttOall
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ShortcomingsOfcurrentscientificknowledge,toallthequestionsle氏unanswered

likethosementionedabove.Thosequestionsmayneverbedeflnitelyanswered.

Hencestrongscientistsofferonlypointsofview,oplnions,whichare,atbest,

interestlng,Whichprovokefurthercomment･Buttheoplnionsdonotconvergeon

thetruth.TheycannotachieveemplrlCallyverifiablesurprlSeSthatforcescientists

tomakesubstantialrevisionsintheirbasicdescrlptlOnOfreality,Ironicscience

cannotachievethetraditionalscientificgoaloftranscendingthetruthwealready

have.Butatitsbest,itcan,likegreatartorliterarycriticism,inducewonderinus;

itkeepsusinawebeforethemysteryoftheuniverse.

Track(2):Otherscientists,likeDennettorDyson,areadvancingthepossibility

thatonedaywehumanswillcreateintelligentmachinesthatcantranscendour

punyknowledge･Accordingtoitsmostfantastic(orphantasmic?)scenario,

machinestransformtheentirecosmosintoavast,unified,information-processlng

network.Allmatterbecomesmind.Anal1-powerfulcomputerwouldtrytoanswer

TheQuestion:Whyistheresomethingratherthannothing?Andinitseffortto

findTheAnswer,theuniversalminditselfmaydiscovertheultimatelimitsof

knowledge.Thisproposalisnotscience,ofcourse,butwishfulthinking.Butitis

notthetypeofwishfulthinkingRescherandChomskysuccumbed.Ratheritis

scientirlCallydressedtheology･ThisscientifictheologystartsfromtheassumptlOn

thatasuper-super-intelligentcomputercansomehowmakeupauniverse-wide

infわrmationnetwork,andthenitequatesthisnetworkwithGod.Dysonmuses,
"Whatwillmindchoosestodowhenitinfわrmsandcontrolstheuniverse?Ido

notmakeanycleardistinctionbetweenmindandGod･Godiswhatmindbecomes

whenltpassedbeyondthescaleofourcomprehension･Godmaybeconsideredto
beeitheraworldsouloracollectionofworldsouls.WearethechiefinletsofGod

onthisplanetatthepresentstageofhisdevelopment･Wemaylatergrowwithhis

predecessor,orwemaybeleftbehind"･

Thus,sciencehasendedJthasoutgrowntheidealorthepursuitoftruthandis

now endeavorlngtOtransform itselfintotwodifferentstylesofintellectual

activlty,thatis,ironyandtheology.Butthen,whichstyleofthinkingshouldwe

welcomeasasuccessorofscience?AsforHorganhimself,hesideswiththe

optlOnOfscientifictheology･HeconfessesthattheexperienceofuAfterBabel"

situationinthescientificworldnaturallyledhimtothefollowlngconviction.That

is,"Science",notparticularscientistsbutscientificknowledgeitself,isrealizing

thatitslustforfinalknowledge and unification hasbroughtittothebrinkof

eternalnothingness,and thatitdies,everything dies;beingltSelfwillvanish･Its
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terrifiedrecognlt10nOfitsown plightwillcompelittoneefromitself.Therefore,

"creation"stems,Withallitspalmandbeautyandmultiplicity.Therefわre,our

human,Oedipal,ironicalstruggletocopewiththemysteryoftheuniverse
contlnueS.

HeaskedDysonforthenameofanyphilosopherwhocouldhelphimarticulate

thisvaguetheologlCalview,andDysonadvisedhimtoconsultCharlesHartshome,

afamousphilosopherandprocesstheologian.HorgantelephonedHartshorneand

askedhimifthisideahadanyslgnificanceorcoherence.Hartshomeanswered
thattheideawasthemostcoherentoneandthatitwascalleduSocinianismM.The

SociniansbelievedthatGodchanged,leaned,andevolvedthroughtime,JustaS
wehumansdo.Godknowsallorthecornersortheuniverseinitsminutedetails

exactly,Itspastandpresent,but,withallhisomniscience,hecannotknowits

futurecourseinprlnCiple･Hartshornehasspenthisverylonglifeargulngthatthe

onlytheologyconsistentwiththemodernscienceisSocinianism,andhefinally

foundanardentsupporterinayoungsciencewriter.ScienceisgettlngClosetoits

limits,andthetruthofSocinianismisbecomlngClearer.

