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Froklems t o  be irivestipated 

1. Continuation of t h e  measurement af' f a s t  neutrons f o r  

b i o l o g c d  dosage. 

Clinton labora tor ies  to corre la te  t h e  r e s u l t s  of our 

(Fart  of t h i e  work rau ld  be done a t  

b $ 1  

bio$o&cal experiments v;ith th &e obtdneci at Clinton..) 7 
2. 

3 .  

Development of ii rr,ethod of measuring neutmn cose by 

cher ica l  means. For one th ing  i t  m u i d  be veri- i q o r t a n t  

t o  know v.hether for ecual ionizat ion,  t h e  c h a i c a l  c h w e s  

prochced by neutrons are e q u d  t o  or Zreater than those 

pmduced by x-rays. 

wi th  t h e  r a t i o  x/n f o r  bioloe,ical e f fec ts .  

T h i s  would be useful  i n  connection . 

The successful  measurement af neutron doses by 

chemical means would grea t ly  f a c i l i t a t e  t h e  determination 

of the d i s t r i b u t i o n  of t i s s u e  dose i n  a n i u i s  of different 

x 

sizes. This w i l l  have t o  be done i n  cne w a j  cr another 
. .  

%e$'ore t i&esul ts  .-.. of h o l e  body i r r a d i a t i o n s  of anir;ds cf 
P'8 

differehg-  species  can be properly correlated.  

Zeasurernent of radioact ive isotopes f o r  b io logicc l  and 

meai c a l  applicEtions . 
G,-. . , ... ", 
' 'L,,,.. ,.I. s- 

'. 

The problem is essentid.1; one cf measuring t i s s u e  
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5 .  

6. 

7. 
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doses when a c e r t a i n  ccncer,tration of a given r a d i o m t i v e  

isotope i s  present i n  a t i s s u e .  

avs i lab le  t h i s  can be cone by c d c u l a t i o n .  However, h t  

present t h e  data are kriovm x i t h  fa i r  accurecy o n l j  i n  t h e  

case of a few isotopes. Since t h e  riLeasurercent of t i s s u e '  

If t h e  b;sic data  a r e  

doses by t h e  method w e  hzve developed is very s h p l e ,  the 

d i r e c t  approach i s  rr.ore prac t ica l .  

Correlation 01 tissue doses ard biological  e f f e c t s  produced 

by exterrial i r r a d i a t i o n  and by radioactive isotopes 

i n t e r n a l l y  administered. 

on aninlsls but with the  objective of app134ng t h e  

information t h u s  derived t o  t h e  human body . 

This v;ork would be done la r&elg  

Correlation and f i n a l  eva l ra t ion  of r e s u l t s  of chronic 

exposure experiments car r ied  out ~p t o  June 30, 1946. 

T h i s  vlil l  be done gradually 2s t h e  necessary physical data 

are  obtained. The c o r r e l a t i o n  should include 211 results 

obtained on t h e  project.  

taken i n  cooperaticn v ~ t h  c ther  laborator ies .  

W l o r a t o r y  b i o l o g i c d  experln.ents t o  extend use of 

Accordingly it should be under- 

rad oactive isoto;-es es t r a c e r s  or therspeut ic  agents. 

Stud; of t h e  funaacental  biol 'oEical actiGn cf ion iz ing  

radiat ion.  (Vie have been i n t e r e s t e d  b~ this problem f o r  

many years and xork along t h e s e  l i n e s  V;i l l  be continued 

i n  any case). 
- - .w 
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8. Zeasurezent of t h e  r s d i a t i o n  of' radiozctive i s o t c r e s  t o  

provide sate for  t h e  protect ion of ~ e r s o r i n e l  t;nL f i l m  

i n  t r a n s i t .  

vd11 increase ZS t h e  a i s t r i k u t i o n  of isotopes frori t h e  

project  g e t s  under wa3;. 

qu i te  simple a d  would be undertaken as e n  inc identa l  

The F r a c t i c d  i=.F.ortmce of t h i s  r,rotlen. 

.- 

The solut ion of the pmtlem i s  

addi t ion t o  our program. 

Special  problems of i n t e r e s t  tm Kmhattan D i s t r i c t  by 

mutual agreement. 

