
DATE : Jim? 2 ,  1576 

TO: L.G!PF Bionedical  Channel tlscrs 

Alfrcd R .  S m i t h  j L - - J q  
it; ..A 

SUBJECT : Pion dose c a l c u l a t i o n s  

FRO>;: 

Effec t ive  i m c 6 i a t e l y  a l l  p a t i e n t  doses will be 

calcul .ated us ing  pion parameters in the  Bragg-Gray equation: 

D = 10; ! 6 ' ; ' / c ) S  

D = dose t o  muscle !rads) 

Q - c o l l e c t e d  i o n i z a t i o n  charge (coulcriibs) 

h' - energy r equ i r ed  t o  produce ion p a i r  

in gas ( j o u l e s )  

e = electronic charge (coulonbs) 

S - average mass stopping power r a t i o  

(wal;l/gas) f o r  secondary p a r t i c l e s .  

$1 = mass of gas (kilograms) 

K = kerma correction (p las t i c /musc lc )  

The p i o n  paraneters  are: 

Constant 

Peak: Is/ e 

s\J 

K* 
8 

TE Gas -- Air - 
34.9 3 0 . 1  

1.09 1. O O G  

1.09 
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P l r . t c 2 u :  

1 . 0 5 9  1J s, 
3 

* Ka 1.02 

The corresponding c o b a l t -  63 parar.:tcrs are: 

A i r  Cons t a n  t - 
1V/ e 33.73 

Si 1 . 1 4 6  

5 0.993 

TE Cas 

2 9 . 1  

1.001 

All parameters  a r c  v a l i d  o n l y  f o r  chambers ~ h i c h  have ~ a l l s  

made of shonka A-150 TE p l a s t i c .  

chambers has been c a l i b r a t e d  f o r  TE gas an2 is given  i n  ny 

meno of  A p r i l  1 6 ,  1 9 7 6 .  The gasing cond i t ions  must remain 

c o n s t a n t  a t  a flow r a t e  of  approx ina te ly  5 c c / n i n .  

The mass of gas  for a l l  

c 

The 

c o l l e c t e d  ionization cha rge  (Q] must be c o r r e c t e d  f o r  

temgera ture  and p r e s s u r e  r e fe renced  t o  760 mI Hg pres su re  

and 2 2 O C  t empera ture  (273.15'K). 

The r e l a t i o n s h i p s  between t h e  p i o n  dose and t h e  dose 

assuming that the c o l l e c t e d  charge came from cobalt-GO ganna 

rays are: 
= 0 .90  Dy 

TE gas  D, = 0.95 Dy 

Air gas D, = 0 . 9 2  Dy 

TE gas D, = 0.99 Dy 

Peak: A i r  gas D, 

Plateau: 

00 133352.002 



Xt is uiid!crstooJ t11;it the  p i o n  1)arcr:::ciers var!. r:.ith f i e l d  

s i z c ,  n!O!liC11tuni, c t c .  but t h ~  ch,zngcs shor r ld  l i c  \.;til x i t h i n  

the unccrtaintics in the calculated dose r:liich is about 102. - 
I reco:nacnd that people rcsponsiblc for dosinctry for r s d i o -  

biology experiments adopt the patient dose calculation para- 

neters so that the tlco can be related or at l e a s t  always 

state the result of experiments in the  pa t icn t  dose schene 

as wcll as i n  "cobalt-60 equivalent rads". I personally 

f ee l  that "cobalt-60 equivalent rads" is a brrd choice of 

units because it implies that an RBE of cobalt-60 versus 

pions has been factored into the d o s e .  
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T 3  Distribution 

FROM E. A .  Enipp 

SUBJECT PION DOSE CALCLLATIONS 

MAIL STOP. 844 

-.,-: August 5 ,  1976 

It appears that we still have a double definitlon of the rad in  
the biomedical dosinetry work. The UNN group has requested that for 
patient irradiations doras be calculated a8 outlined In the attached 
memo. 
biology or outside uaari be calculated in a uniform manner, and the 
parameters outlined in A l ' s  memo seem OK t o  m e .  If there are no 
object ions,  I would like thio instituted innaedirtcly. If there are 
objections, I would like to underrtand them and we can then discuss 
the problem with Al. 