4

TheEndofSciencewasabestseller･Thereappearedmanyreviewspraisingits

entertainingandthought-provokingstory.Asareading,itissurelyfulloffun,for

weareprovidedwithmanyexclusiveportrayalsoftheprlVatelivesandoplnions

ofeminentscientistsandscholars.However,therewereveryfewreviewerswho

agreedtotheconclusionofthebookthatsciencecametoanendornearlyso.

(TheexceptionalcaseofDavidLindley'sreview inIEEESpectrum isnot

surprising,becauseLindleyhimselfwroteTheEndofPhysics(NewYork;Basic

Books,1993)inordertosaythatphysicsandcosmologymaywellhavereached

deadends).ThereasonofthisgeneraldismissalisnotdifrlCulttounderstand.We

canthinkoravarietyofcriticismsagalnStHorgan'sthesis.

Criticism(1):Wearefedupwithtoomany"TheEndofX'.Themostfamous

oneisFrancisFukuyama'STheEndofHisloryandTheLastMan(NewYork;

FreePress,1992).ButwehavealsoBillMcKibben'sTheEndofNature(New

York;AnchorBooks),orGianniVattimo'sTheEndofModerniO/(London;Polity

Press,1988).Allthesethe-end-of-something-bigbooksaretheproductsoffin-de-

siecle(ormillennium)sensationalism.Theyshow akindornarcissism fわr

insistlngthatoursisaspecialera.
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Criticism (2):"Theendofscience"sloganisantiscience.Thebookhas

implicationsthatdiscourageyoungpeoplefrompursulngStudiesinscience.If,as

Horgansays,theageofgreatscientificdiscoverylSover,thereisnopolntin

trylngtOaccomplish,see,experienceanythingnew.

(Possibleanswer)Thesecomplaintsarenatural,buttheyareextemalcriticisms;

theydotouchneitherontheconcretesituationoftoday'ssciencenoronHorgan's

reasonlngWhichleadtohisconclusion･Theycouldbequestion-begglng,ifhis

conclusionweretrue.Weneedmol･especificreasontodoubtit.

Criticism(3):Theconclusionofthebookisamereconjecture.Nobodyknows

abouttomorrow,letalonethefuturecourseofscience.Itisunscientificand

contradictorytosaythatsciencehascometoitslimits.

(Possibleanswer)Certainlyitisaconjecture,but,asPopperemphasized,

conjectureisanessentialcomponentofscientificinqulry.Popperconstructedhis

ownfalsiflCationprlnCipleonalogicalanalysisandsomehistoricalanalysesof

science.HeHmeta-scientifically"palntedscienceasHunendedquest".Horgan

reliesondifferenthistoricaldataofscience,anddepictsitasbeingcaughtin

impasse.Thepicturesaredifferent,butthemethodisequal.

Criticism(4):Horgan'Shistoriographyofcontemporarysciencedepends,inpart,

OntheprlnCipleofHdiminishingreturns",whichheborrowedfTrom modern

standard economictheory.Some"complexity"theoristsin economicsare

seriouslydoubtingthevalidityofthisprinciple(4).Therefore,hislimitologlCal

estimationthatnaturalandsocialsciencesarecomingtOdead-endsisnonsense.It

ishishistor10graPhyitselfwhichoutliveditsusefulness.

(Possibleanswer)Perhapsthischallengeiswellworthconsidering."Theendof

science"sloganand"ChaoplexltyHtheoriessharetheconvictionsthatourstandard

understandingorscientificinqulrylSObsoleteandthatthepe叩etualincreaseof

thedegreeofscientificpredictabilityisamyth.Theyonlypartfromeachother

abouttheblueprlntOffuturescience･WhileHorganbelievesthatcontemporary

scienceisgettingCloserandclosertoliteraryenterpriseOrtheology,chaoplexlty

theoristsareargulngthatHchaosMor"ComplexltyMisnotasmartliterarymetaphor

butasymbolofthenewfrontierofscientificinqulry･Accordingtothem,Weare

JustbegimlngtOdiscoverthevastterrainorHnon-linear"phenomenal v ariations

bymeansoradecidedly"non-reductionist"method,i･e･,HsimulationM . H o wever,

atthepresentstageatleast,thebelieversinthepossibilityorh ig h er-order

synthesisofsciencesfromthechaoplexltyViewpointisaminorlty･On ly tlmeWill

tellwhichisright,HorganorChaoplexlty- ･
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Thus,itmaybesafetosaythis."Theendofscience"argumentisnotnawless,

