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G u x r H r n S r ¡ x r h a s a r e p u t a t i o ¡ l f o r h o l d i n g s o m c l r ' h a t h c r e t i c a l a n d

certainly provocatil 'e r ' lews about scie¡rce' A great ir iend of his rold nrc

'Gunther  is  a lmol t  a lv , 'a ,vs wrong,  but  he ; t ' 'á l r i1 l ' l  inrcrcst ing ' '

A l t ho r rgha lead ingmo lecu la rb io log i s the i sunus ¡ ¡á ! i nbe ing . i ¡ l . ase l l se .

anti-reåuctio'irt. H. believes that certain problenls in biológ1i, such as

horv the brai¡r ,,r 'orks, are inrrinsicallv insoluble and cannot ult i 'matel;.- be

reduced to explanat ions at  the nro lecular  level '  He a lso '  does not

bel ieve-contrarv to the acccpted v ieu ' - that  the DNA, 'conta ined

rvithin the egg provtdes the programme for the developnrent of the

embryo.  He argues '  that  the genet ic  n"¡ater ia l  is  
. just  

one,  of  t lc

components in  a 'comPlcx in ter¿cr i t lg  systenl '  'a l ld :  sqes 'emtrrYonlc

der ,e lopmerr t  i ¡ r  s imi lar  È.* ,  ,o  that  o ia cora l  is lar ld :  t | ic  r .esul t  o f  a larqc

n . , -b . . o fp red i c rab le in te rac r i ons tha tne r ' e r t he lessg i r ' c . r i se toaqu l t c

ordered srrucrure. In his book Þàr,¡do.te-r Qf Pro.grcss, he argues that

science is runninq our: rhat soon all the problen:s çapable of solution u'i l l

be solved.  
' :

;- i l  pu.r.ri, of rhis arqurucnt has led him into th:è 'f i .- ' ld o[

hermeneutics, the theor;' 'nd 
"udu 

of hovv rve should interpret such

rhings as the scr iPtures or  the f ind ines o[sc ience'  He now supports  h is

t h e s i s r r ' i t h t h e c o n t c n t i o n t h a t t h c - p a r a d i t r r r s o f s c i c n c e a r e h e a r . i l v

in f luenced by the essent ia l lv  theological  t radi t ions in- ,  ¡h ich thcy

operare. In rhis analysis rhe sciencc. of rhc u'est is a very:,different âctivitv

to rhe sc ience ofrhe east ,  and reducr ionisnl  is ,  a t  least  in  par t .  a  subject ive '

cu l tura l  Phenomenon'
f  In  a s imi lar lv  heret ica l  ve in.  Stent  has a lso arqued th¿t  s tv le in  sc ience

is as in tporranr  in  derermi¡ r inq outcol l le  es content .  I f ,  he suggests '

. W a t s o n a n d C r i c k h a d n o t d i s c o v e r e d t h e s t r u c t u r e o i D N A t h e l r ' a v

thevd id ,o rbeen thek i r l dso fpe rsona l i t v thev \ \ ' e re ' and the in f c r rma t ton

had,  instead,  emerged in a caur ious '  precenteal  fashio¡r '  the impact  would

have been ver l '  much lcss ancl  the course of  sc ieuce a l tered '



G U ¡ i T I I E N  S T E N T

t '  Much of  s te¡r t ls  work, in  rmoleçpla¡  b io loev ,Yal  dql i  wi ¡h Max,

Delbruck's phage group at the.california l¡srlrg¡e of Technçrtog,,r ',

Delbruck 's ' in f lucnce, ,not  just  on Stent ,  but  o¡ l  , the,  ¡ 'hofe f ic ' ld  of

nrolccu,lar biologyr has been profourrd. Pþagc. arc.viruses--l itt lc: nrorc:

than sequcnces of ¡¡eneric,matcrial-rwhich invade bactcria, ald dircc¡

thei r  unforrunare hosts, to,begin s1 'nthesiz ing v i ra l r  protc ins.  Dclbruck '

u 'ho had , in i r ia l ly  t ra ined i  es a phy 's ic is t  spccia l iz ing,  in  qt tanturn

mechanics. was o¡re of rhc first thcorctical phvsicists to sce thc

possib i l i t ies opening up in  b io log¡ , .  Hc rccognized that  the s inrp l ic i ty  of

phage made them an,ideal systenr for studying,thc action of ecnc's at the

molecular' lcvel. He described thenr as 'a, f ine playground for scrious

children r¡'ho ask anrbitious questions', and, it was using this systc'nr th¡t

he u,as able to esrablish thar DNA !,r 'as the genetic matcrial. Each

summer,in the r94os, he,ran,an enormously influential course 9l Phage

ar rhc coldspr , ing Harbour i l ;aboraror içs outs ide,New York.  Among

thclse, i r  ar , r racrcd,u 'ererpc- ìoplc ' ,such asJinr  \ ) /a tso¡ t  and Seynror¡ r  Benzer

ç 'ho g crc ro sþa¡ .c  thc ¡c , , r '  f ìc lc l  o I  r r ro lccular  b io logt  .  Togc- t l lc r  u i th

h is  col laborarors Salva. ìor  Lur ia and ,Al t rcd Herschev he reccived a

i r . -obel  Pr ize in  i9ó9.
r Stcnr. l ike, I lrcnnc'r.,no\-\,r u'orks'on.higher org¡anisms. Hc studies the

der.c lopnrenr .o l  thc ' - lecch;  arrd i r r  par t icu lar  thc nervous svstcnl .  Gir len

u'har seenr ro be his,rather¡gloonlyl vier1,¡ about science. one oithe first

things I rvar:red ro ask him \\_es \4:h)' he did it all. I u'as also curious to

knorv horv his rhouehrs on lhq we): science operates tvould atlfect his

view of a figure,such as Max Delbruch. And a¡ ltent, l ike Delbruck,

Crick, and a,núnrberrof.orher,molecular biologists. began his career in

rhe phvsical  sc iences. , l  $-anred,  ro '  f ind out  $ 'hat  made hfm changc

dircct ion at  r l  hat  \ \ 'as to [ tç  . ' . ¡4ct i ¡  t ] . re  nght  t l l ' l lc :  :
¡.- ?,*," i
"-;1:J¡,]1ï t, "- /¡

Whe¡ I  r , , ,as a teenaqcr  nrv nra in in tcrest  rvas ra i lu 'aYs.  I  rvas l iv ing in

Germanl . ' .  in  Ber l in .  and a l l  rn1 '  f ree r i r le  u 'as spent  et  the Ber l in  ra i lu  ay '

srar ions u.atching,rhc-  r ra ins go b) ; .Thc ' \ ' \ l 'ere m) 'nra in in tercst  in  l i fc .

