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1. Object: 

The r a d i a l  motion i n  Mark V FFAG a c c e l e r a t o r s  h a s  been 

examined i n  cons ide rab le  d e t a i l  i n  a  couple  of s p e c i a l  cases .  

The parameters  f o r  t h e s e  c a s e s  a re :  

(i k = 160 l / w  = 2302 f = 1/4 N = ~ o ;  

( i i )  k = 0.8 l / w  = 23.0 f =1/4 N = S .  

A p o r t i o n  of t h e  work h a s  involved l o c a t i o n  of the  s t a b l e  and 

u n s t a b l e  f i x e d  p o i n t s ,  and hence of p o s s i b l e  s t a b l e  and 

u n s t a b l e  p e r i o d r c  motion. In t h e  ca se  of t he  l a rge - sca l e  

a c c e l e r a t o r  -- devoted by ( i )  -- t h e  u n s t a b l e  f i x e d  p o i n t  i s  

of o rde r  3; f o r  t h e  model-size machine -- denoted by (ii) -- 
t h e  uns t ab l e  f i x e d  p o i n t  i s  (perhaps  s u r p r i s i n g l y )  of o rde r  7. 

It i s  be l i eved  t h a t  t he  d e t a i l s  of t h e s e  examples of 

p e r i o d i c  motion may be of i n t e r e s t  f o r  p o s s i b l e  computat ional  

use and comparison w i t h  theory.  We p r e s e n t ,  t h e r e f o r e ,  on the  

fo l lowing  s h e e t s  t he  t e l e p r i n t e r  r e s u l t s  of ILLIAC computations 

c a r r i e d  o u t  f o r  t h e s e  c a s e s  by means of t he  "Ridge Runner" 

program. 

2. F o u r i e r  Analysis:  

(i) For t he  l a r g e - s c a l e  machine, t h e  motion of t h e  s t a b l e  
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f ixed  point  appears t o  be reasonably well  represented by 

xf = [dl6 -78 cos 118 -1651 s i n  Ne 
-13 cos N 8  - 73 s i n  2N8 

- 1 c o s 3 ~ e -  4 s i n 3 ~ e J  x W 7 ;  

s imi lar ly ,  the motion of the  unstable f ixed  po in t  with respec t  

t o  the s t a b l e  forced equil ibr ium o r b f t  may be represented by 

- x-xf - -44 -2358' cos ~ 0 / 3  -1085 s i n  ~ 8 / 3  

-1052 cos 2 ~ 8 / 3  4- 680 s i n  2 ~ 8 / 3  

+ 18 cos 3 ~ 8 / 3  j i66 s i n  3 ~ 8 / 3  

- 216 cos 4 ~ 8 / 3  - 67 s f n  4 ~ / 3  

- 96 cos 5 ~ 8 / 3  + 86 s i n  5~8 /3  

t 10 cos 6 ~ 0 / 3  + 33 s i n  6 ~ 8 / 3  

- 13 cos 7 ~ 8 / 3  - 3 s i n  7~8/3  

- 7 ces  8 ~ 8 / 3  + 8 s i n  8 ~ 0 / 3  

+ 2 cos 9118/3 + 4 s i n  9~8/8/33 x 10'~. 

(ii) For tho model-size machine, the motion of the 

s t ab lo  f ixed  po in t  i s  given by 

X - f  - 1-17291 -4079 cos NB -105278 s i n  NB 
- 689 cos 2N0 - 3004 s i n  2N8 

- 46 cos 3N8 - 125 s i n 3 N Q k x  10-7. 1 
It i s  noted t h a t  the s t a b l e  equil ibr ium o r b i t  represent ing  t he  

forced motion i s ,  i n  each case,  c loso t o  a  pure sinusoid. 

Further  r e s u l t s  of a survey of r a d i a l  motion on Mark V 

acce le ra to r s  may be expected i n  a  subsequent repor t .  
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