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I should l i k e  t o  havc vou j o in  me icr a moment i n  an imaginarv journey 

b x k  t c  t h e  ?car 1930. 

Uictators wcre s t r u t t i n g  i n  Europe, and war was i n  tlw naking. I n  a Iinndful 01 

s c i e n t i f i c  labora tc r ies  cf the  iiorla a I e r d  s c i e n t i s t s  were busi i y  ex;;lnrinC thc 

atomic nuc lc i t  . 
gaining w i t h  neu too ls .  

;? ncr:. e r a  fo r  mankind -- t he  Atomic Age. 

0.n nation was s t ruggl ing out cT a p u t  depression. 

These s c i e n t i s t s  \:'ere e x h i  laratcc! !w t!ic knmledge tiiev were 

They were unaware, a t  the t i n e  t h a t  they werc shal-ins 

.';ow?iere was the  pace ol' t h i s  work f a s t e r  o r  mere extensive t h a t  i ihat 

is  now the Lawrence !iadiation Lzlmraton? on t!ie ticrkele); campus of tlic lhiiversitv 

of California.  In 1928 - the  late Ernest Orlando Javrcnce ,bi voung 

;:hvsicist had joined the  facultv a t  3erkele;y. 

I '  
-Ip .', 1..4. / ,<,7.  

I 

A t  thc  time physicis ts  rcerc 

t ry ing ,  with only l imited success, t o  clevise machines f o r  nccclerating nuclear 

p a r t i c l e s  t o  high energy -- i n  t h i s  \sav t o  e q l o r e  more f u l l y  the  s t i l l -  

mysterious aton!. 

?r inci?lc  of the cyclotron. 

I n  1929 the exuberant, tousle-haired Lawrence conceived the  

A ycar l a t e r  he deaonstrated tha t  it \..rould worl.;, 

mu hc g e p n  t o  ? m i l d  successivelv morc p w c r f u l  nacliines. 

ton 37 inch cvclotron -- the most pcwerful atom-smasher i n  the  world--\ias 

accelerat ing dcutercn ? a r t i c l e s  t o  thc  f a n t a s t i c  energy of 8 mill ion electror: 

vo l t s .  ';ew infcmtation about the  atom \:as podring cut of experiments. 

isotopes were b e i q  disco\.ered at a rapid rate. 

?ior?eerec! i n  b jo lozy ,  medicine, a y i c u l t u z e ,  and other fields. I t  was 

noticed t h z t  t!w ncutron bcm f rcn  the cycloti-on d rma t i cn l  l?? dcstrwmi 1 iviri;: 

by 1936 h i s  $5- 

!:Ldifi- 

Tracer techniques were bcin: 
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the  k r k e l c v  dcpartmcnts an3 t o  the  Laboratory. 

IJa\v-rer.cc, with cha rac t e r i s t i c  v i s ion ,  looked t o  the  future .  TI’ so 

much could he done with t h i s  qachine, how much more could be adiicved with a 

i)i,n,ger cyclotron! I t  would bc poss ib le  t o  transmute and t c  d is in tegra te  

!leacry nuclci  whose repuls ive electrical forces  cnuld not  be ovcrcme by t hc  

pa r t i c l e s  from thc  37-inch cyclotron. A wider range of radioisotopes Could 

be mzde fo r  use i n  biology and mcciicinc. 

b c m  could hc geiicratcd fo r  experiments i n  cancer--a f ield of continuing 

in t e re s t  t o  Lawrence. 

discovery of phcnoncna e i t h c r  he nor anyone could predic t .  

Anore energe t ic  cmd intense neutron 

rlorc i q o r t a n t  thar, anything, he f e l t ,  would be the  
14 

So i n  1936 Lair.rence set out t o  bui ld  a more powerh l  cvclotron. I t  

w x l d  bc, hv t h e  standar& of t h c  day, breathtahing i n  s ize  and rower. .A 

map,nct Iseighin: s o w  220 tons would have t o  be b u i l t .  ’lew cnginecrinz Frob leins 

r u s t  be solved. 

p r t i c l c s  t c  twicc the  c n e r p  of t he  37-inch cyclotron 16 mil l ion electron vo ts  

32 vi1 1 ion electron v o l t s  f o r  alpha y a r t i c l e s .  

iihen f inished,  t he  monster 60-inch cyclotror. would accelerate 
- -  - r-;J, &I:,\ 

4 6 

‘rile prohlcm of financing was a d i f f i c u l t  one. Covcmnent funds f c r  

such p r p o s e s  were non-existent i n  those days. 

w i t h  tlle 60-inch cyclotron plaved a biE p a r t  i n  the subsequent establishncnt of 

There was no XC--indeed, work 

that  agmcy. 

