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TO : H.H. Kligtman November .l8, 1977 

FROPI: 
C a r l  voa Usen 

Ken Hogrtrom, Ai S d t h  

Range s h i f t e r  fuactiona f o r  Cycle 18 w i l l  be designed a6 prescribed by the 
r8dio thcrapla t  I n  conference with the phyrics sect ion.  
clinical obaem8tIon, -pre lMnaxy experfments, and mlcrodosimetry la :  

doae acrons t h e  rmgm shifted-peak should be equal  t o  or greater  than 1 2  rads 
f o r  each 100 rads of tot81 peak PLOP dose. 
f l a t  aa posaibls  under this conntraint .  For spread p c a b  of 6 cm or  less the 
physical dose can be ?de f l a t  while keeping the  required amount of high LET 
dose, For p e a k  sprud frum 6-10 e m  (10 cm I8 t h e  l a r g e s t  8pre.d obtainable with 
t h e  present range shifter) the basic  crl tct+a will be relaxed t o  a approximately 
10 rads of high LET dose l o  order t o  design range a h i f t e r  functions for which the 
.lope is not too 8teep1i.e.~ It is highly d e r i r a b l e  t o  keep the physical dose 
.lope lesr than 100-852. 

Design c r i t e r i a  based on 

(1) The b8i ic  c r l t q l a  f o r  range s h i f t e d  beam design is that  t h e  high LET 

The phy8ical dose is t o  be made as 

(2) The dfmesuions of the spread peak are defined 88 follovs: The proximal 
edge of t h e  8pre.d-peak v I l L b a - t h e  praxlmum done (1002) .point. 
of t h e  pe8k w i l l  be the  point of -ximum dose f o r  the unsprcad peak (range shifter 

The d i s t a l  edge 

- S t 8 t i C  8t '~w t h i n h e s r )  . 
(3) For range rhlfted pealu, vhether s ingle .  por t  o r  pulltiport, the 

prccrcribed dose will be the maximum tumor dore. 

(4) A l l  o w  rurgcshlfted p e a b  and r e s u l t s  of overlapping opposed peaks 
should be revimed by the tadfothcrapis t  before pa t i en t  use. 
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