So nrv p lan u,as ro become ei rhc ' r  so lneth ing l ikc a ra i l rvay 'enginecr  or ; t

c i ' i l  cnqinecr ,  I rhen I  emigratcìd to,Chir -agor  f in ishcd High Schooi  tb , ' r ' , ' .

ancl r.r 'ent on. rot, LJnl.r 'crsii l .. I dc-cicled :,to studY cngil iccring. -l iLrt

somehou', forrreasons thar I can no longer recall, I ¡ igned up for chemical

enqirreer¡g, nor for cirl i l  engineerirrg, so I studicd chemical engineering

for  one vear  ar  rhe (J¡ l ivers i r .v  of  I l l ino is .  But  I  d idn ' t  l ike the drarv ing-

rot'i
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We hadi  io  do engineer i lg  drarwin lg;  ãnd I 'wasr  ve¡y 'Poor at  that .  So L,

decided' io 'get '  óüt  óf  engineer ing and I  went  in to chemi l t r ¡ r :  So in 'my

secorrd vãr. 
'rr.the Ll¡i iVersit l; ¡ t ' . '  . 

-ê 
ar'maJor in'chcmistr'y' 'r Then I

found I  "  d is l iked o iganic chenr is t ry  ver) '  h luch '  But '  : l  ,  d id ' l ike

calculariois,r air 'd iomebodi'told meithat plt¡isfual chent,isrry'ruas'rtrherc

You d id calcular ions.  So I  becamc a phYsical  chenr isr  and I  f ina l lv  got  nty

degree. :M'v ur iderg iadurare,degrec '  is  in . 'esscnr ia[11 ' ,phYsical '  
'chcnr is t r ,v ,

: t : .

'Had 
i 'eu,2r ' ) ' ,  idca,rvhar 'you rvere goi ¡ rg to.dt l  u- ' t ¡h , i t  !hg|?,  ,  .  , , ,

'Well, 
r i:ot,êxactlr;. I ki:elg that rhcre r+'as 5¡çþ ¿:¡rl1i¡¡i¡,asiGraduatcSchOttl.

but rhis rtãs"all r lcry' 'r 'âgue in:mv;mind. It,q'as durinq.rhle uraÎ..a¡ld,l had a

job duriitg m! sertiôr ve2r ott the svnthr--tic rubbarrreseaich,progranrnrcl. '

rvhrch 'was rhcn n¡ i l  br ;  th '  Õf fce of  War Pródt ic t io¡ l 'a t : l l l i ¡ ro is , ,Thcv

ofl.-red lìe thc' oþpoirunity, to do a Ph.l). in'phvsical, chenlistrv, uih,i lc

u 'ork i r r .q  or í ' rubb,e i  a¡ ìd Íhatrs" \ r 'hat  I  d id.  So I ibecame a h igh 'polvnler

chemis't r '" iorkiirg on the ph,isical cheútistrv of rubber, pollrnlerizatton

and  so  o ¡1 .

'You ' re  no t  i l t  b i o l ogv  I ' e t l '

No,  no.  I  gor ' in to b ic l logy af tcr  I r ry  I )h.D.  i l lherc rvas.a rvo¡r ia¡ , r , that  I

k¡ rc . r l 'ar  I l l ino i i .  lv lanha Bai l¿Jr ,  u 'h i r 'ù 'as,  o¡ le  ot  the ear i icst 'Amer ical r

e lecrro l - rn icróscopisrs. '  Tha' r ' ì  acruel l r ;  had,¡ ¡ j  e  leC¡ror¡  nr icroscope !  This

r 'as i r r  
' r Í l i ' . : i i l r 'ü . , r t iCs. 'S j rc i  

kr ic i r l  ss i r ì r '  t r io logy becaúsc shc ' .had¡akcn

Dcl brückis f i i i t 'Fil laEé iotirsel ar c rl ldsþri ' ( Haîtrour' in' '1 94'-f '  she' ga've'

nre Sihroái i iger ' í ib ,ook l l 'hat  is  Lí f t ,?  ro r . :àd, . 'âr id .5¿i6[ . , : , i f ]s i5  ' ta lk ing

about  rh is  man I  knorv.  He's  ra lk ing about  l )e lbruck ' .  And I  was

absolutei;. fascinaréä by this book. and I began ro formulare a plan

because I  vvas very 'bored u ' i th  phvsical  chemist ry .

' \Vh.v d idn ' t  I 'ou l ike i t? '

Because rhe spi r i r  o f  rescerch.  ar  leasr  ar  I l l i l lo is .  \À 'as that  a l l  thc

important  th ings in  phr 's ica l  che mist ry  had bcen dotrc  at  the rur¡ r  of  the

cenrurv and vou had to d iscover  somerhi ¡ lg  le f t  that  hadn' t  been done

yer. Thar wes rhe arr of research! Then vou had to do it. publish it, and

then find something else rhat had¡r't been done. And, although at the

t ime I  couldn ' t  formulate i t  prec isely l  I  found' th is 'very,unsat is factory-