$150,000 t c i  $ ? ~ ~ , O ( ! O  - -  ce r t a in lv  a fortune i n  those days. 

The sun needed f o r  Lawrence’s monster xachine would cane t c  

iihere could the 

? *  
funis be obtained? 

I.*-‘- ,1 (5 
f:cm.cr ?resiclcr,t, S7roul sct out t o  help the  inpitier.: young s c i e n t i s t  

r;iisc t!ie moncy. 1:ro”r t ! ! c  Pocl\cfcl lei- t+..und:ition came $32,009 toward COP 

s t r u c t i m  of t h c  nzchine; t h e  Chemicrjl Foundation gave $20,000, the  Iksearch 

Ccqmr;it i cn $10, non and the Josin!i ‘lacy fbmda t i  02, S7,OOO. ‘‘isccllancous 



Crocker, S m  Francisco banker, yh i lan thropis t ,  and f c r  29 years a Rcgcnt 

and dedicated patron of the Lhiversity.  

i n  t i c  pronise cf the  machine i n  inedicjne, espec ia l ly  the treatment cC c m c c r /  

w i t h  neutrons. 

:~!r. Crocker \.-as part iculm-ly interested 
? 

;le gencrously donated S75,(;00 311d the  p,reat project  becmc 3 

r e a l i t y .  In his honor, the laboratorv \\as narilcd "llle ' . i i l l i m  i i .  Croc1,er 

Laboratory .I1 
€ 8 '  

.iy 1939, tlie :nassive new nad,iiie v;as f in ished and,.Jmc 30 of t ha t  yczr 

the i irst  t w g c t  w s  exposed t o  a bean. 3v f a l l ,  t rca tncnt  n i  ciecpseatcd 

c a x c r  rc i th  iicutrons \ms s t a r t e i  undcr the  d i rec t ion  cF ilr. P o k r t  -5, Stcnc, 

chairman o r  t h z  Dc;mrtncnt of I!adiolokp on thc Snn Francisco cnrnpus. The 

cxprimcct  d i d  not ?rove t o  be supcricx t o  ctjier nethods of t rcu tnent .  

The irnmcciiate p a l ,  i n  \,*!:ich ' fr .  Crocker i ias  decnly intercstcrl ,  -,:.as not 

reaclicc. 

turns ogt t c  be mcrc $ i t fu l  than the prdictable .  And thci-c a re  few more 

spcctuculzr exaiTlcs of this n x i m  t h a n  we f i n d  ir, t!le work. c f  t l l ?  6O-inc!: 

J u t  the ways of scicncc arc not always J i r e c t ;  the un;x-e<itablc o f t e r  

cyclotror.. 

As KC look fon:nrc! t o  t h e  l a s t  ex ; c r imnt  w i t 1 1  t h i s  machine a t  Berkeley, 

CT: June 3; - -  ccincidcntal l !~ ju s t  23 years t o  ttie Ca;,? a f t e r  the i i rs t  t a r ce t  

i n s  expsc l :  t o  i t s  bcm - -  l e t  us  look a t  a few items i n  the r o l l  c a l l  of 

ac!iicvcment w i t h  t h a t  has  been the most p-oductive ator:i-axsher i n  ? i i s tory .  

Disccvenr of P,adiois~tcpes.  Dozens of new radioiscto2e.s were discovered 

K i t h  tile 60-inch cyclotron. Perhaps the nost fmous  exxrplc i s  carbon 1 4 ,  1\01: meci 

a1 1 i;vcr t!:c xcr ld  ir, research w!:icn has irmeasarA)!y edinnccc: mr unilcrst ;tnt!ir.: 
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L:liil-ci1ce an4 h i s  col le;lziles, the  60-inch cyclotron prodilccd evcn la rger  q u m t i t i e s  

or radioisotopes than tliw had expected. 

;-rnuiicc 29 times grca tz r  auont i t ics  of radioiodine,  and, s i n i l a r l y ,  larzcr 

n u n t i t i c s  of other isotoTes. 

cyclntron \:as v i r t u a l l y  t h e  world's sole producer of radioisotopes.  

nnc! John Ia,Tencc, eager t o  have as much work donc as possible ,  pioneered on ;i sna11 

scale  the rl istr i lmtion of radioisotopes i n  the C.S. and abroad -- a function 

no:> !-zricmcd on a world-iiide indus t r i a l  s ca l e  by the  Atonic Enerzy Comnissio:i. 