butitseemstobenotcompletelyrefutedeither.So,letussupposehere,forthe

argument'ssake,thatthisisaplausibleplCtureOfthecurrentstatusofhuman

scientificknowledge.AndletusrecallnowthephilosophyofCharlesPeirceand

thequestionIposedatthebeginnlngOfthispaper.Peircebelievedinthefinal,

harmonicsystematizationofsciences･Healsobelievedintheemergenceofnew

theologicalconsciousnessasaresultofsuchasystematization.Afteronehundred

yearsorso,havethesebeliefsturnedouttobetrueornot?

Theanswerissimple･IrHorgan'ssurveylSCO汀eCt,thenPeirce'sphilosophyis

halfrefuted,halfvindicated.Peircewaswronglnthinkingthatthefinaleof

scienceisamajesticharmony.Scienceendednotbecauseitcompletedan

HArchitectureofTheOriesH,butbecauseitrecognizeditsowndeeplnCOnSistency

anduncomprehensibility.ButPeircewasrightinguesslngthattheendofscience

wouldbeabeginningofnewtheology.AtleasttheauthorofTheEndofScienceis

sympathetictowardHartshorne'sSocinianism.AndHartshorlle'sphilosophyisin

realityadevelopmentofPeirce'sCosmogonicPhilosophy.Therefore,Peirce's

positionispartiallyvindicated.

Peirce'sphilosophyiswidelyconsideredtobeorlglnalbutenlgmatic.Itisa

mixtureofmanycreativeideasandnumerousimpenetrablespeculations.Now,his

philosophyseemstobehalfjustified.Heturnedouttobetoooptlmisticaboutthe

futureofscience,buthisviewof"afterscience"wasontarget.Onlyhecouldnot

thinkofthepossibilityofG6del'sincompletenesstheorem.PerhapsPeircianslike

meshouldbeveryhappyaboutthisresult?Regrettably,Idonotthinkso.Exactly

speaking,Peirceisnotevenhalfvindicated･Foritisacuriousresultindeed･

Peirce-HartshornetheologylSatheoreticalconsequenceoftheprojectOf

systematiccosmogony.Iiorgan'stheologyisthatoftheimpossibilityofsucha

cosmogony.Surelyhereissomethingreallyamiss･Weshouldthinkaboutthree

possibilities･(1)Peirce-rlartshorneargumentforanewtheologyismistaken･(2)

Horgan'sargumentfわrthatismistaken.(3)Bothargumentsaremistaken･If(3)is

thecase,then,theircommontheologymaybemistakentoo,becausefrom

contradictorypremissesanythingcanbeinferred.

Asiseasilynoticed,itisatypical"antinomy"situation.Hence.finally,we

cannotbutaddonemorecomplaintonthelistofcriticismsofHorgan.

Criticism(5):Theargumentfわrtheendorsciencerunsariskorbeingtrapped

inanantinomy.Itarguesthatevenifwecouldsurpassourintellectualboundaries

ofcomprehensibilityandbecome super-humanly clever,stillouromniscience
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Wouldunderthespellofformalincompleteness.Butwedonotreallyknowthe

exactrelationship ofhuman comprehensibility and fわrmalincompleteness.

Therefわre,wecannotunderstandthenatureofsuper-humanintelligenceandthe

assumptlOnOfeverlearnlng,everevolvingGodisanHillusionofreason".It

meansthatourLimitologyhasnotyetfullyestablishedtheformalconstraintsof

humanunderstandingtodrawanyconclusion.Weshouldratherbetterstartagaln

fromthatbottomofCriticalPhilosophy.
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