Then I  read about  the gcnc! ' l lhad never  t ikèn a course in  b io loer ' ,  ar ld

thc onl t  t inrc I  I l ; rd  lc tL i : l l l r ' ìhc '¿rc l 'eb i t t l r  qCl lcs ' \ \ 'âs : is  at t  ' t tnc lcrqr .¿duatc
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r¡,hen I took a philosophy course. It ç'as on the great ntinds of modenr

r imes and rvas abour Freud,  Daru. in ,  Marx.  and Hunle.  And i t  was in  thc

cours(. on l)ar$'in rhat I for the fir lt r inlc hcard rhr. u'o¡d 'gcnc". so. nry

acquainrance u: i th  ge¡er ics was,conlp lc te ly '  c_onf i r red !n th is  onc

phi losophy.coursc.  Anvrvay,  I  lc f r  l l l ino is  for  a ycar  ro go (o Gcr¡¡ ranv to

r.r,ork for the nril i tary ggvertìnlcnt. and uthilc I u'as thcrc I rcflected

nrore and decided rhar  I  d idn ' t  \ \ :a t ì r  ro s ta,v in  chenr isr r r ' .  So I r r r 'cnt  back

to I l l ino is  to f in ish n lv  Ph.D.  on rubbcr  at ld  dur t ¡ r ¡ ¡  that  vcar  I  u ' r t l tc  to

Delbruck askinq h in l ,  to  ta! .c  me on.  Dclbruck; ' * 'hen I  f i rs t  hcard ofh inì ,

had bee¡r i¡r Tcnrressee rn4r'rrn', roo kccn to go ro Tcn¡lcsscc. IJut rvhcn

I came back fronr'Gçr:many', itt lg+7, my friend Martha lold ¡nc that hc

had become a Prqiessor at Caltcch. My dream had bec¡l to go to

California in, any casc, so t decided I 'd l ikq to go to r¡ 'ork w-ith hinr. So I

rvrote ' f )ear  Professor  Delbruck,  I  rvant  to ,go in to b iophl 's ics.  do you

have a place for someone like mc?' He se¡rt me back a postcard-

Delbruck then onl1. corresponded rvith postcards-and the ans\\ 'er was
' t r - r ¡ .  I do ¡ l ' r  h ¡ r ' c .  an t ' p l acc  i o r  a l l t ' boc l v  l i k c  vou . 'So  tha t  e r l dcd  n l y '

carccr  ln  i - t ro loqr  at  t l ic  t in lc .

'That 's  qt r i te  a dcvast¡ t t ¡ rq rcpl r ' .  Werc 1 'ou devastated?'

I  u 'as conrpletc l r  crushed.  ) 'es.  Éìccause i t  had a l rcadv takc l r  a lo t  of  nerve

ro u.rirc to hinr in rhe first place. But then a ti iend of minc said that the

l r4crck chcmical  cgmpan) 'had just  cstabl ished a I rc-s 'k ind o i fc l lorvship.

a posr-docrora l  rc l l t t rvshi ¡ r .  Nou .  post-doctora l  te l lor i -sh ips l ikc th is

\ \ .ere verv unusu¡ l  ar  that  r in te aDd th is  rv ts  speci t rca l l r  ior  pcc lp l r '  , 'vho

had,been r ra i ¡ red in  Chenr isr ry , to go tnto b io logr ' .  So th is  f i iend of  mine

to ld, rne 
'That 's  $ 'hat  you ,wanr t ;  do.  Whv don' I  ,vou apply? '  So u 'hv

not? I applied for rhe fellou'ship. savin€t thar I ç'anred to go and work

rv i th  Delbruck.  Ând about  s ix  months la ter  I  suddenly qot  a te legram:

please conre ro Ncu,  York nexr  $ 'cc-k.  for  a l r  in ter | icu.  That  \ \ 'es the

f i rs t  t i ¡ l r '  l  t t ' , ¡k  a t r ip  l t  s t l t l lcbt , . . l '  c l rc ' r  . ' l l -c t l :c .  t l l '  t ì r r t  t . ì \ tc  ( ) i  f i ( ' ( '

t rar 'e l l  But  th is  in tcrv ie rv  \ \ ras ebsolut ( - lv  dcvastat lng.  I t  u-as tcr r ib le '

Thev asked me: 'You knorv vou \ \ 'ent  to  go in to b io logy '  What  do vou

*,añr  to ldo?'  So.  I  sa id I  rvanted to test  r ¡ 'hether  the second lau 'of

thermodl,namics applies ro Iiving sysrems. They u'ere all shaking their

heads,and afrer rhe inrervieu'l u'as dismissed summerily. I went back to

I l l ino is  rota l lv  d. 'pressed.  Trvo davs la ter  I  qot  a te ieqranr  sa.v ing that  I ld

qor  rhe fè l l ¡ i i  s l - ¡p,  \V l tc l l  I  L Iot  th is  rc lcqr ln l  I  u  r r l tc  to  l )c lh l ¡ck and



said,  'Hel lo  you probably don' t  rcnrember me any more. ,bt ¡ t  I  have th is

fe l lowship to come and r , , 'ork rv i th  you. :  And Delbruck repl ied that  ves.

that  u 'a 's  f ine ánd so for th; 'ar ¡d said lUndoubtcdlv  you, \ \ ¡ent  to  work on

phagc . 'So  I  sã id ,  rYes ,  I  wan t  t o  u ' o r k  on  phage . ' I , d i d ¡ r : t  even  knc ¡u r

u 'hat  i r  rùas.  So,  mi .  l i fe  changcd conrplete lv 'a f tcr  that .  bccausc I  had no

more contact  u ' i th  en, \ ,o i ' thc 'peclp lc  I  k¡ rcu 'bcforc,  I t  u 'as l ike bc i r rg

reborn.  l ikc bc i lg  a bor l -again Chr is t ian.  I  wes 2,+.

'Did your  fanl i ly  or  an,vor¡c d isapprovc? What  d id your . f i ic r rds fec l

about  rh is  changc'?:

None of  my fami ly  were academics.  My fathcr  thoueht  chcmist ry ,

biológl;, the q'hole thins was a wastc of t inle'anyway---l should be in

businessl  So i t  seemed qui te i r re lcvant  rvhat  I  was doing.  IJut  I  th i ¡ lk

n lost  of  inv f r iends at ' l l l i ¡ io is  thouqht  I  u 'as out  of  nry mind too;  becausc

the usual  th ing tor  a l l  r l rv  co l lcaqucs lvvas to go '  in to l )u¡ront  or

J\ l lonsanro.  Most  of  thc chenr ica l  industr l ' rn  thc Uni ted States r . r 'as then

run bv graduates o i  rh is  chernis t ry '  dcpar tnrent  at  I I l ino is .  I t  rvas

immensely, porverful. Verl, feu' people ,À'ent into teachine positions and

to go into bioltt!) 'u'as considc-red conrpletell '  nutry.