Irl 1541, d i s t r i h t i o n  - ;:11 f ree  of charge - was divideil roughly as fc1lov:s: 

For exaiiple, i n  a given t i n e  i t  coald 

For sorne time after i t s  conpletion, t he  60-indi 

SO I h e s t  

/ 

33 ;.cr cer,t f c r  the Radiation L'aboratory; 40 per  cent t o  o ther  dep - tmen t s  of 

the Ih ivc r s i ty ;  m C  30 7er  cent t o  other  i n s t i t u tu ions  i n  t h i s  country ant? d>rcXic!. 

Scvcrnl 5w-dreC 2octoi-s and $0 un ive r s i t i e s ,  medical sc?iools, comerc ia1  c m p n i c s ,  

and goverawnt laborstor ies  received isotopes.  IsotoTes were sent  t o  .4rientin:i, 

Sci:-:im, ITilly, Paraguay, Peru,  and other  foreign countries.  

Lvcn a f t e r  t!ie g i a n t  reactors  of the  Atcmic Energy Cornmission took over, 

the (Xl-inch cycfotror, continued t o  be a poduce r ,  f o r  the X C :  and o thers ,  of 

i :Tortant  i s o t q c s  t t ;at  cannot be made i n  rcactors; f o r  cxmIFle, s o d i m  24, 

pctsssiw 45 znc! calcium 45 and 47.  

Tracer s tudies .  'I%e Crocker Laboratory $emi t t ed  ar; accelerat ion and ex- 

pmsior c.f t racer  studies of both normal and clisezsed processes i n  humans, an ina l s ,  

and ir.  T h y s i c s ,  chcmistrv, nzr icul ture  and industry. 

t h a t  c m l d  not  bc nbtziner! by any other  means. 

Knm:lcd;c,c was Sathered 

The astonishing and unexFecteci 

s p c t i  of bodv ficta5o1isz wis rcvcaled. Understanding of t!:e n ine ra l  w t n b c l i s n  
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vhicli is s i n i l z r  t o  iodine, were conc!ucted. 

d i o l c ~ i c a l  e f f ec t s  cf ra l ia t ior . .  Studies of the  b i o l o ~ j c ~ ~ l  e f i e c t s  of 

radir!tion have continucd a t  Crocker s ince t!ic inachine was first o?cratet! i n  1939. 

Exy,Ictration of the severe e f f ec t s  oi neutrons on l iving c e l l s ,  notcd wi th  thc  

57-inch cvclctron, werc in tens i f ied  t:ith the 60-inch i n s t r m e z t  . 
i q i t h  x u t r o n s ,  a lpha p a r t i c l e s ,  ai;<: radioisotopes - -  had milc!~ t o  do w i t h  the  

Such rescard l  - 

sai'ct)? r ~ ~ y l a t i c n s  established ddrinz h'orlcl i a r  I I  f o r  the ,ltomic b m b  pro jec t  

and contii;ueti Juring the ;>ost-wor ger iad ,  and lcci t o  the brand s tudies  of r ; l i jnt ion 

c f f c c t s ,  including tliosc noti' bein: coriductcri on space raciiati on w i t h  several  

accc le ra tc rs .  

!liarnosis m d  Trc3t;Iel;t of Disease. I f  tlie rcsults of the most i m c d i z t c  

use o i  t!ie 69-inch cyclotron were disa;?poiRtinL, the v31ilc of !wr!, v ! i t h  thc  mchinc 

i r i  laying a foundation fo r  t reat i r .2  cancer and other cisezses i n  ot!ier WT.;JS !)as 

't;urned c u t  

. . '~nlysis  o 

advantagc. 

successful 

Lmircnce Y 

t o  bc irmeasurably y-ea te r  than anyone could have fcrescer: i n  1336. 

ncutron treatment showed thc ? a r t i c l e s  d i d  not  y j  clc! z s i zn i f i can t  

i3ut thc knoiiledze gained yrcvidcd the foundation for  the  present 

anel h ighly  Fronisinz t rea tnez t  of cancer being carriec! on by Ilr. John 

til the mcii nore e n e y e t i c  alpha ? a r t i c l e s  acccleratcd in tlie 184- 
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'I'cday, v i r t u a l l y  every najor  medical center  and hospit;il i n  thc  nation 

and i n  man); f o r c i p  collntries has a radioisotoyes laboratorv -- and ;i larzc 

;\art o: t!ic foundation idas l a id  for  t h i s  hcncfi t  t o  mankind hv  the Fionccrinf, 

wrk a t  CrocLer Laboratory. 

kven more Lar-reaching m 3 y  be thc  new wzys of d i s p m s i s  an6 treatment 

t1x:t have been developeJ as n r e su l t  of nci; knowledge o i  heal th  and disease 

gaincci t!;rouzh t r a c e r  s tud ies  with radioisctoy.es. 

