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LOW ENERGY K BEAM 

A new low energy separa ted  K beam t o  be used wi th  t h e  30-in.  bubble 

chamber i s  being i n s t a l l e d  a t  t h e  AGS. The beam w i l l  d e l i v e r  5-10 K- a t  

rest  i n  t h e  bubble chamber per  10 protons and can opera te  p a r a s t i c a l l y  

on a continuous b a s i s  without  causing a s i g n i f i c a n t  r educ t ion  i n  t h e  AGS 

i n t e n s i t y  a v a i l a b l e  t o  o the r  u s e r s .  

11 

0 
The beam has  two double f o c i ,  t h e  f i r s t  a t  10 meters and t h e  second 

a t  19 meters from t h e  t a r g e t .  A septum C-magnet which d e f l e c t s  t h e  beam 

away from t h e  synchrotron and a narrow Danby-Jackson 

e x t r a c t i o n  of t h e  beam a t  a smaller product ion ang le  than  would otherwise 

be  p o s s i b l e  wi th  convent ional  magnets. Two quadrupoles focus t h e  beam on 

a s l i t  where a f i r s t  momentum a n a l y s i s  and mass sepa ra t ion  are  done. A 

f i e l d  l e n s  a t  t h e  f i r s t  focus h e l p s  con ta in  t h e  beam i n  t h e  second s t a g e  

which i s  n e a r l y  a .mirror  image of t h e  f i r s t .  A t  t h e  second double focus 

t h e r e  i s ,  t h e r e f o r e ,  almost no momentum d i s p e r s i o n  f o r  p a r t i c l e s  which 

o r i g i n a t e  a t  t h e  t a r g e t .  Another mass s e p a r a t i o n  i s  done a t  t h e  second 

focus and f i n a l l y ,  a s i n g l e  quadrupole shapes t h e  beam f o r  t h e  bubble 

1 quadrupole permit 

3 G. Danby, P r i v a t e  communication. 
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chamber. 

The source of p a r t i c l e  f l u x  i s  confined t o  a r eg ion  near t h e  t a r g e t  
8 

by t h e  Near Col l imater  whi le  t h e  s o l i d  ang le  subtended by the  system i s  

def ined  by t h e  F i r s t  Far Col l imator .  The Second Far Col l imators  d e f i n e  

t h e  a p e r t u r e  of t h e  second s t age .  Their  purpose i s  t o  shadown secondary 

sources  of r a d i a t i o n .  

The o p t i c a l  and beam des ign  parameters are shown i n  Table 1. Figure 1 

i l l u s t r a t e s  t h e  besm envelope and Figure  2 i s  an  assembly drawing of t h e  

components. 

have been made. They are  l i s t e d  i n  Table  11. 

Although t h e  beam i s  not y e t  opera t ing ,  estimates of t h e  f l u x e s  
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TABLE I 

Beam #2 Parameters 

Sol id  Angle 

hor i zon ta  1 acceptance 

v e r t i c a l  acceptance 

h o r i z o n t a l  magni f ica t ion  

v e r t i c a l  magni f ica t ion  

momentum d i spe r s ion  

sepa ra to r  d i spe r s ion  

momentum b i t  e 

v e r t i c a l  

image s i z e  ( .I  x . 1  t a r g e t )  

a b e r r a t i o n s  (chromatic) 

11 1 1  

(Separator  F i e l d  

c 
K-R 
Separa t ion  50 kV/cm) 

700 M e V / c  

800 M e V / c  

900 MeV/c  

1st Stage 

1 .0  m i l l i s t .  

f 36 mp 

f 7 mp 

- 3.6  

- .78 
11 

1.66 1% 
.LO6 /m 

11 

11 

.078 

,062 
11 

11 

.31 

.21 

.15 

I 1  

1 1  

l ength  

maximum momentum 

moment um 
(BeVIc) 

0 

6 00 

800 a 1000 

DB: Is1 

1.2 BeV/c 

2nd Stage 

.68 

.76 

.14 1% 

.I1 I m p  
*.5% 

11 

II 

11 

.068 

,129 
1 1  

11 

.32 

.22 

.16 

11 

11 

11 

850 t o  chamber 

1 .2  BeV/c 

TABLE I1 

11 
P a r t i c l e s  a t  Chamber110 C i rcu la t ing  Protons 

+ 7 T -  

5 - 10 

- 
K K+ 

10 40 4 

180 700 12 

35 140 6 

750 3000 50 
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