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DISCLAIMER 

This report was prepared as an account of work sponsored by an agency of the 
United States Government.  Neither the United States Government nor any 
agency thereof, nor any of their employees, nor any of their contractors, 
subcontractors, or their employees, makes any warranty, express or implied, or 
assumes any legal liability or responsibility for the accuracy, completeness, or any 
third party’s use or the results of such use of any information, apparatus, product, 
or process disclosed, or represents that its use would not infringe privately owned 
rights. Reference herein to any specific commercial product, process, or service 
by trade name, trademark, manufacturer, or otherwise, does not necessarily 
constitute or imply its endorsement, recommendation, or favoring by the United 
States Government or any agency thereof or its contractors or subcontractors. 
The views and opinions of authors expressed herein do not necessarily state or 
reflect those of the United States Government or any agency thereof.  



I n  1986, a committee considered the  replacement of t h e  BNL Tandem 
Van de Graaff with an EBIS,  an RFQ, and a 20 MV l i n a c  t o  serve  as 
Booster i n j e c t o r .  The la t te r  machines would be placed c lose  t o  t h e  
Booster,  e l imina t ing  i n  t h i s  way t h e  long heavy i o n  t r a n s f e r  l i n e ,  and 
reducing the  manpower and opera t ing  cos ts .  A similar i n j e c t o r  can be 
envisaged f o r  i n j e c t i o n  of p o s i t i v e  polar ized  p a r t i c l e s  d i r e c t l y  i n t o  
t h e  Booster, bypassing the  200 MeV Linac. 

-f 
A.S.  Belov, e t  al .  , have reported '  a peak 10 mA H+ cur ren t  i n  

It is  a "ground state" 
A source with these  

pulses  of 50 U s  FWHM and 76% po la r i za t ion .  
atomic beam source using a Df plasma ionizer .  
parameters would be a good match t o  t h e  Booster i n j e c t o r  proposed f o r  
heavy ions.  

A t  an energy of 20 MeV, revolu t ion  t i m e  f o r  protons i n  t h e  Booster 
i s  

= 3 . 3  US. Trev 

Assuming t h a t  15 tu rns  can be i n j e c t e d  i n t o  t h e  Booster accept- 
ance, t h e  i n j e c t i o n  t i m e  would be 

An average beam curren t  of 8 mA of polar ized  protons ( t o  allow f o r  
t h e  shape of t h e  pulse)  corresponds t o  

12  N = 2.5 x 10 ppp, b 

which i s  very c lose  t o  the  Booster space charge l i m i t  a t  20 MeV. 
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The present  scheme of i n j e c t i o n  from t h e  Booster i n t o  t h e  AGS 
assumes t h a t  f o u r  Booster pu lses  would be i n j e c t e d  each a c c e l e r a t i o n  
cyc le  of t h e  AGS. Therefore ,  t h e  AGS i n t e n s i t y  a t  i n j e c t i o n  could 
approach p a r t i c l e s  pe r  pu l se ,  depending most ly  on l o s s e s  dur ing  
Booster i n j e c t i o n ,  cap ture ,  and acce le ra t ion .  

I n  p r i n c i p l e ,  t h e  same RFQ and 20 MY l i n a c  could se rve  both f o r  
a c c e l e r a t i o n  of po la r i zed  p a r t i c l e s  (pro tons  and deuterons)  and f o r  
a c c e l e r a t i o n  of h igh ly  s t r i p p e d  heavy ions  from an  EBIS. 
t o  t h e  advantage of having a l l  i o n  sources  (except t h e  H- source f o r  
t h e  pro ton  a c c e l e r a t i o n )  s i t u a t e d  i n  t h e  same l o c a t i o n ,  wi th  a s h o r t  
i n j e c t i o n  l i n e ,  i t  would a l s o  be less c o s t l y  t o  ope ra t e  a s h o r t ,  20 MV 
l i n a c  i n s t e a d  of t h e  e x i s t i n g  200 MeV machine. 

I n  a d d i t i o n  

Reference 
1. A.S .  Belov, e t  a l . ,  N I M  A255 (1987) ,  p. 442. 