'So i t  rvas ver ; '  exc i t ing.  berng in th is  ner , . '  e¡ rv i ro¡rmctr t? '  l

Yes.  Dc ' lbr i rck to ld nrc l  ' 'Y i ru ' rò going to takc the pha{c coursr '  a t

Co ldsp r r r r r :  I - l a r [ r ou r . 'S r j  I  s : r i d 'Yes  s i r .  I ' l l  c c r t a in l ¡ . do  t ha t . 'Anc l  t l r c r c

i t  rvas imnrediatc ' ly  obvious thar  research u 'as somethln[ l  ent i re lv

differenr. There s'ere a mill ion problc-ms. and rhe art of research '"r 'as to

pick which problems from the mill ion of unsolved ones. rether than

having'to find something that hadn't becn done yet. So this u'as l ike

being le t  loose in a candl 's torc r ihere vou'can eat  a l l  vou l ike.  ,And that

suû rn re r  a t  Co lCsp r i nq  Ha rbou r  pcop l c  l i k c - f  i l l  Wa tso ¡ i  a ¡ l c i  Scv lnou r ,

Benzer \ \ 'c rc  rnv c lass lnatcs.  Thcsc pcopl-  \ \ ¡crc a l l  o l  a  qrra l l r r  o f

i nc i i v i dua l  t o ta l l v  un l i kc  anv th i r )g  i ' d  knou 'n  a t  I l l i no i s .

'Can I  just  ask vou about  Delbruck? Do you th ink important  f igures,

l ike Delbruck, reallv shaped the whsle development of molccular

b io log,v?ì

Oh yes. Delbruck's influence in molecuiar biology is very curious in that

he u'ás a kind of Gandhi f igure rêallv. His strength r¡'as his

incorruptibil i tr ' . He \L'es nor a leader in the sense thar he acrually made
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good ìuggcsrion¡ ór that his i¡tuirion wàs especiatlv good. It r¡,asn'i bad,
but  h is  ro lè was'essent ia l lv  mo¡al .  Everyoi r 'e 's  in tent io i  o i ra in l  was ro
please hinr Pri2el, ór recogirir ion by othersi *erc only iecondãrr,, The
nrain rh ing u iab,  when ¡ 'ou d id somcrhi r rg,  !oú were hoping ' that  Max
u'ould approve of  i t .  And thercforc th ings l ike steal ing or  corr rpc ' t i t ion
didn ' t  ex is t  because Max would sec through thenl -  I t  would bc l ikc God.

)'ou see. If y'ou did sonrethinq i i lcgal, maybc vou'd gcr au'ar' ,¡ ' i th it rvirh

a fe l lorv mor ia l ' ,  bur  God' rüôuld knoú that  you:d chêatc 'd. :  :  :  ,  '  ,

'And did'evciyoncifêèl the iame vray about'.,Dclbruck?l : :

All of the grouþ,'thé so-called þhage'group. fctr that ivav. So it crcatcd

order .  Nou'  the point  wås ' ' ihat  ve iy 'o f ten Max's opin iôns rverc

incorrect .  and so i r  s ,as a lso a tcst .  You <¡ f ren had to do sonreth ing a¡ ;a inst

h is  v ieu 's .  but  hc r lou ld respcct  i t .  You rvould sq1 ' l  u  ant  to  do th is ' .  and

hc 'd sa1'  ' l t 's  nonsense.  I t  rv i l l  never  shou'  anyth i i rg . '  But  onc d id i t

an\ ' \ \ 'a \ ' ,  and i f  you could thc¡r  shou'  h in l  good resul ts .  thcn he ' ¡ 'ou ld of
course inrmediatelv ho¡rour rhenr. He rvould f ecl e vc.n bettcr that against
h is  advice.  r 'ou had prevai led.  But  he rvas a lu 'ays the standard of
in tc 'qr i t r ' .  and that  is  rvhat  l r rade th is  nìovcnìe ' ¡ ) t  possib lc .  And the peoplc
r lhor : l  hc thorour l i r l r  d is ; i ¡ r ¡ . rorcd of  \ \ 'c rc , tust  or¡ t .  Of 'cc j r , r rsc.  i f : ¡hr-

Icadc¡  is  bad t l lc r : . r icrc iur ic ' i i  c-oLi l , l rh ic  b, ¡c i  fbr  thc f i t i ic ì .  I r 's  noi  r l ' i rhoìr r

r isks. 'Bút  I  th i ¡ rk  i t ls  prob.rb lv  cssc¡r t ia l  that  rheré is  a lcader.  Ant j  so rhe

ficld rhar vou a¡rd I àréli i l tcrc'sted in. dc'r 'eloprnent. is parrlv in a bad stare

because there is no idqqlogy', no ieader u'ho is sertit 'r€i the tone. rvho is

some k ind  o f  cou r t  o i appea l .

'You r l 'ere 'nou' ;u- i rh in. the cour t . ,as i t  u-c-rc ' .  o f .Max Dc' ibruck.  a¡rd vou

found science satisfri iäq.in e:\ ',-a)',vöu hadni tounC betc¡rcí-', : :,

I rvould say''I aiiëadi found science irselisarisfv' ing at II l inois, cven as a

phvsical chemist. Because r¡, 'hat I l iked mosr rvas beinq 'a scientist '. Mv

inrcrest .  s t ranqelv enor . rqh.  in  sc ic¡ lcc i rsc l t - .  is  nor  a l l  that  dccp.  N' lv  nreur

i n t c r c - s r  uhc l r  I  qo r  i n ro  sc i c r i cc  \ \ ' às  t o  bc : r  i c i cn r i s t .  i  l i k cd  rh ¡ t  as  a

l i f e s r 1 ' I e ' : . . | . . j . . , ,

' l  u'anr to knou' ruhat that meens.