I t  is  notewort!iy :mi symbclic t ha t  the f i r s t  t a r p t  boxbardcd a t  Crcckcr 

\ms ircn j > h o s ~ h ~ t c  -- !d;i ch viclded r n d i o x t i v e  phosp!iorus and radioact ivc i roc.  

The bo!rhrcbent ims czr r ied  ogt by ET. Paul Aebersold, w?io for  some years was 

ir! c11;dry c f  the operation of the 6C-inch cyclotron and who i s  no!\' !lead of t h c  huzc 

r d i  c3isctGy;cs ;>rcp-rui fo r  the  .Atomic E n e r p  Comnissicn. RaGioactive i ron a n i  

F?,cc;?horous arc noK workhouses of nuclear mcc!i cinc. 

Establishment o r  Donncr Laboratory. The f i n  establishment of t h e  

broaJ r c t c n t i a l  of radioisctopes and ?a r t i c l e  hems of nccelcrntors i n  ncdical  ax1 



a f t e r  ilnivcrsit:; of Cal i fornia  a n i  other  s c i e n t i s t s  joir , t  1:. discovcrcd t k e i z  i n  

the d e b r i s  ~f the  f i r s t  !ivdroeen honb cx;,losion. Elcz-ient S5 ( a s t a t i n e ) ,  

si;ijliii- t o  iodinc,  m s  a l s c  created and idcr . t i f ied a t  Crockcr. I n  311, 7 

clc:;;cI?ts and rimy isotoges of cnch of these and othcr clenients w r c  discovered 

w i t h  t5is macliinc. i\ vholc rmi  bod!. of s c i e n t i f i c  knowlcdzc MS erected by 

t h i s  vmrl,.. 

p l u t ~ i i i u n  could bc prociaccd i n  l u a n t i t i c s  su f f i c j cn t  f o r  a r.ucle;ir weapon. 

60-inch cyclotroii cci1cI pi-cx:ace only tir?). amounts of the element; but thc auan t i t i e s  

The 

Tor Furifvifis t!ie r,lutoiiiwn t h a t  was tc? be mmufncturcd i n  t h e  reactors  l a t e r .  

F1utci:ii~i-i turi:cd out t c  bc the na t ion ' s  diicf a toxic  \ienpcns in::retiient -- tlic 

Iicv n; i tzr ia l  f o r  t11e c!cfersc of the free worlJ. 

.'\uclc;n- ! 'owr. Plutmiun s i y i f i c n n t  I v  expanded the pctcnt j  a1 of nuclca-  

cncr5y Cor- Towr. '!orecvcr, U-233, a ur,miirn i s o t c y  made froz t h v r i u r  \;as 

n x l o o r  enerzy resoilrce5. 

h b c l  ib-izes. ,..'ark r*.ith the 6O-irxii cyclotrcn was i i r c c t l v  01 inrii r cc t ly  

rcs?onsible for the :;ohel !k ize  Goin? t o  four menlxrs of the facul ty;  t o  E(h*:jii 

f!. ~ f c ' ! i I l m ,  j:rescnt i i r e c t c r  of the Lahoratorv, for  his work. i n  t h e  discoven- 



t r a i n i q  ground cf sevcral  Iiuncirei-; nuclear scientists. Sone a rc  on various 

canpuses of the University. Others have taken Crocker kno1\7-hcv: t o  laborator ies  

a l l  over t h c  world. 

rescardi  m c !  teachin?, and so  riultiFlicc? t!ic hountv G f  the l a t c  !!r. Croclier's 

s i f t .  

In  many instances they have establ ished ner; p-ot:rms of 

'4r. Crocker d iu  not l i v e  t o  see the  Crocker Laboratory b u i l t .  2 few 

mcinths a f t e r  !ie made h i s  g i f t ,  lie p a s e d  away. 

t r i b u t c  t o  '?r. Crocher at a m e t i n g  attended by 7f!!30 students.  

sa id  ci ?!r. Crockel-: "iic cntered v:ith urderstnndin: i n t o  the  l i f e  or  t?le 

i n s t i t u t i o n ,  and gave f r e e l y  of h i s  t i n e  and silbstnnce t o  t!ie up-buildin2 

of i t s  f a c i l i t i e s  and the p-onotion of i t s  welfarc. 

anu ~ m s c 1  f i s h l y  because he believed thnt  t he  Unii-ersity rcnders an invaluahlc 

lrmix service." 

