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R. Hutaon 

GENERAL AREAS OF TECHNICAL STUDY AND PLANNING 

I. Radiobiology and pre-therapeutic studies to be done in experimental 

area "A" before completion of the biomedical facility. 

A. Low-energy pion channel in experimental area "A" - the 
properties of the channel, as the design now stands, are 

much the same 8s described by Burman and Jokobaen in MP-6/RB,W-l, 

June 26, 1969. ET1=50 to 150 MeV. - 2 . 1X  to 2 10%. Hinimum 

beam spot size approx. 3 cm (hotit) x 1 CPI (vert). 1 flux 
9 - 10 /sec. 

around July 1972. 

for experiments, 

to which individual experiments will connect. He would like 

to know as much as possible about the plans and needs of the 

radiobiologiots, to be included in a report he is writing. 

- P 

Burman hope8, optimistically I think, to have n-'s 

Burman thinks there vi11 be no space problem 

The channel will essentially end at a flange 

B. Other facilities and equipment needed - I think that it is 
important at thi6 time to collect as many ideas, opinions, and 

plans of radiobiologists and therapists as possible. 

C. A planning grant proposal for pre-therapeutic studies hao been 

submitted to the National Cancer Institute by the School of 

Medicine, the University of New Mexico. A revfev conunittee from 

NCI will be here January 28, 1970. 

11. Biomedical facility pion channel design 

A. Design criteria - 
wanted and acceptable must be formulated by the therapists and 

radiobiologists. 

Some consensus as to what kinds of beams are 
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B. Elec t ros t a t i c  separator  f o r  reducing e lec t ron  contamination of 

the pion beam -- Preliminary study ind ica tes  t h a t  a crossed mag- 

netic and e l e c t r i c  f i e l d  type separator  is feas ib le .  

t o  incorporate t h i s  i n t o  the  channel design. 

W e  plan 

C. Channel design - I plan t o  begin, very soon, fu r the r  deoign 

s tud ie s  using the code TRANSPORT. 

f o r  a channel design is (number of pions surviving f l i g h t  path) 

x (acceptance so l id  angle of the  channel). 

A useful  f igure  of merit 

D. Lateral pion f lux  d i s t r ibu t ion  -- Nothing hao been done t o  date  

t o  ca lcu la te  how the pions w i l l  be d is t r ibu ted  across  a plane 

perpendicular t o  the beam di rec t ion .  

ray t rac ing  program which w i l l  c a l cu la t e  t h i s  d i s t r ibu t ion .  

I have begun wr i t ing  a 

111. Pion production ta rge t  design -- I have proposed a possible  graphi te  

t a rge t  and production angle (90'). 

t a rge t  i o  longer than we want i t ,  though. 

t a r g e t s  of heavier elements which w i l l  allow a ahortcr  ta rge t .  

The longi tudinal  dimension of the  

The next s t ep  is t o  consider 

IV. Exporurc c e l l  and f a c i l i t i e o  -- Radiobiology and therapy requirements 

w i l l  have t o  be coordinated. 

V. Dose d i s t r i b u t i o n  ca lcu la t ions  

A. I plan t o  ca lcu la te  mre exact ly  the e f f ec t  of pions in t e rac t ing  

i n  f l i g h t .  

i n t e rac t ion  cross =section and the energy deposited i n  t i s s u e  a s  

a r e s u l t  of these in te rac t ions .  

This w i l l  involve determining the energy-dependent 

B. Determine l a t e r a l  pion flux d i s t r ibu t ion  (See I1.D.). 
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VI. Dorimetry for therapy -- A method f o r  determining the pion stopping region 

has been propoaed by G. C. P h i l l i p s  and Morris C. Taylor. 

volver coincident detection of back-to-bock gamma rays produced by positron 

The scheme in- 

annihilation. 

v- + 160( ia  t i s sue )  + 13, + 3n 

13N + 1 3 C  + v + 6' 

e'+ 21. 
VII. Computer cont ro l  -- At BO- t i m e ,  c r i t e r i a  vi11 have t o  be established 

for computer cont ro l  of the  berm. 

VIII. We want t o  Include the  ponr ib i l i t y  of protoa and neutron therapy by making 

the pion channel compatible with proton6 m d  by including a "hole" for 

neutrons. 

..- 
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