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PHASE SPACE ELLIPSES FOR A MODEL AGS 

The accompanying graphs are p l o t s  of t h e  AGS phase space el1,gses f o r  

t h e  h o r i z o n t a l  (H) and v e r t i c a l  (V) d i r e c t i o n s ,  ob ta ined  on t h e  CDC-6600 

and t h e  dalcomp 565 p l o t t e r .  

The c a l c u l a t i o n  assumes a model h o r i z o n t a l  Y ( s )  funct ion '  of  t h e  follow- 

i n g  form: 

Y ( s )  = LS c 2 L  (cos 219. S - 1) -1- *L L 2n L 

L = - -  'GR , R = r a d i u s  of machine = 5057.266 inches 

@ W X  

@a, 
2m ; and f o r  a form f a c t o r  - = 1,5 TL= 60 

Th S phase f u n c t - m  has  a per-3di.c t y  of four  magnets ( ' 0 0  t h e  c,r- 

cumference), and ag rees  w e l l  w i th  t h e  r e s u l t s  ob ta ined  from t h e  BEAM program 

a t  in te rmedia te  field, ,  The corresponding f3 func t ion  i s  of t h e  .form: 

Each set of  e i g h t  graphs g ives  t h e  phase space e l l i p s e s  i n  e i t h e r  t h e  

h o r i z o n t a l  o r  v e r t i c a l  d i r e c t i o n  f o r  one p a r t i c l e  a t  e i g h t  p o i n t s  w i th in  

t h e  super-superperiod ( l / 6 0  of  t h e  circumference).  

the graphs shown: 

The fol lowing t a b l e  lists 
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Graph Number.s 

1-8 

9-16 

17-24 

25-32 

33-40 

41-48 

Y ( inches)  

8.8 (E) 2,OO 

8.0 (V) 1,oo 
8,5 (H) 2.00 

8.5 (V) 1 - 0 0  

9.0 (H) 2-00 

9 ,o  (V) 1.00 

I n  genera l ,  the program i s  designed t o  p l o t  graphs €or any u va lue  and 

where Y i s  t h e  maximum va lue  of  t h e  t r a n s v e r s e  excurs ion  any va lue  o f  Ymax, 
milX 

of  t h e  p a r t i c l e  t aken  a t  t h e  po in t  where p i t s e l f  i s  maximum. Thus., a t  no 

po in t  i n  t h e  machine i s  t h e  g r e a t e s t  t r a n s v e r s e  excurs ion  of t h e  p a r t i c l e  

any l a r g e r  t h a n  Y max = 

The phase i n v a r i a n t ,  W, i s  set a t  Ymax2/pmax3 and t h e  equat ion  of each 

e l l i p s e  is :  

yy2 4- 2ayyB 4- py’2 = w 

A diagram of a super-superperiod wi th  t h e  h o r i z o n t a l  p func t ion  super-  

imposed i s  g iven  i n  Fig.  L o  

The phase space e l l i p s e s  are computed and p l o t t e d  a t  t h e  i n d i c a t e d  po in t s ,  

A through H. 

The graphs con ta in  a l l  parameters  p e r t i n e n t  t o  t h e  c a l c u l a t i o n ,  as w e l l  

as t h e  area (emit tance)  of  t h e  e l l i p s e s ;  t h a t  is:  

A = ‘ f ~  W rad-in.  
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