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A Chromatic Correc t ion  Scheme f o r  t he  A n t i s y m e t r i c  RHIC Lattice. 
The F i r s t  Approximation. 

I 
Armando Ant i l l on  

March 7 ,  1985 

Abst rac t  

We use s p e c i a l  f ami l i e s  of sex tupoles  
i n  the  arcs, wi th  antisymmetric d i s t r i b u -  
t i on .  The chromatic behavior of t he  ma- 
ch ine  func t ions  are , i n  gene ra l ,  b e t t e r  
than wi th  only two fami l i e s .  



I. In t roduc t ion  

In  re ference  1 we  used a symmetric sextupole  scheme €or  c o r r e c t i n g  t h e  

symmetric RHIC3 latt ice.  

c o r r e c t  an  antisymmetric lat t ice.  

cu r ren t  RHIC la t t ice2,  and without opt imizing the  scheme we see t h a t ,  i n  

general ,  chromatic e f f e c t s  are reduced. 

There, we suggested t h a t  an antisymmetric scheme can 

I n  t h i s  work we explore  such idea  f o r  t h e  

11. Descr ip t ion  of t h e  R H I C  Lattice 

Each t y p i c a l  c e l l  has  t h e  s t r u c t u r e  

where X 

t h e  chromatici ty ,  t o  t he  des i r ed  value. 

X2,... w i l l  be s p e c i a l  sex tupoles  t h a t  we  can use. SF and SD a d j u s t  1, 

The i n s e r t i o n s  are made as follows. 

I = Q81 Q71 Q61 BS2 Q51 BS1 Q4I Q X I  Q31 Q21 Q l I  BC2I B C l . 1  

CR B C l O  BC20 Q l O  Q20 430 QXO Q40 BS1 Q50 BS2 Q60 470 480 

In t h e  arcs, f o r  Ap/p = 0, 3 and TI have values 3 and TI have values 

3y 

QF 49.6 808 105 

QD 8.8 49.6 07 
l-++-t+ 

QD 8.8 49.6 07 



Natural  Chromaticity:  E; =-56.6, E; =-56.5 
X Y 

X Y 
tunes:  v = 28.40867, v = 28.37187 

Sextupoles:  SF = -015194, SD = + a 3 1 1 1  f o r  (-- = E--  = 1 * 
= 3.00001 - * 

Ex - By 

x Y 

Spec ia l  Fami l ies  of Sextupoles  

In Figure 5 we show t h e  d i s t r i b u t i o n  of t he  sextupole .  There are fou r  

f a m i l i e s  i n  one arc wi th  a t o t a l  number of e i g h t  f ami l i e s .  The dashed l i n e s  i n  

a l l  t h e  f i g u r e s  correspond t o  t h e  values of sextupoles  t h a t  we next are g iv ing  

and obviously they  have t o  be optimized by Harmon3 o r  SYNCH4. 

hand, t he  scheme must be optimized t o  reduce the  phase space d i s t o r t i o n s  

r e l a t e d  wi th  t h e  l i n e a r  c o n t r i b u t i o n  t o  t h e  W-vector in t roduced  by Guignard5. 

For the  moment, the  fou r  f a m i l i e s  per  arc is  i n  accordance wi th  the  number he 

sugges ts  f o r  a 90' la t t ice .  

On t h e  o the r  

For one arc: 

Family one: 

Family two: 

Family t h r e e  : 

Family four:  

For t h e  o t h e r  arc: 

Family f i v e :  

Family s i x :  

Family seven : 

Family e i g h t :  

S80=D2=H2=Z2= -004934 

B2=F2=J2= . 045 

A2=E2=12= -03533 

C2=G2=K2= -015268 

S8I=Dl=Hl=Z1= . 01953 

Bl=Fl=Jl= .0037 

A l = E l = I l =  -0075 

C l = G l = K l =  .1120 

The e f f e c t i v e  sex tupole  will be SF o r  SD p lus  one of t h e  above ones. W e  

see t h a t  t h e  l a r g e r  sex tupole  i s  about 1.5 l a r g e r  than  SD. For these  values,  

SF and SD have t o  be r ead jus t ed  t o  keep Cx=< =1. The new values  are 
Y 

SF = -01301 

SD = +e3052 

The change w i t h  r e s p e c t  t o  t h e  o r i g i n a l  values i s  s m a l l .  

1. 
2. S. Y. Lee, p r i v a t e  communication. 
3. G. Guignard repor ted  a t  Sard in ia  School very good r e s u l t s  us ing  Harmon. 
4. J. Claus, p r i v a t e  communication. 
5 .  G. Guignard. Lecture  given a t  Sard in ia  School, March 1985. 

A. Antill&, RHIC-8, BNL (1985) . 
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Figure 4 .  Dispersion at crossing points. 
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Figure  6. 8,, 8, for A P / ~  = -1.4%. SF, SD only. The c h a r a c t e r i s t i c  
p a t t e r n  i n  arcs f i t s  a g a i n  wi th  t h e  sex tupo le  d i s t r i b u t i o n  of 
F igure  5. 
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