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ABSTRACT 

The RHIC3 l a t t i c e  i s  the current design f o r  the Re la t iv i s t i c  Heavy Ion 
Collider.  
duce, i n  inser t ions ,  momentum dependence of machine functions. 

I n  t h i s  note we use special  families of sextupoles i n  the  a rc s  t o  re- 



1. Introduction 

A sextupole scheme has been proposed' " fo r  the chromaticity correction 

In such schemes, 3 families of sextupoles have of the  symetric RHIC3 l a t t i c e .  

been placed very close t o  the arcs.  An attempt t o  improve the chromatic behav- 

i o r  has been made manually by decoupling the 3 Eamilies i n  6.  

ment, but they were not very s igni f ica t ive .  

There was improve- 

In  order t o  avoid the small dispersion and the lack of symmetry i n  the 

inser t ions,  i n  x and y d i rec t ions ,  we analyse the placement of the sextupoles i n  

the arcs .  The method we follow i s  a mix of mathematics and in tu i t ion .  The l in -  

ear  par t  of &3/B ($,Ap/p) help us t o  understand tha t  we  must have symmetry 

around the center of the arcs,3 and in tu i t i on  the rest. 

2. Description of the RHIC3 La t t i ce  

The RHIC3 l a t t i c e  has 6 a rcs  and 6 inser t ions with supersymmetry 6 .  Each 

typical  c e l l  has the s t ruc tu re  

where X and X a r e  avai lable  sextupoles. Each arc  has 1 2  ce l l s .  One of the 

inser t ions i s  as follows: 

1 2 

I = 481 Q71 Q6I BS Q5I BS @I 431 Q21 Q 1 I  Q1* BC21 QC B C l I  
CR BClO QC BC20 Ql* Q l O  420 430 @O BS Q50 BS Q60 470 480 

Each superperiod is  made as  follows: 

In  the arcs ,  



The na tura l  chromaticity i s  

5, = -73.9 , 5, = -64.8; 

and the nominal tunes a re  

= 34.41628 . ' vY 
vx = 34.41847' 

For a chromaticity of 

s x = l =  
7 

the two families of sextupoles have values (B"Rsex/Bop m -2 

SF = -.19460 
SD = +.41529 . 

3 .  Method f o r  Choosing Special  Families of Sextupoles 

The l i nea r  expression4 of AB/@ (@, Ap/p) has been used for  obtaining the 

contribution of each sextupole t o  the 8's max in the insertions.  

t h a t  the contribution i s  symmetric around the center os' each arc.  Bowever, as 

our l a t t i c e  i s  symmetric, we must expect the same distr . ibution of the famil ies  i n  

a l l  the arcs .  This idea is enhanced by Figure I,  as  we now kxplain. Figure 

1.a. shows the behavior of ex,@ 
mentum of 0%. 

spectively. 

c l a r i t y  i n  the drawing. 

e r a l  propert ies  f o r  RHLC. 

W e  can see 

i n  one superperiod, for a deviation i n  the mo- 
Y 

Figures I .b,c have the same meaning for  Ap/p = +1.0% and -1.0% re- 

In both cases 8 has been sh i f ted  up i n  one a rc  i n  order t o  have 
Y 

With the help of P a t r i c i a ,  we have observed some gen- 

1. The sextupoles in  the center  of the a rcs  ( Z )  are  necessary to  main- 

t a i n  the symmetry of the machine functions. 

2 



2. The sextupoles placed where e, has locally a maximum (S8, B, D, F, H, 

J, Z >  change practically only the x direction ( eX,Vx ,  ... >, and the 
same is applicable to 8 and the y direction f o r  A, C y  E, G, I, K. 

The sextupoles connected by the (---I line have the same sign and oppo- 

site to the sign of those connected by the (-*-*I line which also have 

47 
3 .  

the same sign. 
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Only a few runs of Patricia have shown that good values for this sextupoles are . 

A = -0.21803 
E -0.18914 
I = -0. 

C = 0.22142 
G = 0.12302 
K = 0. 

sa = 0 .  

H = 0.0535 
D = 0. B = -0. 

Z = 0.21057 J = -0.02316 
F = -0.01837 

In order to keep 5 = cy= 1, SF and SD now have the values x 

SD = 0.42513 
SF = .-0.21240 . 

In Figure 11, we compare the machine functions for the case of two families, SF 

and SD (continuous line) and the latter case of 8 extra families of sextupoles 

(dashed line). 

optimization of the sextupoles. 

The chromatic behavior has been improved even without: an 
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Fig. IIa 

Fig. 11. In this figure the continuous lines give the momentum dependance of ma- 

chine functions for two standard sextupole families, SF and SD. The 

dashed lines represent the same with special families of sextupoles 

(not optimized) a> change in the tune, b) fractional change of the B ' s  

in the insertions (QC, Ql), c) fractional change of the 6's at the 

crossing points, and d) dispersion function at the crossing point. 
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Fig. IIb 
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Fig. IIC 
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Fig. I I d  



Summary 

W e  have introduced a simple 

matic e f f e c t s  i n  RHIC which give 

sextupole scheme f o r  the co r rec t ion  of chro- 

Dod improvement even for nonoptimized spe- 

c i a l  sextupoles. 

have the  conjecture t h a t  it can be extended t o  o ther  symmetric machines with 

symmetric s e x t u p l e  d i s t r i b u t i o n ,  and to  antisymmetric machines with 

antisymmetric sextupole d i s t r i b u t i o n .  

However, the na ture  and s impl i c i ty  of  the method make us t o  
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