Socn after,  Fresident S;roul p i t i  

Presitlcnt S ~ r o u l  

These things lie d i d  ~ c n t r o ~ r s l y  

At thc? t i n e  no man could Coresee the  imTort of !!r. CrocLer's r i f t  -- oiic 

czf mny t o  the  University -- f o r  the  1,aboratory bearin: h i s  n.me. 

the y c n r  1902 is f a r  d i f f e ren t  from the world of 1936. 

sixii if icant rszys as a r e s u l t  of Vr. Crocker's timely zencrosity.  

T!ic r:crId i n  

I t  was wc!e s o  ix 

Science i t s e l f  r e f l e c t s  i r p r t a n t  chan.ys. Tic "bi:, laboratom", Cicnccrec' 

h?* Ls\t-rencc t c ?  a large e x t m t  a t  CrocLcr, is ;? f ix tu rc  of !nodern FcicRtif ic  rcscarch. 

(;TOU? rcsexrc!), a lso C'ioneerccf a t  Scrkclcy, is an e s sen t i a l  nrtier OT the 

Tic.ll?s. 

YreCcccssors. 

tile coiii ; \ ~ ? i i I  s n i  thv  ?rcyrms. 

i n  !wny 

Tothy's accelerators  dv:nrf t h e  60-inch nac?iine, c\reil as it c i~m-fcc!  i t s  

i 'rivztc tionors stlc'ior! cm afford the ! q c  o g t ! ~ V s  l-eqiiirec; Fcr 



T!ie ";.a\toff" Crcm the research a t  Crockcr was i n  EO smll mcasure 

rcsyonsiblc for  recoavAit icn by the Federal Ccvcrnmcnt of the necessi ty  of 

I-cdercll investment i n  basic  research i n  the i n t e r e s t  of thc m t i o n a l  wclfzrc. 

Today, i n  thc atomic f i e l d ,  the Atonic Energy (:omission expends hundreds of 

mill ions of ciollnrs annually t o  insure the  continued flow of bas ic  knoxlcdge 

s imilar  t o  t h a t  which I q a n  t o  emanate from CrocI\cr i n  193'3. Includcd i n  these 

outlays has bee11 the najor pa r t  of the suFTort c.f the Crocker Laboratory pro;i.rm since 

;:.crlC :,'a- I I O 

Scveral years ago i t  becaw c lea r  t!iat thc Crciclter 1,al:or;itont 1 . ~ 3 ~  ncarinc. 

t!ie end o r  i ts  b r i l l i a n t  service.  F i r s t  of a l l ,  r n T i d  advances i n  science a n i  

tcc!innlc:y imle i t  riesir3ble f o r  the Lawrence Iladiaticn Laboratory t o  coi1struct 

3 sGnethrtt l a rzer  a n i  xa-c f l ex ib l e  cyclotron, i n c o r p r a t i n z  ne\< pr inc ip les ,  

t o  r c p l x e  the 00-inch ncrci;inc. 

recently coq7 leted nri "'171~ ;!i 1 l", :vith X C  f d s .  

Such a cyclotron, the &%inch instrment,  rias 

Scconc!, t h e  Crockel. Latmstorp 

i t s c l r  1iCulU havc t o  bo r;izcc, t o  make way for  3erkclcy campas develoFxmt. 

the clJ mchine  wil l  continact t o  serve sciezcc.  iicrcre h i s  dea th  i n  l95S, !':mcst 

Slit 

Law-cncc startccl the t r ans fe r  of the 6(?-inch cyclotron t o  Davis, where it could 

be used t o  great advar.tclt:e ii! the buddinc phvsics progrm of t h i s  e spnc l inz  canpus. 

You will r eca l l  s imi la r  mensurcs !y Lawrence t o  huilcl UT ~ l i y s i c s  Froyams on 

other ifniversi t y  c::r~yscs: t he  37-inch cyclotron was ?!ovci t o  the  Los A.gcles 

c r ; , u s  i r ;  1947; ani  t?;c 32 Gil l ion  elcctror? vo l t  Trcton l i nea r  accc lera tor  wm 

treiisferrcci t o  the University of Southern Cal i forn ia  i n  1955. 


