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li: adciitioz t o  these ctlergies l i be ra t ed  from t h e  electrical orbits of tha atm, 

the  mcleus nzy also contribute by 

a s s  but co e l e c t r i c a l  charge. \??-E 

i b e h g  l i b e r a t e d  f r o m  each billet, t h e  nzutrats i n  passb.6 thm the  surrounding m c t d  

,! 

i 
cause by varioxs physical phenonem nc:7 elect5.cal  Lrbalances rshich further t h  I 

, 

I prockction of additional. nc'~ neutrors. Ir. t h i s  rzy th pile beccaes se l f  

I 

I i 
. 

1 

I t 
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C b : prepztuating i n  ac t ion .  YEth t h e  s h i f t  i n  a t O c  s t ruc tu re  by t h e  eddition of 
f 
b 1; ne:'; c h c t r i a l  ener&s, a conversion i s  fomsd s o  t h a t  nwtrons  are able t o  e n t e r  

tj &to tkle nwleus of certzin a t o m  of u r a n i u  238. T.hj.3 cpucs  an i ~ c r e a s c  ir? thi: 

.a 



12 ura-rliua alone, i n  (. .m widistarbad stzte, t Z s  radiation 

c>?osed t o  a relatively long period of the. 

wariiwi orzs  ard purc t i rzn iu  CoapOiL'lds and in the purif icat ion process necessarf 

t o  i s o l a t e  ursnium 235, was sinall 5a r?agni.tudc when com,nared vri 

Fence, t h e  r ad ia t ion  hazard fron the 

! 
r- . 

5 .  

71 

t b  p i l e  reaction. 

';ken such a bcbs rdnen t  o r  r?eutrcr?s ex i s t s ,  BS produced by t h e  so-ceE-ed. 

p 9 e  Tcaction, a ~ d  ncctrons s o  pmLuced col l idu ,  enter  OT othcrvrlse inte2Zel.c 5 . t h  

pzrts of L l e  stxucture of other a t a s  0,' any type, each ii;,terferer.ce vL11 C X L S C  

neture of t h e  react ion.  Since d.1 of these .-Prticles c r ' r a y s  are nothing m n c  
1 

than cxgressions of different %ypec of  e l e c t r i c a l  e n e r g  of diffcront  wave lengths,  L 

I1'4-101-l 
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UcPre rs i t y  of Chicap,  Dr .  R. S .  Stcm vias m s p m s i b l c  bc '77. A .  H. Cmpton, 

1 

?!e 2 i c  a 1 Section. 

The research gmup cqncermd 3 s e l f  w i t h  a t t e a p t s  at developmefit 
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stx!?ied f i e l d ,  a d  addi t iona l  woyk R ~ S  car r ied  out by t '~5 .s  sec t ion .  

experinefitaal uraniux p i l e  a t  krgonrie, and were ready t o  s5x-5 the ccnstruct ioz 

of & l a r g e r  prodt;ction t q e  u n i t  a t  ClinC0.n.. T h i s  was t o  be ussd as 2 @oC 

plant f o r  t h e  devdopen ' c  of production techniques as x e l l  as coat incat ion of 

develo_mzntal physical  research. This cecessitated 

G? ir.zny CE-X and specific r ad ia t ion  pro5le.z.s e r i s h g  

.risc;es of irctsrial. a p h n t  s c i t e  nhich could bct .. L 

a d d i t i o m l  experir.?en%ition 

fmrn t h e  h a d l i n g  cf l a r g e r  

.-. 
, 

be handled a t  tix p l m t  site.  
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E a c t i v i t i e s .  ?ne b i o l o ~ i c a l  resazrc.", secti.cn V;;IS prirr.zrily in te res ted  i n  t k e  
f 
i. 

! 

chezical separation of p l u t o n i m  239. These exposures &re p r i c a 5 l y  those of i 

http://secti.cn
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con tkuous  exposures of a n i r x l s  t o  both x-rays 2nd p m m  r ~ y s  f rm radim a t  

d i f f e r e r k  concen% n i t i o n  levels  fo? s p s c i f  ied p r i c d s  of t h e .  These ar,hals 

;';ere closely follloxed f o r  t h e  d.Eszorlst?atFon of t h e  eerliesc evidence or" ary 

visible chan,ges i n  t h e  blood, afid f o r  evidences of daage st "qxcified peyiods 
I 

of t h e  af ter  t h e  s twt  of t h e  exposmu. S!J& r e s u l t s  wiz of p e a t  v a l w  i n  t!x! 

! coyrzct evaluztion of a l l  types of Tzdiat ion exposure 2r.d -;dhilo par t ia l ly  

2,cglFcated by other t y p e s  of ex?eri%c-nt f i l l e d  obvious gaps iri t h c  f i e l d  of 

irf ornation on t h i s  subjec t  . 
. . -  

I . .._. -.... ". . , 8 '  : ., . . .. 

