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Zn r ecen t  yea r s ,  t h e r e  has  been cons iderable  i n t e r e s t  f o r  t h e  experiments 

u t i l i z i n g  slowly ex t r ac t ed  primary pro ton  beams. 

i n t e r e s t e d  w a e  between 10 t o  s e v e r a l  t imes 10 depending on t h e  experiment. 

There was pro ton  beam of primary energy from t h e  "old A" s t a t i o n  i n t e n s i t y  
6 about  10 pro tons  pe r  pu lse .  The method used was t o  u t i l i z e  t h e  d i f f r a c t e d  

pro tons  from t h e  "old A'' t a r g e t .  The i n t e n s i t y  range w a s  less than  LO protons.  

Another example of t h e  primary pro ton  beam w a s  t o  f i n e l y  s p l i t  t h e  slow ex- 

t r a c t e d  beam t o  t h e  new A s t a t i o n  f o r  Experiment 598. The lowest i n t e n s i t y  

one can run  s t a b l y  w a s  a few times 10 pro tons  pulse .  There w a s ,  however, 

The range of i n t e n s i t i e s  
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a l a r g e  gap between t h e  two methods. It should be noted a l s o  t h a t  t h e r e  i s  

no easy way t o  switch between t h e  two methods. I n  t h i s  contex t ,  i t  i s  very 

d e s i r a b l e  t o  have a beam designed t o  have a continuous i n t e n s i t y  range of LO 
t o  10" protons pe r  pu lse .  

6 

We cons t runted  t h e  primary pro ton  beam covering a range of t h i s  reg ion  

from t h e  new A s t a t i o n  t o  t h e  secondary branch l i n e  t o  t h e  A3 branch of t h e  

HEUB. 

prompt muons. The experimental  gequirement f o r  t h e  i n c i d e n t  pro ton  i s  t o  

have a n  i n t e n s i t y  of less than  LO 
experimental  program. 

The beam was designed p r imar i ly  f o r  Experiment 676 which measures 

6 t o  more than  10" pro tans  depends on t h e  

F igu re  1 shows t h e  p l a n  view of t h e  f l o o r  layout  of t h e  beam. The slow 

e j e c t e d  beam from t h e  F10 e x t r a c t o r  magnet i s  s p l i t  by t h e  t h i n  magnetic 

septum t o  A and BC s t a t i o n s .  The d e t a i l s  of t h e  o p t i c s  of thkc5primaEy.proton 

beam can be r e f e r r e d  t o  o the r  pub l i ca t ions .  The experience shows one can 

s t a b l y  run  t h e  A- l ine  wi th  t h e  i n t e n s i t y  down t o  a few times 10 protons per  

1 
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6 pulse .  I n  o rde r  t o  g e t  t h e  i n t e n s i t y  of 10 pro tons  p e r  pu l se  w e  should l i m i t  
-4 t h e  phase space acceptance of about 10 of t h e  o r i g i n a l  phase space.  W e  

p laced t h e  co l l ima to r  of 1 m b ra s s .  The co l l ima to r  has t h r e e  f i x e d  ho le s ,  and 

t h e  smallest w a s  1/16" X 1/16" square  hole  chosen by t h e  beam s t a b i l i t y  and 

accuracy of alignment.  The next  two holes  are t e n  and one hundred t imes of t h e  

area of t h e  sma l l e s t  hole .  The i n t e n s i t y  lower than  LO proton  pe r  p u l s e  was  

ad jus t ed  by s e t t i n g  t h e  primary beam t o  t h e  edge of t h e  phase space,  i n  o t h e r  

words, s e t  t h e  ho le  around t h e  h a l o  area. I n  o rde r  t o  use  t h e  p o s i t i o n  along 

t h e  phase space e l l i p s e  t o  c o n t r o l  t-ke i n t e n s i t y  of t h e  beam, t h e  fol lowing 

cond i t ion  i s  d e s i r a b l e .  When t h e  main bedding and p i t ch ing  magnet change t h e  

va lue ,  focus ing  cond i t ion  should be  set  such t h a t  t h e  p o s i t i o n  of t h e  beam moves 

along t h e  major a x i s  of t h e  phase e l l i p s e  a t  t h e  co l l ima to r .  The computer 

program was used t o  f i n d  such a so lu t ion .  The s o l u t i o n  w a s  t o  t u r n  both t h e  

focus ing  quadrupoles upstream of "A" t a r g e t  o&f. The small trimming w a s  

necessary w i t h  AQ4AB which i s  loca ted  downstream of t h e  f i r s t  bender. 

* 
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F igure  2 shows t h e  phase space  e l l i p s e  a t  t h e  "A" t a r g e t  s t a t i o n  and a t  

t h e  Experiment 676 t a r g e t .  The c r o s s  hatched a r e a  r ep resen t s  t h e  a r e a  of t h e  

small co l l ima to r  hole .  

About of t h e  o r i g i n a l  pro ton  su rv ives  t h e  abso rp t ion  hn one meter 

of b r a s s  co l l ima to r .  They can be cleaned up i n  subsequent co l l ima to r s .  The 

energy l o s s  through t h e  one meter co l l ima to r  i s  about 1 . 3  GeV and corresponding 

t o  - 4.5% a t  A.G.S. energy. The d i f f e r e n c e  of momentum i s  j u s t  enough to be 

cleaned up by t h e  o p t i c a l  system. S ince  t h e  beam A 3  has  two l a r g e  bends 4.8 

and 10 , t h e  d i sc r imina t ion  a g a i n s t  d i f f e r e n t  energy i s  q u i t e  easy. S ince  w e  

a r e  dea l ing  wi th  t h e  l a r g e  amount of unwanted o f f  momentum p a r t i c l e s ,  momentum 

recombination was no t  done f o r  t h e  downstream of t h e  i n t e n s i t y  de f in ing  

co l l ima to r .  

0 

0 

The o p e r a t i o n a l  experience f o r  t h i s  beam has been q u i t e  s u c c e s s f u l  and 

s a t i s f a c t o r y  f o r  a l l  phases of t h e  Experiment 676. 
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