Well. the l ine of u'ork-to be in a lab. To rvork in a lab is to have friends

s ' i th  u 'hom vc;u d iscuss prc l t r lc 'nrs o imutual  i ¡ r te¡csr .  Thcn vou d iscover

thar  vou car i  t r ¡ r 'c l  ¡s  a sc ient is t .  ancl  qo a l l  ovcr  rhc nor l t l .  Yotr  Ì r ¡vc
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fricnds e ye r)-u'he¡e.¡So,,f li!g,th9roc¡a! qspg.çts. ! cqn¡i.dcr,¡h¡1 o. ng of the
tremendous , satisfaqtio¡r¡ ,of b,i¡ig in sfience And r'r'hen I find

sonrcqhing;-,!¡rc lqtq tinles 1.çr'¡,{o f¡nd somçthlng,le\\,'*'hich isn't ven'

oftcn-t s:ou!{ s1,;',¡r1'¡¡.r.1r,,¡rtitft.tio¡r'itl disçot1ç'r.1. is thq,thot¡gþt that

next r i , ¡ne. l .go. iq i .  mcc¡¡ i r1g l , ¡c 'al lv u ' ! l l  hai 'e, tonl i l i l i ¡1$ t9 !11:

' l r ' s  D_ot  q r r , i l ¡ ,q l l r ¡ç t ¡ l , l , l  s r1 l t rca¡ ¡on  thc¡ r :  , ,  , , , : : : .  . r :  r ,  ,  ,  , :

No. thc intcl leccu¡. f ,gr¡ t i f icat io¡r  i r  nruçþ les¡, tþ1¡ ¡hç cr,pcc' teci  Jcrsard
rhar I ' l l  havc u'hcl l  I  see nty buddics thc- ¡ lcxt  t i ¡ l re.  al ld tc l l  thcnl 'Look

hcrc man. I iound this!',This,ii,u'hat I l ikc'bc5¡¡1,þoq¡ s!:t! 'fìççr:.l '¡n al.rval's

thinkrrrg abour çhc p.ape¡lrl,ol¡ s€c. Eyc'n þgfo,1c f ,h4r1i¡,tou,rrd lfnl9!h¡¡1g'

I 'n. ,  al .cadv.rh! 'k ing oi t l ¡eopc¡r i 'g ph¡ási 'of  thc prpcr rrr  11,þich' l  rv i l l

d e s c r i b e t h i s d i s c o v e r l : .  ,  ) )  t : ,
.  : ,  

' _ :  . r r ,  
. . : t  . 1  : - - 1 . - - - , 1 . '  . .'You're alrcadt '  thinkirrg of thc t i t lc.  and thc opening phrasc?'

Ycs, befor lr  i ' r ,efou¡d. i r . :  ,ycl . ,  .  , , , . ,  . , ,  ,  . .  ,  ;  , .  :  , .  .  ì r  . ,  r ,  ,

' - {nc l  p t rb l i sh i l l , l  thc  F3} rc r  q i res  vou qrc r ì t  p lcasure? '

Tþ . r t ' r  r i t l l t .  r  cs .  A l : . { .  r ' i ¡L t  S( 'c .  n l i l l ì \  1 r t -  l l l y  Co l l ; r l -o r r to rs '  a l thouqh

thcr " re  c rcc l i c l l r  r r ten '  rhe¡ ; " ¡ ' t ' l ta r t l l ¡ ' ¡ ' ¡L t l i shed '  i t ' s  a ls '1 ) ' s  ä  t r ( ' l ì l e l ì -

d t r i l s  s t r ¡ .eg lc  to  gc t  thc ' l ¡  to  puLr l i sh  p ; lpc rs  a l ld  Sc ' r  o ¡ r .  I  c -a ¡ l ' t  undcrs land

tha t .  So . there ' ¡ .son1e k r ¡d  o f  ,gap be ts lee¡ r  my¡ ,dçr  co t l4bgra tprs  and

nrrselt .  l lqç,au>c i iJ d¡,çl¡ ' r  pu¡Ìr tht¡¡:r '  the,l ' ,  ç 'quldp' l ,P!-þl i¡h !b¡ ¡,ears

' A n . l  t h . ' s r . ì t i t i f r t i \ r r l  o r - p L r l ' l i s h i n g  r s  r t ' r l l r  s o  t h : l t  o t h c r  P c ( ì p l c  r v i ] l  s c c

'o ' r  *  o rk - i t ' :  a  sor t  t - . ¡ i  a t t  cq t t - r r t ¡ r? '

I  don l t  \ \ ,enr  ro  denv  tha t . ,The erpec ta t ion  o f  adnr i rac ic l l ¡  p robab lv  i s

rhere  roo .  bu t  I  th ink , i t : s  no t  ou lv  thar .  I  th i ¡ rk  i r  i s jus t  the  p le 'asure '  I  l i ke

.o¡1.s¡5¿rion 1'er1i ¡ ' ¡r¡ch. a¡¡d ¡o nrakq cQrlver.ssl ion )-oq,h4\j f  to haye

s o m e r h . i ¡ r q t o i 5 q ; \ ' : ' A l l d s o i t . s p a r ç l i , t h a t . I t l r i ¡ r k . . :

' A ' d  s o  t h c  p . i p c r  i s  a l t l t o s t  l i k c  a  r r ¡ r  o t -  i l l r t i a t i l l r l  t Ì ) c  ( ' t ) l ) \ ' u r \ ; r t i t t l l ? '

Thar 's  r iqh t .  r , . -s .  I t ' s  a  b i t  l i ke  a  noyc ' l i s t .  I  imaq ine  u ' i th  a  novc l i s t  tþere 's

probably, an ego-rr ip. rhar he u'ould l ike to be famous and have his novel

,d*i..d. But I rhink rhar's nor all of it. He has sorne urge:to tell n'hat he

k n o r y s .  . . , .  . ' , , , " :  : :  : .  . . .  . '  . , .

