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ABSTRACT 

The sex tupo le  scheme proposed i n  RHIC-AP-21 is  
tested f o r  t he  c u r r e n t l y  ant isymmetr ic  l a t t i c e .  



1. 

I. In t roduc t ion  

I n  t h i s  no te  we are t e s t i n g  a sex tupo le  scheme tha t  has given good 
r e s u l t s  i n  o the r  cases1y2. I n  t h e  p resen t  case sex tupo les  have been placed 
out  of quadrupoles and the process  of op t imiza t ion  has been exe rc i sed  
manually and w i t h  the h e l p  of HARMON3. 
weakness and none run  has been bet ter  than  those  i n  which sex tupo les  have 
been chosen manually. 

Unfortunately,  HARMON has shown some 

11. The Lattice 

I n , o r d e r  t o  i d e n t i f y  the l a t t i c e  w e  are going t o  address some of its 
parameters  and s t r u c t u r e .  
Following Brown and Servranckx4,  the focus ing  s t r u c t u r e  is as fol lows:  

Let us  first p lace  the sex tupo les  i n  the arcs. 

Outer Arc: 
SFI 4F3 SFI SF3 SFI SF3 i SF3 SFI SF3 SFI SF3 SFI 

SO4 SD2 SD4 SD2 SD4 SD2 SD? Sd2 S i 4  So2  SD4 SDZ SO4 
t 

CENTER OF ARC 

Inner  Arc: 
I 

S F 4  SF2 SF4 SF2 S F 4  SF2 SF4  SF2 S F 4  SF2 SF4 SF2 SF4 

I 
CENTER OF ARC 

A 1 1  the sex tupo les  families have been placed j u s t  aside the  quadrupoles,  w i t h  
zero  d i s t a n c e  i n  between. The l e n g t h  of s ex tupo les  is 0.1 m. There are fou r  
f a m i l i e s ' i n  the inner  a r c ,  and f o u r  families i n  t he  o u t e r  arc. 
number is eight  families. - 

The t o t a l  

--- 
- .  

1 .  A.  A n t i l l o n ,  RHIC-8,  BNL (1985) .  
2. A. A n t i l l o n ,  RHIC-AP-21,  BNL (1985) .  
3. M.  H. Donald. 
4. IEEE Trans.  on Nucl Sei NS-32 No. 5, (1985).  



2. 

Some l a t t i c e  parameters5.  

QF QD = 49.7/8.6 

QF QD = 8.6/49.8 

QF QD 

/Bx 

BY / B Y  

qx /qX = 1.5/0.7 

E / E  = -57.5/-57.4 

vX/v = 28.851 7’25728.843547 
X Y  

Y 
SF/SD (two famil ies)  = 1.69783/-3.32157 f o r  Ex = 0 

YY 
* *  

B x / B y  = 3.039/3.042 

111. Chromatic Resu l t s  

a. Two families. 

I n  t he  next  f i g u r e  we are us ing  t h i s  n o t a t i o n  f o r  the va lues  of 
B-function. , 

Inner  Arc: 

B: - Begin of MAD. 

B5 - Center of the 1st QD 

- Center of the 2nd QF 

- Center of t he  2nd QD 

Center of first QF quadrupole a t  t he  c e n t e r .  
of the  inne r  arc. 

Y 

@X 

% 
Outer Arc: 

f3162 - Center of the  first QF 

B~~~ - Center of the  2nd QD 

B239 - Center of the  7 t h  QD. 

X 

Y 

Y 

The machine f u n c t i o n  has been c a l c u l a t e d  only  w i t h  two families of 
sex tupoles .  

5From MAD (F. CH. I se l in )  



3 .  

The f i g u r e  shows a c l e a r  bad behaviour of the 6 ' s  a t  the  a r c s .  (Fig.  1) 

b. Eight  families: 

I n  o rde r  t o  reduce the bad behaviour of t he  0 ' s  a t  the  arcs,  we 
decouple SF, SD i n t o  8 families, 4 i n  the  inner  and 4 i n  the  o u t e r  arc. The 
0 ' s  are reduced a t  expenses of the o t h e r  parameters .  

The sex tupo les  va lues  are 

Inner  arc: 

( E- , MAD u n i t s ) .  
BOP 

SF2 = 1.148 
SF4 = 1.738 
SDI  = -4.0 
SD3 = -2.51 35 

Outer arc: 

SFI = 1.426 
SF3 = 2.474 
SD2 = -2.6541 
SD4 = -4.0 (F ig .  2 ) .  

I V .  Tune ve r sus  AmDlitude 

HARMON was used t o  c a l c u l a t e  the l i n e a r  change of tune  wi th  ampli tude.  
They are 

AQ,/A&, = -145 

AQ / A €  = 579 

AQ / A E ~  = -960. 
Y Y  

Y 





J
 



6, 

So, f o r  an emit tance of 0.3 mm-mrad 

-4 - 3 . 3 ~ 1 0  
AvX 

Av - 1 . 1 4 ~ 1 6 ~  
Y 

tha t  is i n s i d e  the range of t o l e rance .  

V.  Change wi th  r e s p e c t  t o  d i s t a n c e  t o  t he  quadrupole.  

The next  f i g u r e  shows how the  0 's  and the  tune  change as a f u n c t i o n  of 
t he  d i s t a n c e  t o  t h e  immediate quadrupole. I n  gene ra l ,  f o r  Ap/p<O 6 ' s  and 
tune  are cons t an t ,  bu t  no t  f o r  Ap/p>O. The c a l c u l a t i o n  was done f o r  2 
families, but  the genera l  behaviour is  analogous f o r  8 families. (Fig.  3 ) .  

VI. Tracking 

F i n a l l y  we are going t o  show t r a c k i n g  r e s u l t s  f o r  the case  of 8 
families. We are us ing  P A T R I C I A  with 4 p a r t i c l e s  wi th  emi t tances  0 . 5 ~ ,  I T ,  
1 . 5 ~  and 2~ mm-mrad. 

a. Ap/p = 0 (F igu re  4 )  
b.  Ap/p = + I $  (F igure  5) 
C .  Ap/p = -1% (F igure  6)  

The phase space p l o t s  seem t o  be good f o r  Ap/p = 0 and + l % ,  and it 
seems t o  be a small coupl ing resonance f o r  Ap/p = -1%. 
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