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NOTES ON EXTRACTED BEAMS 

I n t r o d u c t i o n  

The purpose of t h i s  no te  i s  t o  g ive  t h e  r eade r  a gene ra l  survey of 

t h e  p l ans  f o r  f a s t  and slow e x t r a c t i o n  f o r  about t h e  next t h r e e  t o  four  

yea r s .  

completed, l ead ing  t o  some incompa t ib i l i t y  wi th  present  e x t r a c t i o n  equip- 

ment. 

During t h i s  per iod  t h e  major p i eces  of t h e  Conversion w i l l  be  

The c o n s t r a i n t s  on t h e  ope ra t ion  of e x t r a c t e d  beams w i l l  be  examined 

as t h i s  obsolescent  equipment i s  rep laced .  

F a s t  E x t r a c t i o n  

The Near Future  

The p resen t  f a s t  e x t r a c t i o n  method uses  a t h r e e  s t e p  process  wi th  a 

f a s t  k i c k e r  a t  L10, t h i n  septum a t  A10, and e j e c t o r  magnets a t  B10 and 110. 

Once a bunch has  been d e f l e c t e d  by t h e  A10 magnet e i t h e r  B10 o r  I10  can be  

powered t o  achieve  e x t r a c t i o n  i n t o  t h e  Southwest o r  North Areas r e s p e c t i v e l y .  

The choice  can be made of e i t h e r  s i n g l e  bunch o r  f u l l  beam e x t r a c t i o n .  I n  

t h e  s i n g l e  bunch mode t h e  L10 beam can be pulsed twice i n  one AGS c y c l e  

separa ted  by about 100 msec. A10, B10 and I10  magnets are pos i t i oned  by 

hydrau l i c  ramming systems. 

I310 has  not  been used f o r  t h e  p a s t  two yea r s .  It i s  planned t o  reactivate 

t h e  beam t o  t h e  Southwest Area by t h e  end o f  1968. The B l O  power supply i s  e 
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t o  be  moved t o  a s m a l l  bu i ld ing  o u t s i d e  t h e  t u n n e l  next  t o  t h e  B8 s leeve .  

This  beam w i l l  not be  capable  of being pulsed t w i c e  i n  one AGS cyc le .  

It i s  planned t o  complete improvements t o  t h e  drawer assemblies  a t  

A10, B10 and I 1 0  by t h e  end of  1968 o r  no later than  t h e  s p r i n g  o f  1969. 

These changes should improve r e l i a b i l i t y  and inc lude  t h e  replacement of t h e  

p re sen t  chevron seals by metal bel lows.  

be  b u i l t  f o r  both t h e  septum and e j e c t o r  assemblies .  

I n  a d d i t i o n  a complete spa re  w i l l  

Post  New MG Se t  I n s t a l l a t i o n  

The AGS r e p e t i t i o n  per iod  w i l l  be  about one second a t  t h i s  t i m e ,  wi thout  

f l a t  top.  

modified t o  be  compatible wi th  increased  duty f a c t o r .  

arise wi th  t h e  hydrau l i c  system as t h e  s t r o k e  takes about 350 msec and t h e  

i n s e r t  c y c l e  cannot b e  s t a r t e d  u n t i l  a f t e r  t r a n s i t i o n .  

t h e  ramming system not i nc lud ing  t h e  w a i t  f o r  t r a n s i t i o n  r e q u i r e s  one second. 

This  may lead  t o  problems wi th  m u l t i p l e  t a r g e t i n g  combined wi th  s i n g l e  bunch 

e x t r a c t i o n  modes. 

Pump 

The e j e c t o r  magnet, t h i n  septum and f a s t  k i cke r  w i l l  a l l  be 

However, problems may 

A complete c y c l e  of  

No changes w i l l  be  made t o  t h e  b a s i c  swash p l a t e  hydrau l i c  

Post  200 MeV I n j e c t i o n  

It i s  es t imated  t h a t  t h e  beam s i ze  w i l l  be  increased  by ,,” a f t e r  t h i s  p a r t  

of t h e  Conversion p r o j e c t  i s  f in i shed .  The d e f l e c t i n g  f o r c e  of t h e  p re sen t  

f a s t  k i cke r  i s  not s u f f i c i e n t  t o  bend t h e  beam enough t o  c l e a r  a t h i n  septum 

magnet and a new k i c k e r  i s  under development. The d e f l e c t i o n  a t  30 GeV/c i s  