' l Ju r  ç 'har  a ' t . r t t i r r  d iscovcr r :  ?  \ 'o r t ' r ' c  s ¡ r rc ì  t l l ¡ t  rhc  q r ¡ t i f ì c ¡ ¡ io r l  rc r l i i  l i t ' s
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in having somcthing interesting and new' to tell people; but isnit thc

actual solr. ing-the n'ton't"nt of soll ' irrg'thc problc'm-not atl cxciting

monrent  for  1 'ou?'
'  l :  l ;  :

Of course i ¡ fs  e¡q i t ing.  but  I  th ink the f ina l  exc i rc¡nent .  the rcal  source of

the grat i f icat i -or¡ .  i5  not  so much hcat ins ¡ la tu ic 'as beinq ¡b lc i  to  tc l l  i t .  Of

coursc,  i f  I  havc a theor \ ' .  99 pcr  ccnt  o i thc t inrc thc thcorv is  s ' ronß,  hut

that  t  pcr  ccnt  oI the t i ¡nc rvhen I  ha" 'e  a theor \ ' ,  a¡ ld  Iqct  cxpci in tcr t ts

rhat confirm it. thcn of coursc ! 'nr very h1,lP)' t 'o¡ it to rtrrn or.rt that u a¡ .

But  I  th ink the happincss n la in lv  der ives f ront  be ' ing ablc thc¡r  to  u; r i t t '  a

nice paper. Let's ga-:y, if I rt 'as on a dc.scrt-isla¡rd, Robinsol¡ Crttsoc. I thii lk

I  u 'ould¡ l ' t  do sc ience-

'Because the¡c' ld,b1 no o1e ro tel f  i t  to?'

Exact lr ' .  I f  Iuas nrarooned on an is land with a lab, I  don' t  thir lk I 'd do

anv exper i l r ì c ¡ ì t s .

'Thar 's  a \ ' ( ' r \ :  n ice s 'av of  putr in t  i t .  Nou' .  I  knou' that  ; 'ou ' re i l i terestcd

in thc phr losophv in the sc icnce.  L)o you th ink there 's  sonleth i r tg  cal led

scrcnt i f ic  nrcthod ? '

Nor rhr t  vou cân i ì r rn ln latc . .  I t 's  I rc l t  thc rvav I th i ¡ lk .  O¡ le can nrakc sotne

qcncr ; r i iz : r t i r>ni .  b t t t  t t ,s  t l lor . ì .a t t  a  i r . t . rs t r . ' r ior i  - just i t ìcr t io l r  .  .  .  ,

'St l  hos 'dc l  vou actual l l  qo about  vour  o\ \ 'n  -sc ic l lce i  i t 's  a u ' id . : i r :  i l i ' lc l
' , ' ierv .  fbr  exat lp le.  anrongst  people u 'ho are not  sc ie l l t is rs-at rd evel :

some scientists bclie ve it.----that the \\ 'ev to go about science is !o have' a¡l

absolute l l '  open mind. '

No.  rhat 's  conrplete nor l i . -nsc.  Yot t  ca l t ' t .  There 's  no such th ing as an

open  n r i nd .  F i r s r  o f  a l l .  i r ' s  a  ps rc l r ( ) l oq i c . r l  i rDposs iL ' ' i l i r r .  I l u r  cVcn  i f  i r

\\.cre true. t l:en ,vou rvould be conde¡nned to i¡iactivlt) ' . so thcrc's l. l t i

such th ing as an open mind.  You har ie to have some k i l ld  of  pre judices

and approach the rvorld u'ith some kind of theoretical framework.

' l 'm  so  q las  t o  hca r  y ' ou  sa1 ' t ha t .  Sc ien t i s t s  e re  ve rv  p rc jud i ced  and .  i t

secr . Ì ls  io  n lc .  tha¡  is ' , r 'hat  act t la l l r  q ivcs thu dvnal l t isnt  to  sc ic t rcc.  T i l ¡ t 's

rvhat  sc icnr i t ìe  inraqi ¡ la t ion is . '

Yes.  Thc p icrure of  the sc ient is t  as a ma¡t  u ' i th  an opet l  nr i l rd '  so l l ¡eone

u'ho rveighs the evidence for and against, is a lot of balone,v. Scientists
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are studting the, world, the outer wo,¡!d, and that Presents us--wirh an

inf in i rude of  phenome¡ra,  so you could not  possib l l l  addres-s a l l  th ings '

you havc to n lake abstract ions.  You must  selcct  a sub-set  of  phcrromcna

to arrend ro. ,  A¡rd th is  s-e lecc ion must ,  by necessi tv , .be che ory-euided.  so

b; ' the vcry fact  that  1 'ou focus vour  at tcnt ion on just  some l imi tcd th ing '

yåu'r. prgudiced fronl thc very bcgin¡ing' This ôpen mind business rs a

lot  of  nonsensc.

'Do 
1 'ou th i r rg thcr l .  in  that  sc¡rse.  that  thcrc is  anv analogl '  bct rvee¡r  ar t

",,d 
,. i",t.è?ih.'r" ', a lot of slightiy ronrantic discusslon abotrt thc

crear iv i ty  of  sc ic lnt is ts  bc ing thc sanlc es the crcat iv i t l 'o f  ar t is ts ' '

I rhink therc is sonte sir¡ri lariry. Therc's also a differcncc benvccn aÎt arid

scic¡tce. Thc world that the arrists add¡qss is the inner u'orld' so the

fundamc¡rtal ditTerence between a lcl:r¡t ist and an artist is that thc artists

address the i 'ner *,.rrlá and the emotiorts, r," 'hereas the scientisrs address

rhc c. rurcr  r r .or ld  of  ph1's ica l  phcnonrena.  But  I  th ink the s imi lar i t f  is  the

lucr  o1- :  d iscr . r \ . r , r r  I  c ì r rn ' ¡  b ,c . l icvc that  ¡ r t  is  o l t lv  in tcrcstcd in

