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U N I O N  C A R B I D E  NUCLEAR COMPANY 
OPERATED BY 

A D I V I S I 3 N  O F  UNION CARBIDE AND CAR8ON CORPORATION 

33LL I .- --- 

I:oltfl*r __ ___ ___-. -------- --- I D r .  C. L. D~nham 
Direc tor ,  Division of Biology and ldedicine 
Atomic Energy Ccmmission 
Washington, D. C. 

Dear Dr. Dunham: 

' D r .  Morgan and I: have discussed your l e t t e r  02 November 30, and we 
s h a l l  a t tempt  t o  c l a i f y  t h e  pos i t io i i  of t h e  Air Force i n  t h e  matter 
of t h e  Japanese 6osimetry. 

This  Division has a f a i r l y  long h i s t o r y  of essociatbl ;  with the  U. S .  
A i r  Force, School of  Aviation Medicine, and i n  p a r t i c u l a r  with t h e  
Radiobiological  Laboratory ir. Austin,  Texas, headed by Col. Pickering. 
Perhaps you w i L L  r e c a l l  t h a t  s eve ra l  years  ego members of t ? e  A i r  
Force, t h e  1-Iecli;ii P w s i c s  Divisior; at ORNL, mid t h e  ANI? representa t ives  
from ORNL s e t  up a s e r i e s  of  experiments i n  which an e f f o r t  was made 
t o  obta in  rad iobio logica l  datz  on primates.  The program w a s  set up t o  
follow a s  close.ly as poss ib l e  t h e  exposure r a t e s ,  t o t a l  dose l e v e l ,  
arid i n t e r v a l  between doses t o  be received by t h e  p i l o t s  of nuclear a i r -  
craft. I n  t h e  first experiment we cooperated w i t h  t h e  Air Force i n  
exposing monkeys t o  t h e  bulk sh ie ld ing  r e x t o r  i n  Oak Ridge. 

These experiments were followed by a second s e r i e s  that were executed 
a t  t h e  Aust in  Radiobiological  Labora-j;ory wi th  chemical sources con- 
s i s t i n g  of Fo-Ee f o r  ceutrons and COO* f o r  gamma rays.  
with Col.  P ickez ing ' s  group on many problems of r a d i a t i o n  dosimetry. 
An outs tanding example of t h i s  cooperation w a s  during t h e  T-Pot Operation. 
At t h e  t i m e  we w e r e  brought i n t o  t h e  program, it w a s  planned t o  measure 
neutron dose with the f i s s i o n  f o i l  method which we developed and t o  
measure t h e  gama-ray dose witn the  Bureau of  Standards f i l m  packet. 
I n  experiments a t  t h e  Tower Shielding F a c i l i t y  and with Lady Godiva a t  
Los Alamos, it w a s  ind ica ted  t h a t  t he  Bureau of Standards f i l m  had 
r e l a t i v e l y  l a r g e  (10 t o  2 6 )  response t o  fast neutrons.  
r e e l i z a t i o n  of t h i s  we arranged t o  have L t .  Sanford C. S igolof f  Trom 
Col .  P i cke r ing ' s  group a t  Austil? j o i n  us s o  t h a t  we could use chemical 
dosimetry t o  b e t t e r  es t imate  t h e  gama-ray dose i n  t h e  presence of 
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neutrons.  
for t h i s  work tu rned  ou t  t o  be t h e  anhydrous chloroform dosimeter ( o f t e n  
c a l l e d  t h e  h a l f  phase system.) I n  th i s  dosimeter t h e  energy deposi ted p e r  
gram o f  t issue p e r  rad of  neutrons as compared with the  energy deposi ted 
per roentgen of  gamnia rays can be shown t o  be on t n e  order  o f  lo$. 
more, s ince  i n  s imi l a r  chemical systems, t h e  G value for heavy ioriizing 
p a r t i c l e s  (produced by neutrons i n  t h i s  case)  i s  on t h e  order  o f  1/10 tha t  
of  t h e  G value f o r  e l ec t rons  (produced from gamma rays),  it was expected 
t h a t  t h e  response of t h e  h a l f  phase system t o  fast  neutrons would be on t h e  
order  of 1%. Experftments i n  t h e  T-Pot Operation have e s s e n t i a l l y  confirmed 
our p red ic t ion  of t h e  s u p e r i o r i t y  of t h e  h a l f  phase system chemical dosimeter 
over t h e  Eureau of 3 a n d a r d s  f i l m  packet ,  and we f e e l  t h a t  t h i s  chemical 
dosimeter is a t  t h e  present  the most hopeful approach t o  measwe gamma rays 
i n  t h e  presence of last  neutrons.  

The chemical system which proved t o  have very f i n e  c h a r a c t e r i s t i c s  

Further-  

A s  you can see from t h e  background above, we have had two very s t rong  reasons 
f o r  cooperating wi th  t h e  A i r  Force. I n  summary, (1) t'ney need t'ne he lp  o f  
OUT group i n  obta in ing  r ad iob io log ica l  data f o r  t he  ANP program, and (2 )  they  
do have t h e  unique system f o r  measuring gama  rays. Because of  these  reasons 
we very o f t e n  th ink  of Col. P icker ing  and h i s  group wheri we  are consider ing 
new experiments involving dosimetry o r  radiobiology. Accordingly, when we 
were approached by Dr. :!. T.  Ham t o  consider  t h e  Japanese dosimetry, D r .  
Morgan contacted Col. P icker ing  by telepLone and  he w a s  so i n t e r e s t e d  i n  
t h i s  problem that he decided t o  j o i n  us personal ly  t h e  x x t  day i n  Oak R i d g e  
f o r  f u r t h e r  discussior:. We a l s o  contacted D r .  Wright Langham a t  Los Alamos 
and he was equal ly  i n t e r e s t e d  b u t  because of  t r a v e l  d i f P i c u l t i e s ,  he did not  
joir ,  our d i scuss ion  personal ly  a t  t h e t  t i m e .  H e  and Payne Harris d i d  meet 
wi th  us f o r  d i scuss ions  at  a la ter  date, and w e  a l l  agree t h a t  Payne's 
approach as presented  t o  you i n  Washington should be extended.. 

To make a long s t o r y  s h o r t ,  I feel  t h a t  because of  mutual i l l t e r e s t  and 
a b i l i t i e s  which complement each o ther ,  t h e  t h r e e  groups (ORNZ,, LP-SL, and 
USA??) should cooperste  wi th  t h e  o the r  groups (ABCC and Cataract  Committee) 
i n  studying t h e  c o r r e l a t i o c  o f  dose wi th  human da ta  from Japan. 

We were very p leased  t o  see your keen i n t e r e s t  displayed i n  your l e t t e r  and 
i n  accordacce with t h e  suggest ion you made sometime e a r l i e r  during a telephone 
conversat ion wi th  Cr. Noi-gan, I b e l i e v e  t3e next s t e p  would be t o  meet wi th  
t h e  group t h a t  w i l l  be r e tu rn ing  fro13 Japan. Perhaps ycu could l e t  us  know 
when t h i s  group expects  t o  r e t u r n ,  what type of i n fo rna t ion  they are l i k e l y  
t o  have, and when ce could meet wi th  them acd o the r  people t h a t  you might 
suggest i n  ':iashingt.on. 

V e r y  t r u l y  yo:irs, 

GSX : nb 


