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CANCER RESEARCH AND TREATMENT CENTER 
THE UNIVERSITY OF NEW MEXICO I ALBUQUERQUE. NEW MEXICO 87180LDcR 
so0 CAMDJO DE SALIJD NE TELEPHONE SQS: Z77-2ISI 

November 9 ,  1979 

To: W.3.  Kligerman, M.D. 

FROM: M Smith, Wike.Collfer 

SUBJECT: Range S h i f t e r  Functions 

! 

The range s h i f t e r  function design program has been extensively 
modified. 
functions r e s u l t i n g  l n  depth dose dist r ibut ions much improved over those 
previoufly rued. The major changes i n  the program are: - 

- The program is now much easier  t o  ure and produces range sh i f t e r  

I 

1. The uae of a l i nea r  function instead of a quadratic t o  calculate  I 
t he  shape of the  range shif ted depth dose curve.betveen the 
proximal and d i s t a l  stopping pion diatribution; 

2 . The nunber of s t e p s  io now variable depending upon the 8ize of 
the spread perk. 
20 f o r  a l l  functions; 

Previously the number of s t e p s  was fixed 8t 

3. 

4. 

The step s i z e  in the  center section of the peak l r  0.5 cm. 
Previously the s tep  s i z e  was variable; 
The time spent a t  each s tep  is variable. Previously the t h e  
was f ixed;  and, t h e  large i n i t i a l  s tep from minimurn thicknecr 
I s  POW four  small eteps of increasing s i z e  and decrebcring time 
for each function. 

We have redesigned range s h i f t e r  functionr f o r  tune 16A and are in 
the process of designing functions for  tuner 1 2 B  and 23B. 
number8 23, 56, 8nd 34, respectfvely.) 
new high LET dat8,88 measured by r i l i con  detector and normalized t o  b.85 
chamber'meaaurementr. 
s t a t ed  high Lm dose i r  BOV 652 of the stated high LET dose 2 year8 ago. 
Thereforc,vehavt used r c r i t e r i a  of minimum high LET doqe of 6.5% instead 
of 1OX'urad previoualy, thereby keeping the same amount of actual  hi8h 
LEI dose as before. 
m o m e n t u m  beams vi11 be adjusted accordingly, 5.e.. the measurement8 of 
high LET dose for the high momentum beam is 56% of tha t  previourly used 
80 t ha  percentage of high LEI dose is kept a t  5.62, minimum, of the 
t o t a l  do8e. 
same high LET component as before. 

(These 8r8 tuae 
In doing t h i s  ve have entered 

We f ind  tha t  fo r  the medium momentum beam the 

The amount of high LET dose f o r  the low and' high 

In th l s  manvf- we have adjusted the criteria t o  give us the u- 
0- 
0- 
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You vi11 f l n d  t ha t  the nev range shifter functlonr are 1a general 
much f l a t t e r  and smoother while maintaining about the same sharpnesr of 
of f a l l - o f f  d i s t a l l y .  
mate d i s t a l  edge percentage of the  new and old functions. 

m-in 
The following table giver comparinon of the approxi- 
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Bote tht now ve can t r e a t  much larger  treatment volume@ witb 8 i n g h  f i e lds  
and have 8 flat dose. 
dose, which 1. compensated by an increasing slope of the  high t E T  dose with 
depth, our single f i e l d s  vi11 have a much f l a t t e r  dose equivalent, 

AIBO, because of the much decreased slope of the t o t a l  

We hve preserved our old range ah i f t e r  function@ 80 that anyone wI@hhg 
Alro the new to reproduce old biology, patient, or dosfmetry data may do uo. 

range8hlfter functionm and calculated deptb-dose cumem are available for 
inspcctlaa at .ny.time. 

W f p o  

ce: A l l  l i m e d  permanel *- 
s, Wboo 
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