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RHIC MAGNET DESIGN STUDY 

OBJECTIVES: Reduce Cost 

E s t a b l i s h  Dependence of c o s t  on a p e r t u r e ,  f i e l d  and u n i t  l eng th  

( d i s c o n t i n u i t i e s ? )  

Dipoles  and quadrupoles 

Decision i n  March (R&D and cons t ruc t ion  c o s t )  

New Magnet 12M$ and 18 months de lay  (?) 

2-in-1 CBA 6M$ and 6 months de lay  (? )  

METHOD : F i l l  t unne l ,  lower f i e l d  

Reduce a p e r t u r e ,  bunched beams 

Use o ther  concepts  

FNAL magnet 

window frame (super f e r r i c ) ,  

ssc 
Conventional magnets 

D i f f e r e n t  cons t ruc t ion  (BBC, HERA magnet) 

S ingle  l a y e r  CBA quadrupole 

FUTURE MEETINGS: R. P. Shut t  
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TENTATIVE GUIDELINES FOR RHIC MAGNET 

- 2-in-1 phys ica l  conf igu ra t ion  

- Separa te  magnetic e x c i t a t i o n ;  ope ra t e  a t  2.5: 1 r a t i o  

- Horizontal  beam c ross ing ;  spacing 24 cm 

- Magnet Length (CBA) 

- Fie ld  @ 100 GeV 33 kG 

4.4 m e f f e c t i v e  

(higher  i f  lumped t r i m  c o i l s  o r  

more quadrupoles f o r  higher  t r a n s i t i o n  energy) 

- F i e l d  range 20: 1 

- Coil i d .  i n  arc 3 i n .  

B e a m  s i z e  @ 5 GeV 0% 6mm 

"7 0" r u l e ,  s a g i t t a ,  momentum spread 

Intra-beam s c a t t e r i n g  

- Operating temperature 4.6 K 

- Probably cold bore  i n  arc  ( i n s e r t i o n s ? )  

- S t r a i g h t  magnets 

(ga in  i n  a p e r t u r e  i f  curved) 

- Fie ld  q u a l i t y  

1 x rms a t  2/3 a p e r t u r e  and low f i e l d  

rms a t  1/3 a p e r t u r e  and high f i e l d  

- T r i m  C o i l s  (lumped o r  d i s t r i b u t e d ? )  

d ipo le  c o r r e c t o r s  

quadrupole - separate bus f o r  ho r i zon ta l  and v e r t i c a l  quads 

sextupo l e  

bo, b2: i f  d i s t r i b u t e d  - s i n g l e  l a y e r  enough 

lumped i n  i n s e r t i o n s  
Skew Quad 

Octupole 

- Q l ,  42 non s tandard a p e r t u r e  
a ppr oxima t e l y  p r  e sent  s i z e  


