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VOLTAGE RIPPLE ON SLOW BEAM EXTRACTION EQUIPMENT 

The p resen t  slow e x t e r n a l  beam from t h e  AGS i s  modulate( due t o  

r i p p l e  v o l t a g e  i n  t h e  power system t h a t  d r i v e s  t h e  e x t r a c t i o n  magnet 

elements as w e l l  a s  r i p p l e  i n  t h e  main magnet system. 

reduce t h i s  r i p p l e  s t r u c t u r e ,  f i l t e r i n g  must b e  added t o  c e r t a i n  power 

systems. 

I n  o rde r  t o  

The l i m i t s  on v o l t a g e  r i p p l e  may b e  es t imated  as fo l lows .  

I f  w e  assume t h e  beam i s  uniformly populated i n  IJ and occupies  a 

r e g i o n  0.2 IJ u n i t s  wide, t h e n  t h e  r a t e  of  beam s p i l l  w i l l  be  p r o p o r t i o n a l  

t o  - dl’ 
d t  

bu t  t h e  r e s u l t s  w i l l  s t i l l  s e r v e  as a u s e f u l  gu ide  i n  equipment des ign .  

This  assumption of  uniform popula t ion  i s  a g ross  s i m p l i f i c a t i o n ,  

Each magnet element i s  assumed t o  be  a s i m p l e  L and R i n  series. 

The d r i v i n g  gene ra to r  c o n s i s t s  of  a dc b a t t e r y  (Eo> and a r i p p l e  gene ra to r  

(ne) i n  series.  
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L where h i s  t h e  t i m e  cons t an t  - R 

i f  13 = c u t  4- p s i n  wt where cu = 0.2 
f l a t  t op  t i m e  

!b d t  = cu + pLe, cos W t .  
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Since  t h e  s p i l l  i s  p r o p o r t i o n a l  t o  &, d t  t h e  f r a c t i o n a l  s p i l l  r i p p l e  

f =  

s p i l l .  

measured as a r a t i o  of peak t o  peak s p i l l  r i p p l e  t o  t h e  average  
a, 

B i s  measured i n  I) u n i t s  t o  o b t a i n  A i  w e  need only  d i v i d e  by t h e  

a p p r o p r i a t e  c o - e f f i c i e n t  y (u u n i t s  pe r  amp) 

The fo l lowing  t a b l e  e v a l u a t e s  t h i s  express ion  f o r  the magnet elements 

i n d i c a t e d .  

Ae - Ae . -I 

Allowed E - E  T i m e  
1 sec 400 msec 

P l a t  Top F l a t  Top 

E 1 emen t Constant S p i l l  Ripple  
( f )  

Backleg Windings .083 10% 10.4% 4.2% 

Quadrupole 
Horizonta  1 .150 2 0% 7.5% 3.0% 

Quadr up o l e  
Vertical  .150 10% 7.5% 3.0% 

Magnet Voltage’\ 2 0% 0.7% 0.3% 

Jl ,. 
Ext rac t ed  from AGSCD Technica l  Note #l, June  28, 1965. 

The s p i l l  r i p p l e  due t o  r i p p l e  i n  t h e  sex tupo le  magnets a r e  be ing  

s t u d i e d  by o t h e r s  and w i l l  b e  r epor t ed  later. 
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