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FRINGING FIELDS FROM THE ELECTROSTATIC SEPTUM 

The e l e c t r o s t a t i c  w i r e  septum c u r r e n t l y  being t e s t e d  i n  H20 c o n s i s t s  

of a n  a r r a y  of .004 in .  tungs ten  wires spaced uniformly 2 m i l l i m e t e r s  

a p a r t .  

h igh  vo l t age  s o l i d  e l e c t r o d e  i s  spaced 1 cm f o r  t h i s  w i r e  a r r a y .  

This  w i r e  a r r a y  forms t h e  o u t e r  ground p o t e n t i a l  e l ec t rode .  The 

I f  t h i s  assembly i s  powered dur ing  i n j e c t i o n ,  t h e  i n j e c t i o n  o r b i t  s t a b i l i t y  

i s  adve r se ly  a f f e c t e d .  

t h e  e l e c t r o s t a t i c  septum. 

The beam ac t s  a s  i f  a quadrupole f i e l d  w a s  c r ea t ed  by 

It may be  p o s s i b l e  t h a t  t h i s  quadrupole f i e l d  i s  t h e  r e s u l t  of t h e  e l e c t r o -  

s t a t i c  f i e l d s  f r i n g i n g  through t h e  w i r e  g r i d s .  

t h e  i n j e c t i o n  beam l i n e  through t h i s  f r i n g i n g  e l e c t r o s t a t i c  f i e l d  i s  not zero  

s i n c e  charge e x i s t s  of t h e  vacuum chamber w a l l s  

The l i n e  i n t e g r a l  [Eds a long  

rEds = 4nq 

where q i s  t h e  t o t a l  charge enclosed by t h e  i n t e g r a l .  

The vacuum chamber walls c o n s i s t s  of conducting su r faces  connected t o  
_ -  _ . -  - -_ . - __ - - . - -  

ground p o t e n t i a l .  

e l e c t r o d e  th read  through t h e  w i r e  g r i d s  and t e rmina te  on t h e  chamber walls. 

Some e l e c t r o s t a t i c  l i n e s  o f  f o r c e  w i l l l e a v e  t h e  high vo l t age  , 

A d e t a i l  computation of t h e  e l e c t r o s t a t i c  f i e l d  produced by t h i s  geometry 

involves  a three-dimensional  study. 

s tudy  of a s i m p l i f i e d  two-dimensional model was made. 

To avoid t h e  d i f f i c u l t y  of t h i s  s tudy,  a 
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I n  t h i s  mathematical  model t h e  h igh  v o l t a g e  e l e c t r o d e  and t h e  vactum 

e chamber w a l l  was assumed t o  be two p a r a l l e l  p lanes  of i n f i n i t e  ex ten t  separa ted  

by 20 cm. One cent imeter  from t h e  high vo l t age  e l e c t r o d e  i s  loca ted  a p a r a l l e l  

w i r e  g r i d  of 0.2 c m w i r e  spacings.  Each w i r e  i s  i n f i n i t e l y  long. 

The e l e c t r o s t a t i c  f i e l d  produced by t h i s  model can be computed by r e l a x a t i o n  

methods. A r e l a x a t i o n  g r i d  of 0.02 cm spacing was choosen. To s impl i fy  t h e  

computer e f f o r t  t h e  e l e c t r o s t a t i c  f i e l d  more than  1 cm from t h e  w i r e  g r i d  w a s  

assumed t o  b e  uniform. 

assumption, t h e  high vo l t age  e l e c t r o d e  and l i n e s  of symmetry. Thus a g r i d  of  

200 by 10 u n i t s  was formed and a s imple r e l a x a t i o n  i s  poss ib l e .  

The r e l a x a t i o n  r eg ion  w a s  t h e r e f o r e  bounded by t h i s  

The r e s u l t s  i n  terms of Eo (def ined as  t h e  p o t e n t i a l  between t h e  h igh  v o l t -  

age  e l e c t r o d e  and t h e  w i r e  g r i d  d iv ided  by t h e  1 c m  sepa ra t ion )  as g iven  as  fo l lows:  

E ( i n  gap between e l e c t r o d e s )  = .937 Eo f 0.3% 

E ( f r i n g i n g  through t h e  wires) = .00329 Eo 3% 

Note t h e  e l e c t r i c  f i e l d  i n  both r eg ions  were def ined  as t h e  average f i e l d  

a long  a l i n e  through t h a t  reg ion .  A test  o f  t h e  accuracy o f  t h e  numerical  r e l axa -  

t i o n  i s  Gauss' l a w .  

r eg ion  must be equal .  Var i a t ions  of  t h i s  i n t e g r a l  were about 0.3% i n  t h e  h igh  

f i e l d  r eg ion  and about 3% i n  t h e  f r i n g e  reg ion .  

above. 

The i n t e g r a l  of Eds a long  any l i n e  through a charge f r e e  

Thus t h e  ass igned  accu rac i e s  

This  mathematical  model y i e l d s  a computable d i p o l e  f i e l d .  The real vacuum 

chamber i s  not  i n f i n i t e  i n  ex ten t  v e r t i c a l l y ,  bu t  has  a t o p  and bottom w a l l .  

The septum i s  a l s o  l imi t ed  i n  v e r t i c a l  he igh t .  Thus t h e  d i p o l e  f i e l d  of t h e  

model w i l l  f r i n g e  and produce a quadrupole component. 

The th re sho ld  of observed e f f e c t  on t h e  i n j e c t i o n  occurs  wi th  10 kV on 

t h e  septum. 

mately 30 volt /cm could f r i n g e  through t h e  w i r e s .  

magnitude t o  exp la in  t h e  observed e f f e c t s  and i s  o f f e r e d  as a p o s s i b l e  explana t ion .  

With t h i s  p o t e n t i a l  on t h e  h igh  v o l t a g e  e l e c t r o d e  a f i e l d  approxi-  

This  i s  t h e  c o r r e c t  o rde r  of 
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