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DESIGN OF THE NEW FAST'KICaR. 

Unt5 l  now t h e  new f a s t  k i c k e f  d e s i g n  has  been r e f e r r e d  t o  a s  t h e ,  

8 0  kV k i c k e r  due l a r g e l y  t o  t h e  E.B. F o r s y t h  T e c h n i c a l  Note #23 of 

J u l y  2 5 ,  1966 which set t h e  maximum l i m i t  a t  80 kV. T h i s  was done a t  

t h e  t ime, ,because  t h e  h i g h e s t  v o l t a g e  r a t e d  t u b e  . a v a i l a b l e  was t h e  

CX1168 a t  80 kV and because  t h e  r e q u i r e d  d e f l e c t i n g  f o r c e  was a n t i c i p a t e d  

t o  b e . 1 3 2  ki logauss-cm. 

The d e s i g n  d e s c r i b e d  h e r e  d e a l s  w i t h  an  a n t i c i p a t e d  d e f l e c t i n g  

f o r c e  of 200 ki logauss-cm minimum,and t h u s  r e q u i r e s  t h e  '2x1171 t h y r a t r o n  E 

which h a s  been t e n t a t i v e l y  r a t e d  a t  120 kV. Fur thermore ,  t h e  former 

c o n s i d e r a t i o n  of two p u l s e s  p e r  AGS c y c l e  has  g i v e n  way t o  t h r e e  p u l s e s  

p e r  p o s t  convers ion  AGS cycle. T h i s  i s  a t h r e e - f o l d  i n c r e a s e  t o  t h r e e  

p u l s e s  p e r  s e c o n d , f o r  p a r t i a l  e x t r a c t i o n s .  The p r e v i o u s  s p e c i f i c a t i o n  

of "any number of bunches" h a s  been  l i m i t e d ,  due , t o  p rac t i ca l  c o n s i d e r a -  

t i o n s ,  t o  any number up t o  f o u r  p e r  k i c k e r  p u l s e .  The p r e v i o u s l y  pro- 

posed " t a i l b i t e r "  c i r c u i t  w i l l  s t i l l  b e  used t o  accomplish t h i s  v a r i a b l e  

bunch f e a t u r e .  F u l l  e x t r a c t i o n  w i l l  s t i l l  b e  p o s s i b l e  through manual 

s w i t c h i n g  of t h e  PFN and t a i l b i t e r .  

t h e  magnets,  f e e d t h r o u g h s ,  1 o a d . r e s i s t o r s  and a p o l a r i t y  s w i t c h i n g  

d e v i c e  are  i n  t h e  AGS t u n n e l .  A l l ' o t h e r  components w i l l  b e  l o c a t e d  i n  

A l a y o u t  i s  now planned such t h a t  
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I 
I a “cool1’  a r e a  o u t s i d e .  . 

The New Design 

The new d e s i g n b , s t a r t s  from t h e  fo l lowing  p r e m i s e s :  

1) The minimum r e q u i r e d  d e f l e c t i n g  f o r c e  i s  200 ki logauss-cm f o r  

t h e  p o s t  c o n v e r s i o n  beam..  

2) The maximum t o l e r a b l e  risetime i s  200 nanoseconds due t o  t h e  

t i m e  between bunches.  

3) The maximum u s a b l e  magnet l e n g t h  i n  a 10  f t  s t r a i g h t  s e c t i o n  i s  

80 i n c h e s  o r  approximate ly  200 cm. 

4 )  The maximum u s a b l e  v o l t a g e  a t  t h i s  t i m e s i s  120 kV which i s  t h e ?  

maximum forward v o l t a g e  r a t i n g  on t h e  CX1171. 

5 )  The maximum u s a b l e  c u r r e n t  a t  t h i s  t i m e . . i s  8000 amperes which 

is  o p t i m i s t i c a l l y  b a s e d , o n  t h e  p r e s e n t  o p e r a t i o n  of t h e  CXLlGS 

a t  5500 amperes.  

Three f u r t h e r  c o n d i t i o n s  a r e  added, based on t h e  e x p e r i e n c e  w i t h  t h e  

p r e s e n t  , o p e r a t i n g  f a s t  . k i c k e r :  

1) . T h e  present .magnet  c r o s s  s e c t i o n  of 2-5/8 i n c h e s  (6.65 cm) h i g h  

by 6 i n c h e s  (15.25 cm) wide i s  s a t i s f a c t o r y  and u s i n g  t h e s e  

dimensions i n  a l l  computa t ions ,  n e g l e c t i n g  conductor  and i n s u l a t i o n  

t h i c k n e s s ,  h a s  proven s a t i s f a c t o r y  w i t h i n  Dur accuracy  of d e s i g n .  