;w University -it?der t h e  d i r z c t i a n  

! .  
, 
I worker m i $ t  be exposed on rcdiaticn of his o n t i r e  body surfaca. Vayiom t:;ps 

I d  

U of x-rays ranging f roa  t h o s e  of E 10,CCO vol t s  to o m  nil l ioa volts were being 
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at.  S c i e n t i f i c  s tudies  d a t e 6  t o  t h e  za twz  d t h e s e  ct?a?,-3s acd t h e i r  
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eq~sm? t o  x-rays on s p e c i f i c  tissues, pzrt icular ly  t h e  v s q  sensitive bone a,2zrov! XG::~, 
L 

? 
1 

rat be injured. ' 
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SLzilwly he h s  beer. exposing Jkce t o  carefully graded zr.owts of  f a s t  neutrons 

f o r  acnte and chronic exposurcs. St,uiies are nade of thc biological changes 

1 

,' ! 

I 

r z d a t i o n  Zrcz t ke  cyclotron ht t3Ls ias ta l la t ion .  T h i s  Yia?k is being guided by 
1 
I 
I 

1 .  3r. Dmdy of t h e  Rochester  projec t  &XI h i s  aides.  

W'C w q.. .- ... Eesults of  these exposwes 2:- u~'-'*- ~ used f o r  cornparison with the resuits 
1 

of Dr. FaUh Z t  Colmbia also working OR fast  neutrons, axAd t h e  v;oL-k c z r i e 2  mt, 

c,? f i s h e r i e s  research xhich has b3er. assimcd as o m  of t h e  I x t i v i t i e s  of t he  

a 
l : e d l c s l  Szct ion.  This program u n d c ~  the d i r e c t i o n  of Dr. ,surer, Donddscr-,, i I f 4 1 0 8 '  I .  

I 



r;%ich s t w t e d  b 1943 aniici?atec? t h e  i n i t i a l  opcr;ltion of the piles et 

Y 

observatiocs bcf ore t h e  ac tua l  opcra t iom ccmecced. as certain- 

projec ts  such as t h e  BOMeVilh and Grzr.d Coulee H y d r o d z c h i c  Pomr projects 

had alroaey beer! believed t o  have l i rd t ing : .kf fec ts  on t h e  size of the sahon yrw-s, 

it. Y E S  irnpcrati-i-e t h a t  no e2di t ionsl  facto-rs shcu ld  bc if i trodwed i n t o  the ' r i 'vcr  

p~pclatlon. For t h i s  rz;?son t h i s  . r a t h e r  extensive project vias s t a r t z d  t o  

cietcrndne t h e  possible p r e s e n x  of a ~ y  a c h  e f f e c t  b:r t he  p l a t  pmcesscs ,  so  t h 2 t  

scita'ole correct ive =asurns could be insLituted bofors i r reparable  . 

d x x i g ~  was doze t o  this very valuable and i q o r t e r r t  industry.  . 
D r .  Donaldson, thercfore  initiated studies canczrning the c f fcc t s  of 

psssf ble rzdiati on (primriPy xi-rqy radi at2 on) 03 t ha se f i s h .  
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..- vzr ious  s l zcs  fra: t h e  egg s t q e  t h~ou ,nh  t h e  various dcvelopnentai stases t c  t'*- 

adill t  f i Sh. 

a d  %e corparat ivc f e r t i l i t y  or" t h e  eggs detemified against unexposed. f i s h  used 

n' ine yauiig r a i sed  frm such eggs wel-e ra tumed t o  t h e  r i v e r  

W.tCJ f r l  I 

! f i s h  n i t h  t h e  regular selaon run i n  t h e  spec i f i ed  per iod of time s :"b. .-* 

t h e i r  h e d t h  and s u r v i v d  as cazpared t o  t h e  n o r m l  o r  urxiarked fish. 

deternine 

ILU EfaPA3attan District, it  w i s  necessary t o  condmt  aninab studies wi th  r a d i m  -se 

04 f i 2 L  
&k& t h i s  substance me-kFcc-+- >zed as  a base l i n e  Z%& c o q a r i s o n  with t h e  o the r  
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'gczyoscs of c c n ? a r i s y -  

Tho Crocker Radiation Laboratory of t h e  Universibj of California uxler- 



d. Fission P r o d u c h  
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zeshanica l ly  into the b 1 o d  s t r e m  o r  t issae s p c e s  of the  body; t h o  effects on 

t?.e vLriocs organs of t h e  body a f t e r  each ty?c o f  exposure;.and t h e  rates of 
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d c k o n t a i n a t i o n  t o  reaove such materials frm t h e  s o i l  isere sLudi.ed. i i m t h e ?  

X s h  iv2i-e raised in ta&s f c d  by concentrations of t h e  cfflunfit  f r o a  t h e  $lss 

a@ evidence has been discover<;d t h a t  would indicate tha t  t h e  ano:r:t of 
I 
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protec t ion  of vrorkz;en i n  araas us ing  s i c h  ,r.aterials. Consultant servlces r e re  



CUGSLS~ acd various cmpoun2s mafiufecturc-d by react ing f l u o r i n e  xi t h  :Tgdrocar';ions 

(Tiuorcarbons - C7F16, C8 Fib,. C F ) .  The tox ic i ty  .of t h e s e  substar:ces YES 21 1+4 
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k b o r s t o r i c s  such 8s t h e  %ssea,-ch Division of t h e  U. 3. Surem of Lfires isid 

By use of +'A the de ts  developed by t h a  i-.3rL:e:3 in t h i s  research ,orcut, arid the 
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