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DOSIMETRY MEETING 1/4/77 

IN V I V O  DOSIMETRY EXPERIMENTS 

1. Activation techniques 
TLi)'s 
Si diodes 

, 

2. Si detectors 

3. Space charge dosizeters 

4. Neutron measurements 

EXPERIMENTAL DOSIMETRY 

5. Idealized tissue/bone interface study 

6. Conventional dosimetry 
a) Complete characterization of 

small volume for comparison 
with calc. 

b) New beams 

Hogstrum 

Richnan 

Hutson 

Am01 s 

C. Richmn (Si detectors) 
Aiols, Dicello (extrapolation 

chamber) 

Smith, Hogstrum 

e) Coli imator effects 

d) Complex geometries 

original or new 8 un range-shifted 
beam with both LET chamber and Si detector 

7. Microdosfmetry measurements on either Richman, Dicello 

8. Stopping distribution meas. on range- Richman 
shifted beam f o r  comparison with calc .  

CALCULATIONS 

9. Tissue/bone interface (cf.+%5) with OfUlL, Berardo 

- to indicate scattering effects 
- 1 mm resolution - both n and 'II- 
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CALCULATIONS '(contd. ) 

10. Rangc-shifted beans 
a ) '  Stopping distributions 
b) Effects of small variations i n  

c )  New functions for 5 cm and 8 cm beams 

a)  Resolve discrepancies between calc. 

b)  Calculations wi th  realistic geometry 

paranters 

1 1 .  PIPLAN 

and exp. 

Be ra rdo 
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The Dosimetry Task Force Pet on January 10. 1977, at t he  Biomedical 
F a c i l i t y .  br. Bradbury d i s t r i b u t e d  a l i o t i n g  of experiments ruggasted a t  
t h e  group's meeting on January 4, 1977 (copy attached). 

Dr. Kligermao deocribed hin most recent observations of t h e  last 
group of pa t i en t s .  
t o l e rances  f o r  the p a t i e n t s  appeared to have worked w e l l .  
an area on t h e  rhoulder of o m  of thc las t  group of pa t i en tn  dlsplayed 
t h e  greatest sk in  r eac t ion  and w a s  i n  an area tha t  van r a i sed  wi th  reference 
t o  o t h e r  t i s8ucs  i n  the f i e l d .  Dr. Amols noted the area could have been 
i n  t h e  proximal area of t he  peak where the etopping d i s t r i b u t i o n  of pions 
w06 increased. Ilt noted t h a t  a "saddle" e f f e c t  occurred In t h e  s t o p p i w  
d i s t r i b u t i o n  of pions i n  the beam used for ?he las t  Beries of tests, with 
a deprers ion i n  the  c e n t r a l  port ion of the psak. 

He s a i d  the  method u8ed for colculot lng skin 
He noted that 

Dr. Kligerman requested t h a t  the UUM phys ic i s t s  take topographical ' 

measurements o f  the treatment field so various points on t he  skin aurface 
could be cor re l a t ed  with t h e i r  posi t ion in depth i n  the stopping region. 

D r .  Kligermaa a l s o  t o l d  the  group t h a t  the pa t i en t  with t h e  b r e a r t  
primary diaplaysd marked erythema and dry denquamation, but t h a t  l i t t l e  
tumor regreorion h8r occurred. He w i l l  be r e t r e a t i n g  t h e  patient with 
t l ec t rona .  . 

t r e a t e d  last June 8 h W 8  no recurrence i n  any of the areas t r e a t e d  with 
pions or x-rays and shows no untoward long-term e f f e c t s  i n  any t r e a t e d  
areas. 

H e  a l s o  noted that a p a t i e n t  with multiple skin nodules 

D r .  Berardo sa id  ca l cu la t ions  ind ica t e  tha t  tissue-bone i n t e r f a c e 8  
ehould not contr ibute  t o  l a r g e  enhancement of e f f e c t s ,  b u t  t h a t  longi tudinal  
e f f e c t s  might be greater and should be examined. 
t h a t  l ong i tud ina l  tlssue-bone i n t e r f a c e  s t u d i e s  should be done wi th  
several thlckneoser of bone, s t a r t i n g  with a thickness not  g r e a t e r  than 
t h a t  of t h e  f r o n t  of the manible, and taking i n t o  account the d i f f e r i n g  
d e n s i t i e s  of bone, t ee th ,  and dentin. 

Dr .  Kligerrmrn suggested 

Dr. Amole ruggested r ev i s ing  t h c  range s h i f t e r  funct ion f o r  t he  8 cm 
beam t o  d i n t r i b u t e  stopping pions more uniformly through the peak. 
Dr. Kligermon concurrzd, but  s a i d  he would not require t h e  development of 
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ray ~l.v baama for  t& coming run. He said h. w i l l  Pot We a beam on which 
he d o u  not have bio logica l  or clinical Information f o r  p a t i e n t  treatment. 
Thus he w i l l  not be changing beme  for t he  coming run. 
t o  treat patients with a beam that hu a mprbupr uount of high LET, but 
it will probably be necessary to use mult ip le  po r t s  v i th  l u g e  volume 
twmrs from now on t o  obtain uniform offects .  

Xe said he wanted 

He discussed D r .  Yuhas' c e l l u l a r  recovery da ta  and requested that 
topogr8phic curves bo worked out f o r  a l l  t h e  pa t i en t s  on whom treatment 
was j u s t  completed. He raid ne would l i k e  8 cor re l a t ion  between those 
curves, r icrodorimetry from Dro. Richman and Dicello,  c a l c u l r t l o n s  f r o a  
Dr. Berardo, and stopping d i s t r ibu t ions  from D r .  Aprols, perhaps as seriea 
of c l e a r  overlayr  f o r  comparison. 
c o r r e l a t i n g  Dr. Richan 'e  curves with the b io log ica l  and cl inical  observations,  
and augpested t h a t  item 7 03 che l i s t  d i s t r i b u t e d  by Dr. Bradbury i r  a high- 
p r i o r i t y  experiment f o r  the coning run. 
start of p a t i e n t  treatment for six days a f t e r  the  s tar t  of t h e  coming cycle,  
so t h a t  some biology and phymics could be done f i r s t .  

He noted that he w a s  having d i f f i c u l t y  

Be also muggested delaying t h e  

Dr. Kligerc-an brought up the  quest ion of the degree t o  which dose 
rate may be a f f e c t i n g  recovery in the  distal por t ion  of the peak. 
t h a t  low LET i n  t h8 t  area i s  about 70 percent of the  dose; thus a t  an 
average dose rate of 2.5 rndnlminute, the lov LET dose rate is approximately 
1.75 rads/ppinute. A t  such a low dooe rate, recovery from low LET i n j u r y  
may be e s r e n t i a l l y  complete; thus any impact i n  that area I s  e n t i r e l y  
from high LET r ad ia t ion  with no recovery. 
recommending biological r tud ie s  of the  dose rate impact. 

H e  noted 

H e  aaid he and Dr. Yuhor w i l l  be 

H e  8ugpe8tcd that the responsible peraons w r i t e  up mini-proposals of t he  
experiment8 l i s t e d  from the January 4 meeting, for discussion a t  a meeting 
on Friday, January 14, at 2 p.m. 
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