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BOX No 1 SUBJECT : RBE from f a s t  neutrons 
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There a r e  a number of  ques t ions  on the  e x t r a p o l a t i o n  of RBE va lues  
der ived  from t h e  r a t - b r e a s t  tumor da t a  t o  man. It seems t o  me t h a t  
t h e  problem i s  ve ry  s imilar  t o  t h a t  which we discussed when w e  
considered Bateman's - RBE s t u d i e s  wi th  l ens  o p a c i f i c a t i o n  as t h e  
end po in t .  
e x t r a p o l a t e  t h e s e  da t a  on the  r a d i o s e n s i t i v e  mice l e n s  t o  man. 
conclusion was r e in fo rced  by ICRP 14 (1969) which reviews experimental  
data  and concluded "an accumulated dose of 75-100 rads i s  l i k e l y  t o  
approach t h e  th re sho ld  f o r  cataract formation i n  man". 

The relevance of  da ta  obta ined  on one s t r a i n  of ra t  t o  man is the  
f i r s t  ques t ion .  

There a r e  a l s o  wel l  known d i f f i c u l t i e s  i n  determining 'RBE us ing  t h e  
same b i o l o g i c a l  end-point:  t i m e  d i s t r i b u t i o n  of tumor appearance,  
u n c e r t a i n t i e s  i m p l i c i t y  i n  e x t r a p o l a t i n g  from smal le r  animals ,  
s h o r t e r  l i f e  span and d i f f e r e n t  d i s e a s e  p a t t e r n  e t c . ,  (Bond - Report 
of Subcommittee 4 ,  1967) 

We concluded a t  t h a t  t i m e ,  t h a t  w e  could not  j u s t i f i a b l y  
This 

There is  a l s o  the  ques t ion  of the  s i g n i f i c a n c e  of RBE c a l c u l a t e d  f o r  
low energy neutrons a t  low doses us ing  x-rays as the  s tandard .  When 
a threshold  e x i s t s  f o r  g a m - r a y s  b u t  no t  f o r  neut rons ,  t h e  RBE can 
be i n f i n i t e  or erroneously l a r g e .  

Purely on phys ica l  grounds,  only a small f r a c t i o n  of t he  energy spectrum 
of Pu,Be neutrons is  i n  t h e  range of 0.43 MeV. Less  than 25% of the  low 
energy neutrons a r e  below 1.0 MeV and cons iderably  l e s s  a t  0.5 MeV 
(see  Figs .  111.3 and 111.4 - Tables 111. I V  i n  ICRU 13 (1969). The 
0.43 MeV neutrons had t h e  h i g h e s t  LET used i n  t h e  repor ted  s t u d i e s  
(Bond, V . P .  'kens o p a c i f i c a t i o n  i n  mice-Implications f o r  RBE and OF"). 

Pu ,Be 
The LET (Kev/pc) f o r  0 5  and 5 MeV/neutrons i s  repor ted  t o  be 53 and 
35 r e s p e c t i v e l y  a t  3 mm and30and  35 a t  5 cm depth (Bond, M-4 
r epor t ) .  
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