ù ' rcr ra. l ' l l lc l i t .  I t  is  sr ' l i ìa .  to  sc icr tcc i r r  that  i t  c¡ lc lca 'ours to d i -sco 'cr

r rurh.  Thc a¡r is t  c l tc ice 'o l r rs  ro d isct t r icr  i ru th about  thc em.t i .ns.  the

inner  u.<. r r lc i .  l r 's  t . tor  a quest ion of  tests or  proot- .  but  o iva i id i t r ' .  
" r ' i rc thcr

rhc cxpcr ien. . i  r . ' .n . , ,  va l id  to \ rou or  not .  I t 's  a subjcct i 'c  judgernent  l f

\ .nu t . . l  rhar  rcadurq Dosroevskt '  prov ides You wi t l r  some ins ights.  the¡r

e'i¡hcr vou ft lel that or \ '6tl don't '  'Thcre s no !! 'ay of proving it '  and

therc 's  actual l l  no need to prove i t '

, ls thc procé5s oi cliscor,er1., ir.r art âlrd science reallY verr' different?'

I , jon ' r  rh ink i t 's  so c l i fJcre l i t .  I ior l  the < ' ' l lc  hal ld  \ ' ( l l r  r lo  to phls ics c l ; rsscs

u 'onde r i nq ' \ f , ' hv  docs  th t  snn  r i sc ,  a ¡ l d  qo  dou 'n? 'and  t l i c r  r c l l  r ' t r l r

abou,  grr r l i t r . .  and Cìa l i leo a 'd Nc*, to¡r .  rhcn 'ou t tc l  good.  At  l ¡s t  ' .Lr

understand u 'hat ' i  qo inq on up thc; re '  r ight? I  rh i r lk  th is  is  not  so

di f rcrcnt  i ¡o ln u-hcn ) iou read l )ostoe vskv 's  le  t 's  sa}"  or  rvhen vou ! la l ¡ )

in-s iqh¡s i ronl  Shakcspearc '  You:u l rde rsrancl  about  peoplc '  u 'hat  I r lakcs

,h. i "  do ç.har  rht - r .c ìo.  I r  enlarqcs . .our  t rnc lcrsta l id i ¡ lg  of  the wor ld Scl  I

th i l ik .  in  that  setrse.  thc act  of  c l iscover ,v  is  not ,so d i f ferent .  But  i t 's  a

di f ferent  phasc o i thc '  rvor ld '

'But 
-vou're talkirre about respondins to sçience and responding tc art '

Wl lat  abc¡ut  the actual  process of  doing ar t 'or  sc ience?'
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That is vert, differcnt, but the end result is sti l l  this psychological

g r a t i f i c a t i ó r r .  t  
, ' '  , " ,  .  .

' ls  that 'ú 'hv l  vou 've moved. into th is '  nerv : f i  e ld of  herntcneut ics ? '

I  have dq. ;e ioped a s ide ' in terest  in  phi losóph;- :  I rd , l r . rd"  s tudied, i t  as a

s¡ude¡rt. and I q'as interested th'en. bur nr¡' e¡rthusiasm :u'¿5 ¡s¿llìrr

au'akened rvhen I u'orkcd inJaparr. I rvas'therc'in :9óo on' a,sab¡batical. ln

the labs, '  thcre iwere people in  whi te coats rvork i r rg rv i th  t r l t ra .

centr i fuges.  phage.  mutat ions and so ior th,  just  l ike a l r .vrvhcrc c lsc.  I tu t  I

was amazed to discover thag they'werc actuall,v fu¡ldanrc¡rtallv difTcrcnt

in thcir approlch, Thef r view of rvhat the¡' '  u'ere doing'seenrcd to bc

quite dif lc'rent from miile. So, my' ir iterest in' epistcntologr' :rrrd

phi losophv'  i r 'as: :aroused bv th is  personal  'exper iencc of  rhc ' rac l ic¡ l

d i f lcrcnêc 'bet iueen jàparrese'sc ience:and'  what '1 , :knc ' rv  to bc.  Wcstcr¡ l

sc ien cc.
; '  '  .  )  ,  '  .  : ;  , :  :  :

'So u'hat u'as thc difrerence?'

Ir has ro do rr' irh thc notio¡r of realitv and truth. When I r 'r 'an¡ed to please

I)e lhruck.  i  u 'a l l tc-c i  to  publ ish sonrcth ing fh¡ t  u 'as t rue.  s i ¡ lce onlv that
' , r 'or r l t l  p l r ' . i rc  h inr .  I l r ¡ r  s  l lar  I  l ì ru l l . l  in  - l lPÍ l i  r r  as : r  l : l r ¡ch, t lc ' r rc  acst l lcr ¡c

i ) ( ) i t ( ì n .  
' f  

Ì l c  . ; l c r i i . l n t t  t , f  , [ r i l t l l ' u : r :  l l o t  F . ì r . i ¡ . n ( ) ì . u ) t .  Fo r  t ] l cn r .  u ' r i t i r r q

beaut i t ì ¡ l  påF( ' rs  \ \ 'as \ ' r - rv  i t r r ¡ ior t l t t t .  a l ld  thc Lrc: lurv ot -  thc p lpcr  r r ' ; ts

paran)()unr rarl icr than rhc tn¡th. I tìrst gctt o¡lto this u'hcil I rcalizr'd th;rt

rhe nor ion of  a contro i lcd exper inrer l t  sc-cnìcd ro bc fbrc i r :n  to the

_|apanese. Thcr"re mostl\ '  ìpositivc thinkers. T,o thenr a: co¡ltrollcd

exper inretnt  is  n 'égat iv isnr  vou scc.  l ike t rv ine to rear , th ings dorun: ,The 1;
don' t  l ikc rhat . ' ,41só.  dur i r . rg sènr i r rars.  the tvpe of  quc 's t ions ¡hat  v t :crc

asked u ould ner ' t ' r  be 'ãr i t ica l '  qucst ic i t ts .  At  f ì rs t  I  thouf lht ,  i t  
" r :as 

l l rsr

pc l l i t eness .  bec¿uscJapane i . ' a r c  vc r \ ' ¡ r o l i r e .  I l u t  i t  ¡ c rua l l v  has  a  r r ruch

deeper phi losophical  and rc ' l ig ious basis .  I t 's  IJuddhrsnr  as opposed tcr

Christianirr '. I think Westerir sciêncc depends on the:norion of lau' ar¡d

order .  His¡or ica l l r ' .  ,vou can t race the developnrent  of  th is  not ion f ronr

that  o i  an ordr ' r ly  uni r ,ersc creatcd bv God,  u 'ho made the lar¡ 's .