2 mrad and one t o  four  bunches o r  f u l l  beam may be  d e f l e c t e d .  This  k i c k e r  

i s  descr ibed  i n  AGS Divis ion  Technica l  Note #48. I n  a d d i t i o n  a new s i n g l e  

t u r n  t h i n  septum e j e c t o r  magnet i s  being designed which toge the r  with t h e  

f a s t  kicker provides  a two s t e p  e j e c t i o n  process .  These would be designed 

t o  accept  t h e  increased  beam s i z e ,  duty cyc le  and i n t e n s i t y  of t h e  f u l l y  
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converted AGS. A l l  assemblies  w i l l  be  made conversion compatible.  A t  t h e  

p re sen t  t i m e  t h e  design cal ls  f o r  a n  e j e c t o r  magnet which i s  not rammed, 

t h e r e f o r e  a set of backleg windings would have t o  be  used i n  conjunct ion  

wi th  t h i s  scheme. 

Present  p l a n s  c a l l  f o r  t h e  k i cke r  t o  be loca ted  a t  620.  Although 

p r imar i ly  designed f o r  e x t r a c t i o n  a t  H10 it seems l i k e l y  t h a t  t h e  f a s t  beam 

out  of I10 could be  maintained u n t i l  t h e  changeover t o  H l O ,  i f  a new th in -  

septum e j e c t o r  magnet i s  i n s t a l l e d  a t  110. However, a g r e a t  d e a l  of work 

would be  involved as t h e  e j e c t o r  power supply i s  l i k e l y  t o  be  q u i t e  l a r g e  

and should be  loca ted  as near  t o  t h e  e j e c t o r  magnet as poss ib l e .  The o r b i t  

deformation us ing  backleg windings o r  s e p a r a t e  d i p o l e s  would have t o  c e n t e r  

on I10  o r  H10. Also, t h e  present  p l ans  c a l l  f o r  a 22 mrad e j e c t i o n  ang le  

out  of  H l O  as opposed t o  t h e  27 mrad e j e c t i o n  a t  I10  which may pose a problem. 

The kfcker p o l a r i t y  would be  reversed  f o r  I10  e j e c t i o n ,  however, t h i s  i s  a 

r e l a t i v e l y  s h o r t  job .  Simultaneous running o f  I10  and H l O  does not  seem 

poss ib l e .  

There are no p l ans  t o  r e b u i l d  t h e  f a s t  kicker a t  &lo ,  t h e  A10 septum o r  

t h e  B l O  e j e c t o r  o r  t o  r edes ign  f o r  a two s t e p  process  a t  BlO.  The beam t o  

t h e  Southwest Area w i l l  be  d iscont inued  a t  t h i s  t i m e .  

Slow E x t r a c t i o n  

The Near Future  

New drawer assemblies ,  more r a d i a t i o n  hardened, w i l l  be  i n s t a l l e d  a t  

F5 and FlO be fo re  t h i s  beam i s  run  ope ra t iona l ly .  The pe rmis s ib l e  duty 

f a c t o r  f o r  t h e  F5 septum magnet a t  25 BeV i s  20%. 

mil l i second f l a t  t op  f o r  slow beam wi th  t h e  p re sen t  machine. 

This  would a l low a 470 

Post  New MG Set  I n s t a l l a t i o n  

No changes are contemplated on t h e  magnets a t  t h i s  t i m e .  Therefore ,  t h e  



e t  
-4- 

slow beam f l a t  top  w i l l  need t o  be  shortened t o  main ta in  t h e  present  F5 

septum magnet du ty  f a c t o r .  

.. 1- - *  

Post  200 MeV I n j e c t i o n  

It seems l i k e l y  t h a t  t h e  magnet a p e r t u r e s  w i l l  have t o  be increased  

f o r  pos t  200 MeV i n j e c t i o n .  

modi f ica t ions .  

be  increased ,  perhaps t o  5Wh. 

t h e  F5 magnet and perhaps t h e  F10. 

All assemblies  w i l l  be  made conversion compatible.  

This ,  i n  t u r n ,  w i l l  r e q u i r e  some power supply 

I n  a d d i t i o n  t h e  duty  f a c t o r  f o r  t h e  e j e c t i o n  magnets w i l l  

This  w i l l  n e c e s s i t a t e  a complete r e b u i l d  of 

These matters are under cons ide ra t ion .  

D i s t r :  Acce lera tor  Department S t a f f  