2)  The s t r a y  i n d u c t a n c e  i n  t h e  c i r c u i t  i n c l u d i n g  t h e  t u b e ,  load. 

r e s i s t o r s  a n d , c o n n e c t i o n s  can  b e  expec ted  t o  approach 875 nano- 

h e n r i e s  . 
The e f f e c t i v e  magnet l e n g t h  f o r  purposes  of computat ion i s , ,  

assumed t o  be 1.5 t i m e s  t h e  h e i g h t  l o n g e r  t h a n  t h e  a c t u a l  magnet 

3 )  

l e n g t h .  

on our  magnet h e i g h t ;  

Thus,  each magnet used i s  e f f e c t i v e l y  10 c m  l o n g e r ,  based 
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Two s a f e t y  f a c t o r s  were used i n  a l l  c a l c u l a t i o n s :  

1) ,175 nanoseconds was used t o  a s s u r e  a risetime of less t h a n  

200 nanoseconds.  

2) A w o r s t  c a s e  d e s i g n  g o a l  of 250 ki logauss-cm was chosen t o  

y i e l d  a n  expec ted  nominal d e f l e c t i o n  f o r c e  of 200 ki logauss-cm. 

The s p e c i f i c a t i o n s  and l i m i t a t i o n s  noted  above l e a v e  only a f e w  

v a r i a b l e s ,  a l l  i n t e r r e l a t e d  by t h e  a c c e p t e d  d e s i g n  formulas .  Computations 

were made f o r  each  of t h e  c a s e s  where t h e d o t a l  magnet w a s  composed of 

one through f i v e  e q u a l  magnet s e c t i o n s  and t h e  r e s u l t s  were t a b u l a t e d .  

O f  t h e s e  p o s s i b i l i t i e s  on ly  t h e  case w i t h  f o u r  magnets f e l l  w i t h i n  t h e  

l i m i t s  of c u r r e n t ,  v o l t a g e  and l e n g t h  p r e v i o u s l y  s p e c i f i e d .  T h i s  caste,  

w i t h  each magnet d r i v e n  by a s e p a r a t e  s w i t c h  t u b e ,  y i e l d s  a n  optimum.of 

7.58 ohms l o a d  impedance w i t h  a magnet l e n g t h  of t128 c m  and a c u r r e n t  of 

I 

I 

7900 amperes a t  1120 k V .  

A d d i t i o n a l  c a l c u l a t i o n s  were made f o r  a s i m i l a r  c i r c u i t ,  b u t  u s i n g  

7 ohms which would b e  a v a i l a b l e  based on t h e  nominal impedance of 14 

f o r . l O O  P2/2 c a b l e .  Within t h e  8000 ampere maximum c u r r e n t  t h i s  f o r c e s  

a compromise of e i t h e r  t h e  250 k i logauss-cm d e f l e c t i n g  f o r c e  o r  the 

175 nanosecond risetime. The f o l l o w i n g  summary of proposed c h a r a c t e r i s t i c s  

i s  t h e  r e s u l t  of t h a t  compromise and i s  t h e  d e s i g n  g o a l s f o r  t h e  p r o t o t y p e  

system which w i l l  c o n s i s t  of one q u a r t e r  of t h e  f i n a l  system. 
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Summary of Proposed S p e c i f i c a t i o n s  

200 k i logauss-cm Nominal D e f l e c t i n g  F o r c e ,  Maximum: 

R i s e  and F a l l  Time (5% p o i n t s ) :  190 nanosec.  

F l a t  Top ,Length: I n f i n i t e l y  v a r i a b l e ,  0-660 nanosec.  o r  
2 .7  microsec .  (manual ly  s w i t c h e d ) .  

Maximum Number of F a s t  Kicker P u l s e s  Per  AGS.Cycle: P a r t i a l  e x t r a c t i o n  - 3 

F u l l  e x t r a c t i o n . -  1 

Minimum Time Between P u l s e s :  P a r t i a l  e x t r a c t i o n  - 100 m i l l i s e c .  

F u l l  e x t r a c t i o n  - 500 mi l l i sec .  

Magnet a p e r t u r e :  

Magnet l e n g t h ,  t o t a  1 : 126 c m s  

P o l a r i t y  : 

F i e l d  s t a b i l i t y  and r i p p l e ,  max. : 

6.65 c m  h i g h  x 15.25. c m  wide 

r e v e r s i b l e  , i n  8 h o u r s  

1% 

No. of magnet s e c t i o n s :  4 

No. of, s w i t c h  t u b e s :  4 

N o .  of t a i l b i t e r  t u b e s :  4 

Opera t ing  v o l t s  a tbnominal  d e f l e c t i n g  f o r c e :  

D e f l e c t i n g  f o r c e  

100 kV 

c o n t r o l ,  p a r t i a l  e x t r a c t i o n :  f i r s t ,  second and t h i r d  p u l s e  
p e r  AGS c y c l e  independent ly  
ad jus t a b  l e .  

D i s t r :  

A c c e l e r a t o r  Department S t a f f  , 




