
auBJEct : NEGATIVE PIONS POR RADIOTHERAPY 

SYMBOL : W-Do 

. 
H a w  that it appear:. reasonably ce r t a in  tha t  LAHPF w i l l  eventually 

operate according t o  design, and that p r s o n n e l  and fundr Vi11 be 
a v a i h b l a  to  complete the biomedical channel within the next six months 
or so, and mybe aven to  provide pions f o r  u p e r i n c n t s  on t h e  average 
of 48 hours pe t  week during rost of m-74, I again 8m permitt ing myself 
the luxury 3f thinking about various directloxu m a  d g h t  explore i n  
addi t ion t o  those previously considered and l a i d  o u t  in your propocral 
t o  NCI and in our 189's t o  DBX, and the  few proposals received thua far  
from various experiaecrters. 

Thio memorandum is s t r i c t l y  a phyoiclst ' r  v iew of how and why pions 
r i g h t  be used In conjunctbn  with rurgery, 8 combinntlonwhich, f o r  
s t r i c t l y  b io logica l  and medical reasom, may have no u t i l i t y  whatsoever. 
Howaver, I think we have t b  discuoe i t ;  and how pions might bc used with 
extreme spec i f ic i ty .  

The g r u t e r t  advantage, t o  my mind, of pioae  l o  the  capabi l i ty  they 
present for local deposition of high-LET energy. Tha p u t e e t  worry in 
t h e i r  use has t o  do with the  posr ible  s t e r i l i z a t i o n  of all normal as w e l l  
u1 a l l  tumor c e l l a  in the  volume of i n t e re s t .  The worry, as I understand 
the s i tua t ion ,  w i t h  using radiat ion a8 precurnor t o  rurgery whereby 
one hopes t o  preuBnt metastasis 86 a rerult  of t he  8 u r ~ e r y ,  emanates from 
tbc i nh ib i t i on  of the  healing process re ru l t ing  from radiatian-induced 
dqaage in the  healthy cells outs'ide the  volume t o  be excised. 

Iuw i t  would seem t o  a lowly physicis t  that  the propert ies  of negative 
pions (both the  advantages and disadvantages) are such a8 t o  great ly  
mi t iga te  the main disadvantage of using radiat ion as a presurgical  "anti- 
aeptic." 
ea r ly  date.  

I wonder whether some animal experiments would be h a  order a t  an 

%a second point I wieh t o  raise today has to  do with precision 
fi-irng, and here I do c l 8 h  same compatence. 
the state of miniaturization in oolld state de tec tors  ie such tha t  they 
mhould be rer iouely considered ae radiat ion monitors when t r ea t ing  tunor8 
in t he  walls, or immediately adjacent t o  the  wal ls ,  of body cavities. For 
aumple, i n  attempting t o  loca l ize  the stopping region of a pion beam when 
t - thg a growth in the  esophagus, stomach, bowel, u t e r w ,  nose, ear  or 
rectum, one..ought t o  consider posit ioning detectors  i n  such a way tha t  they 
rill revea l  precisely whether the energy is being depooited according t o  

X t  would seem t o  me t ha t  

Y 

plan.. ' 
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TO: M. n. iUigerman -2- 

c 
7 May 1973 

The t h i r d  point I wish t o  raise has again t o  do with plumbing. 
I am qu i t e  ce r t a in  tha t  procedures can be devised fo r  using hollow 
tubes, aligned vith the pion beam and through which me can great ly  
f a c i l i t a t e  accee6 t o  body cavi t ies  under precirely control led con- 
di t ions .  These tube6 would serve two purposes. They vould render 
mora acceasible  for treatment a volume i n s i d t  the cavi ty ,  a d  they could 
meme as an absorber for  part  of the  beam which would otherwise be 
stopped in  healthy t i s sue .  

I hope the above thought6 w i l l  be ca t a ly t i c ,  i f  they are worthy 
of cons i d  er a t  ion. 

, 

Louis Roclea 

cc: Ste r l ing  Edwards, I4.D.J 
Gaorge Voelz, M.D. 
Ed llnapp, Ph.D. 
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