9. 

I n  a l l  this work t h e  chief emphasis Will b e  on 

the  b io logica l  sspects  of t h e  v x i o u s  Froblens, .  

inasmuch as t h e  &&logical Research Laboratory i s  set  
. .  I 

.. up f o r  this purpose. 
. .  

F a c i l i t i e s  AvaiIab l e  

P r a c t i c z l l y  a l l  necessary laboratory f a c i l i t i e s ,  

7 ,  e q u i p e n t  ana apparatus are naw avai l sb le  e i t h e r  as p o p e r t y  

of Columbia University o r  2s Goverment property. 



Budget 

Sa la r i e s  d+O,~OO.OO. 

btex5als and suPpJies 15,000.00 

Use of cyclotron 10,OGG.i)O 

Cont inpency 10,000 .oo 
\ k75,OOO. 00 

Charpe f o r  overhead t o  be arranged 1- Coluxltiii University 

S m l l  amounts of d i f f e r e n t  i s o t o r e s  (as may be available) 

t o  be supplied by Clinton Laboratories. 

Sa l a r i e s  of - regular  meribers of t h e  s c i e n t i f i c  s t a f f  of t i . e  

' 

Radio logicd  Eesearch Laboratory xi11 be paid by Colunb' l a .  

G. Failla 
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doerrs xbcn P certkiL coricor,tratLon of B Liven r u d i o u c t i ~ e  

ieotope I s  preaent 21: E tltmuo. 

available this can be done by cklculatPon. 

y r e s n t  the data ere knoiin w l f l l  ikdr BECI~I’XC~ onig in the 

CRCB of u f e w  igoto2er. 

If the btsic duto are 

~ I O Y ’ O V ~ T ,  at 

bince 3ho neEaurenisrt of t i s s u e  

direct t.j;);raicl- it =ora’ yructlcG1. 

C o r r e l e t i o c  of t isme bonec ond b1oloJcbi efrecta produced 

by external irradlut ion m Z  by redloactive isotopes 

intarnally arkcirrletereb. 

on tnimc3s but with the objectlvtn oi kdkiSing t h o  

lnforPrtion thus derived t o  t.& hum body. 

Correlation ana f’laal cvniuirzion o f  mmiLLs 0,” cirrrixlllo /- 

exposure exgerlnents carried out up GO Juct XI, ./ 21.346.. 

T h i s  will to done p&&uallp a8 the neceocsry pl-qslcol data 

-8 obtalne&. 

obtoincbbmn tfre project. 

tsken‘ n cooperation w i t h  other laboratorles. 

Thia  work would be dona largely 

, 

rhe correlation shoad Lnclde all re8ULtS 

Aocordlng;ly it ehou1C be un6fr- 
r’ /’ 

2’ 
Exploratory bioloscal.  experiments t o  extend u8e o f  

J Study of the i‘uadnmmtal blologlc&l vctlon or  ionizing 

rceiation. (ne have been in tares tad  in t U a  problefi for 

ntaxly y o a r s  and work along tkeae l ines pr i l l  be continued 

I . .. 1: L 
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adclltior. to our pro,cram, 

Special problems of intereet t o  Uanhattan Cistrlct by 

mutual hgreeuent. 

9. 

In all this work the cLi;ief emphario rlll be on 

the b1oloi;iccrl ceyects of the various problems, 

l n ~ s m c l i  es the h ~ d l o ~ o g i c a l  Research Laborctory is Bet 

Up for tx8 puTPO880 

2'ractloollp all neceasarp laboratory f a c i l i t i e s ,  

equipment and apyoratus are AOW L v e i l o U e  oither as property 

of Columbia University or a8 Government property, 

1 0 1 9 8 5 b  
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S s l a r i e a  c ~0,000.00 

;dateriala anC s~pplle8 15,000.00 8 

Uee of cyclotron a 1o,ooc).oo 
Contingency 10,008.00 i !  

&75,000.00 

GalaFie8 of re@ar mrbers of t f i C  Scierit iXc r ta f f  of the 

Hndiolo~lo i i l  Eeeearch Laborator7 w i l l  be paid by Colutrrbla. 
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