Morr 'over .  He created us in  His i rnaqr 'and there ibre i t  is  e lven to us to

div inc thc rcasons rhat  Hc.  in  His in i in i tc  rv is . ' ionr .  h¡d i l l  c lcs i t t r l ing thc

r ro r l d .  And  s , r  t l l c  u l t t l ì c  c r t t c rp i i sc  o i  sc i c r r ce .  ! t r u t : l l ì i l \ \ i ca l l r - - l ' n l

spcakr r r t  about  t l l c  rnc tap l r  t ' s i ca l  bas is  < l f  \ \ ' ¡ ( ' \ t c r l r  s (  r (  Ì

rh is  c re  . l c l l c , : :  ( ì t ,d .  thc  ( - rc ¡ t tL r .  l l r l t . l c  thc  la rvs .  c r . ' : r t ,  ' :

' , : l  ; .  ( ) l ì

.  j  ì  t . l g c .
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and rhcrefore we dig fqr, w.,hat Hil, lqltof l l '9rc,' 'Thq¡e's,¡9,me çha¡cc of

f ind ing out ,  you see.  
'Whereas '  

for  the Buddhists '  th is  
:o¡¡ tex!  ls

co¡rs idcrcd r<¡  bc the hc ight  of  ¡ ra ivetr , .  Bc 'causc"  for  them, arr l 'bodv who

has anv sensäknôws' that , rhò wor ld is  i ¡ l f in i tc . ly  complCx.  So, that 's ' the

radicaldiffercnci'.,,Becauie,tf )iqr¡ belie'r 'ethat ¡herc arq,rl9.,f11vs' and th.a-t

therc is' i io,ord,erl i¡ress,rthe¡efolq, thcrcl is also n9 lr.u!hr' '  Thus ir 's all a

qucsrion; of sr: lr j ccrir: ityr r$:hiçh,is exactl v $'h at aven t ga r¡]9 pli i  lc'sf Phlrs

of  sc ience.are ,sÂvl r ì { , r ìo$t : . . . I lu t i . thq Japq¡ lescrpc ' .opfc]  hai , . . ¡ . !c l t  ¡h i5 tor

centur i i 's ,  fôr .n l i l lc ¡ r ia ' ,  i r l r , thq, i r  hear t ,of  hear ts '  , :  i ,  , ' ]  : ,  :  l

'But  I ' r :ç ,a l i ¡ 'avs bc l ier :çd, in  ordcr l i ¡ lcs5,  s inrp ly  becausc 
: ,  

t  
1PP.t t , t : , : , t :

¡rlr- that.thc ivo¡l{ is orderfY. I r,t i l¡va-vs 
scc'n Palierl ls ¡tr: ihc }\ 'orlo: ;

I leguìar i tv . ,o icoursc.  is  a fact  o lexpcr ience which ' rve sç lc '  and thel  ì t :

eer in the cradlc. IJut that,is di.f iercr¡t f,to¡n þçiicving lhat thts grlqrJirrcss

is. in facr. out rhcrc'. we're taught that orderliness is a reflectio¡r <'¡f

under l r . i ¡ rq larvs $ 'h ich i r  is  g iven to us to d iscover .  That  is  not

¡ tcccssar i lv  rhc sanic th i r rg.  That  I  th ink is  so lneihorv a, rç f lqct io l r  o i  a

c jc is¡c Lrc l ic ' t : . ,And' l  c lo  bc, l icr :c  t i r . r t  rv i l i lc ' t ì rc  IJuddI is ts  ] ' \ 'e19 r \ ro¡ tq in

rhe sh() r t , ru l l i ,becausc i t  tur ¡ rs  out  that  thc $ 'or l . l  ls  n lore co¡ l lF ' rchcnsib lc

tha¡ i  rhev rhoughr.  in  thc long run thel '  $ 'ere r iqht .  No$'  th¡ t  $ 'c ' r 'c

pushed sc icncc ro i rs  l imirs ,  r ¡ 'e  sec that  thcv u 'crc r ight  a l tcr  a l l .

'Arc vou, thr ' I l  '  t to t  ¡  rc ' ,duct i r ' rn is t  ]  f )o  \  ou I )ot  
,bcf  

icr  c  thr t  a l l  hut l l : t t t

beha' iou¡  car i ,br ,  s l l - 'u . l r :  rcc luc. 'd  r , - ¡  n t t . r lcct r l ¡ r  b iu l . ,g l :  r ¡ r  ¡hc I . l rg  rù11 :

on rhe cot . l r ra¡ \ , ,  I , .be l ier :e rhar  sc ic . l icc is .  br  t larure,  rcduct ionis t '  but  I

also believe rhar.redrrctionism rt. i l l  not carfv us all the wa;-. olre of the

reasons u,h,v I think science sri l l  e ventuallv peter out is because !'ou must

a l$ 'avs expla i l r  some higher  ler :e l  in  terms of  some lorver  level - thar 's

u .ha r  sc i cn r i s r s  haVc  ro  do .  I l r ¡ r ,  I  t l i i nk  t h ¡ t  rVhcn  f i n l l l r ' \ \ ' c  t { c t  t o

suf i lc icr r t l r , ,66¡¡1,p lcx , th ings ' , ,  th is  r r r l l  l lo t  L ìc  pc lss ib le-  ì r  is  prc ' - l t t ' ì ¡

because, l  th ink reduct ionis ì l l  rv i i l  h¡ r :c ' to  ia i l .  rhat  I  bc ' l icve that  sc ic¡ r rc  ìs

coming to an end.