I would suggert that all doses involved for our work for radio- 

We must have a uniform definition, however. 

EAK: bl 

Encl: Memo fm Smith dtd 6/2/76 

D l s  t rfbu t ion: 
A1 Smith, UNM/CRTC 
C. Kelsey, W / C R T C  
M. M. Kligenmn, M.D., UNM/CRTC 
J. Bradbury, MP-34. -A 
J .  Dicello, MP-3 
J. Helland, HP-3, MS 809 

M. Zaider, MP-3, MS 809 
M. Paciottl, MP-3. MS 809 

- 
H. A n r O l S ,  Mp-3 
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THE UNIVERSITY OF NEW MEXICO 1 A L B U Q L E R Q U E  NELV MEXICO 87131 
) CANCER RESEARCH AND TREATMEST CEXTER I 

..L 

August ; : 7 ,  1975 

TO : 

'FROM : 

D r .  Kligerrma 

COUE- p- JL7 D r .  Keliey 
D r .  Knapp 
Dr .  Bradbury J 
D r .  Smith 
D r .  Yuhos 

Klxm - 

SUBJECT: Notes on Meeting. August 2 : .  1 9 7 6  

The above-named persons  (uith t h e  e x c e p t i o n  of D r .  Smith and 
D r .  Yuhas) m e t  t o  d i s c u s s  dose  r a t e  f o r  t h e  run  s t a r t i n g  
October 3, 1976. D r .  Kligcrman s a i d  h e  needed t o  s t a r t  
l a r g e r  p o r t a  as soon as p o s s i b l e ,  and he  unders tands  t h e  
UNM/LASL physics group plans t o  have the 8 x 1 0 ~ 7  s t a t i c  
beam ready a t  t h a t  time. However, he f i n d s  from a s imple  
e x t r a p o l a t i o n  from t h e  p r e s e n t  bxbxb p o r t  a t  100 micro- 
amps, that t h e  l a r g e r  p o r t  may be  l i m i t e d  on ly  2 r ads  per  
minute .  He I s  concerned about  t r y i n g  t c  t rea t  p a t i e n t s  
w i t h  t h 8 t  dose rate, and wondered i f  the time i n  Octobe- 
might  be b e t t e r  spen t  i n  deve loping  the swept beam. 

Dr. Bradbury s a i d  he would make some calculatFons, ,but  he 
f e l t  i t  might be p o s s i b l e  t o  have a~ least 3 rads per  min- 
ute and possibly 6 o r  7 .  

Dr .  Knapp said the g r e a t e r  dose r a t e s  p o s s i b l e  w l t h  t h e  f a n  
beam would be possible only  when the movable couch system 
is available.  D r .  Kelsey s a i d  It would probably  be  i t  Least 
8 months b e f o r e  t h e  couch- system is ready.  D r .  Knapp s a i d  
t h a t  u s i n g  the range  s h i f t e r  w i t h  a s t a c i c  beam might improve 
d o s e  rate by on ly  about 20 percen': .  

D r .  Wlgcrmsn s a i d  h e  vondcred i f  t h e  tlme in October could be 
b e t t e r  apcnt I n  f u r t h e r  t e s t i n g  and c h a r a c t e r i z i n g  the  f a n  
beam (including d o s i m e t r y ) ,  Dr. Bradbury noted t h a t  i f  l i t t l e  
o r  no biology is done i n  September because  of lou dose r a t e ,  
t h e  p h y s l c r  for both  t h e  l a r g e  s t a t i c  beam and t h e  f a n  beam 
could p o s s i b l y  be done i n  September .  Dr. Kelsey concurred.  
NO final d e c i s i o n  r ega rd ing  p a t i e n t  t r ea tmen t  in October 
was reached. 
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