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1 I n  a r ecen t  no te  d i scuss ing  op t ions  f o r  improving t h e  slow ex t r ac t ed  

beam, a des ign  i s  given f o r  a high e f f i c i e n c y  switchyard t o  d e l i v e r  beam 

from F10 t o  t h e  e x i s t i n g  A ,  B and C l i n e s  and t o  a new D l i n e .  Despi te  

space l i m i t a t i o n s ,  t h i s  des ign  i s  p r a c t i c a l  t o  b u i l d ,  and it  should g ive  

e x c e l l e n t  performance. Fu r the r  s tudy ,  however, has  l ed  t o  a n  improved 

design based on Lambertson ( s t e e l  septum) magnets. This  improved design 

i s  more oos t  e f f e c t i v e  and less t i g h t l y  cons t ra ined  than  t h a t  of Ref. 1. 

I 

2 

A p l an  view of t h e  improved switchyard i s  given i n  F ig .  1 and t h e  

component parameters a r e  given i n  Table  1. The beam o p t i c s  and t h e  sys- 

temat ic  procedure f o r  a d j u s t i n g  t h e  quadrupoles t o  g e t  t h e  d e s i r e d  beam 

s i z e s  a r e  t h e  same as i n  t h e  previous design. The beam s p l i t t i n g  and 

swit'ching uses  both t h e  h o r i z o n t a l  and t h e  v e r t i c a l  planes,  ;as shown i n  

expanded views i n  F ig .  2. 

The i n i t i a l  s p l i t  i s  i n  t h e  h o r i z o n t a l  plane,  and i s  made by e l ec -  

These make a four-way s p l i t  as shown i n  F ig .  2a. 1-3' t r o s t a t i c  s p l i t t e r s  E 

Next come Lambertson magnets L 

uce 3 i s  a view of t h e  upstream end of L showing t h e  fou r  h o r i z o n t a l l y  

s p l i t  beam components a t  t h e  en t rance  of L Th i s  magnet bends t h e  B and 

C beams up, as shown i n  F ig .  2b. 

i t s  f i e l d  on t h e  oppos i te  s i d e ;  i t  bends D down. The s t r i p e d  p a r t s  of t h e  

beam components i n  Fig.  3 i n d i c a t e  t h e  e f f e c t  of beam divergence. The 

clear sgpa ra t ion  between shadows i s  0.15 inches and t h e  septum th i ckness  

a t  t h e  top and bottom of t h e  beamsspots i s  0.06 inches;i:the sepa ra t ion  

which bend i n  t h e  v e r t i c a l  plane. Fig-  1-29 

1' 

1' 
Magnet L2 i s  similar bu t  o r i en ted  wi th  

i s  t h e r e f o r e  g r e a t e r  t han  t h e  septum th ickness  by a f a c t o r  of 2.5, comparec 
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t o  a, t y p i c a l  va lue  of 1.5 i n  t h e  previous design.  

3-7 
The beams are next  separa ted  h o r i z o n t a l l y  by Lambertson magnets L 

A view of t h e  upstream end of L i s  given i n  F ig .  4 ,  which a l s o  shows t h e  

separa ted  beam spo t s  a t  t h i s  po in t .  This  magnet i s  e s s e n t i a l l y  a conven- 

t i o n a l  d i p o l e  magnet with a ho le  d r i l l e d  i n  i t s  upper pole  piece.  

L and L bend D and A t o  t h e  l e f t ,  whille B and C pass undef lec ted  i n  t h e  

ho le  i n  t h e  upper pole  piece. 

3 

a 
Magnets 

3 4 
Magnets Lgm7 a r e  similar bu t  bend D only. 

The beam vacuum p ipes  f o r  t h e  Lambertson magnets a r e  not  shown i n  

F igs .  3 and 4 ,  bu t  they  are arranged f n  one of s e v e r a l  poss ib l e  ways t o  

put  t h e  c o i l s  ou t s ide  t h e  vacuum. 

Following t h e  Lambertson magnet s e c t i o n ,  t h e  D beam i s  made l e v e l  

by p i t ch ing  magnef P then  it e n t e r s  low powered-magnets H -which 

bend seveniddgrees  each. 

by 

'2-3 
magnet Sl then  bends C onto t h e  o r i g i n a l  C l i n e .  

1; I 1-3 
The A beam i s  brought onto i t s  e x i s t i n g  l i n e  

1 

The B and C beams are  bent both h o r i z o n t a l l y  and v e r t i c a l l y  by 

and C6-9 t o  put them on t h e  o r i g i n a l  B l i n e ;  t h i c k  copper septum 

S p l i t t i n g  r a t i o s  are changed by remote h o r i z o n t a l  motion of E 

and cu r ren t  v a r i a t i o n  i n  C 

and 1-3 
The beam s t e e r i n g  through t h e  t h i c k  

6-9' L1-2 
septum Lambertson magnets L 

ra t  i o .  

does not  need t o  change wi th  s p l i t t i n g  
3-7 

The main advantages of t h e  improved des ign  over t h a t  of Ref. 1 are: 

1. The septum c learanees  are g r e a t e r .  

2. The Lambertson magnets are less expensive than  'copper 

septum magnets, and they consume less power. , 

3. The e l e c t r o s t a t i c  s p l i t t e r s  a r e  loca ted  toge the , r ,  which 

i s  ddvantageous from t h e  po in t  of view of vacuum and 

sh ie ld ing .  

4.  Any beam, inc luding  t h e  C beam, can be turned o f f  f o r  

access while  t h e  o the r  beams are on. 

Referances and Footnotes  

1. H. Weisberg, AGS Divis ion  Technica l  Note No. 131. 

2. Suggestions by H. Brown and J.W. Glenn were c r u c i a l .  
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Table 1 

Switchyard Components and Parameters 

Combined h o r i z o n t a l  and v e r t i c a l  
v e r n i e r  magnet 

Secondary emission chamber 

3H3 6 

3452 

3436 

SWIC p r o f i l e  monitor 

E l e c t r o s t a t i c  s p l i t t e r ,  0.002 
i n  wire septum 

Thin-septum Lambertson magnet 
( see  Pig.  3) 

Thick-septum Lambertson magnet 
(gee P ig .  4 )  

3H18 bending v e r t i c a l l y  

3H36 bending v e r t i c a l l y  

6H2 8 8 

5C90 

0.33" copper septum magnet 

Length 

1 f t  

3 ' f f  - 

L E O  f t  

10 f t  

6 f t  

1.5 f t  

3 f t .  

24 f t  

3.5 f t  

12 f t  . 
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F i e  

5 kG 
(each: planeJ 

<16 kG 1 -  

Aperture ,  HX 

3 X 3  i n  

3 X 3  i n  

f35-kV/cm' 401.8 X 1.5 i n  

2.5 kG 2 X 2  i n  

13 kG 6 X 3% i n  

<16 kG 3 X 3  i n  

4 6  kG 3 X 3 i n  

16  kG 6 X 1.5 i n  

13 kG 5 X 1.5 i n  

2.8 kG 3 X 1.25 i n  

Distr: Accel. Dept. S&P 
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Fig. 3 - Upstream view of Lambertson magnet L showing the four 
horizontally split beam components. ‘The striped areas of 
the beam components indicate the effect of beam divergence 
QZI the septum shadows. This magnet bends t h e  B and C beams 
UP 
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Fig.  4 - Upstream view of Lambertson magnet L 
beam components that enter it. This magnet bends the 
D and A beams to the l e f t .  

showing t h e  fou r  3' 


