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In t roduc t ion :  

S t u d i e s  of t he  dependence of the  v-values on p a r t i c l e  momentum Ap/p, and 
i n  the b e t a t r o n  ampli tude,  A show t h a t  t he  random e r r o r  f i e l d  mul t ipo le s  can 
produce l a r g e  changes i n  the  v-values a t  the  larger va lues  of A and Ap/p, 
tha t  may cause t h e  par t ic le  t o  c r o s s  resonances of lower order  t han  the  t e n t h .  
According t o  t he  exper ience  a t  the SPS, t he  c r o s s i n g  of such resonances may 
cause  beam l o s s e s .  

I n  the basic ope ra t ing  r eg ion  f o r  RHIC, A < 18 mm=' Ap/p < .005, some 
par t ic les  have v - s h i f t s  which move the  p a r t i c l e o u t  of t he  basic ope ra t ing  
squa re ,  and the  par t ic le  c r o s s e s  resonances of lower order  t han  the  t e n t h .  
Th i s  appears  t o  happen only  f o r  some p a r t i c l e s  wi th  l a r g e  b e t a t r o n  
ampli tudes,  A ,  and the effect  does no t  seem l i k e l y  t o  affect  the performance 
by much. The v - s h i f t s  i n  the ope ra t ing  r e g i o n  f o r  c o l l i d i n g  beams is 
p r i m a r i l y  due t o  b e t a t r o n  ampli tude,  A. 

A t  large Ap/p, Ap/p = .01, large v - s h i f t s  are  observed,  which are  
p r i m a r i l y  due t o  Ap/p. This  was observed by F. Dell. This occurs  a t  larger  
Ap/p which are o u t s i d e  t h e  basic ope ra t ing  r eg ion  f o r  c o l l i d i n g  beams. Also 
t h i s  effect  is  probably c o r r e c t a b l e  w i t h  b2, b3,  b4 c o r r e c t i o n  c o i l s .  
v - s h i f t s  due t o  A are more d i f f i c u l t  t o  c o r r e c t ,  as t h i s  s h i f t  depends on the 
s i z e  of the h o r i z o n t a l  and v e r t i c a l  b e t a t r o n  ampli tudes,  and is d i f f e r e n t  i n  
d i f f e r e n t  d i r e c t i o n s  i n  b e t a t r o n  ampli tude space .  

The s t u d i e s  r epor t ed  on i n  t h i s  no te  were done f o r  p a r t i c l e s  w i t h  equal  
i n i t i a l  h o r i z o n t a l  and v e r t i c a l  emi t tances ,  cX and cy. 
needed f o r  t h e  case when cX f cy. 

More s t u d i e s  are 





I 

I . 
6- 

.... - -  - . -. - - --  .-. . .. --- ---. 
.. .. ._ .. , _ _  . . 

. -_-. - - . - .--. . 

I 



3 

-__ -- --- ---____I.-- 

----- _- -- . . . - . - - . .. - .- - - - .._-- . -  -. .. .- . . . . , 

-. ... - . -~ -.. .. - - .. . --. . .  . . . - -  ---.-_I 
. , . ... . ~ .. 

. . . - . - -. . .- . . .- . 





9 

I 



I 


