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The node l  was f i r s t  s t u d i e d  s tc t ica l l : . r  and t h e  v c l -  

ues  of )) v and \,: were determined a t  t h e  i n j e c t i o n  r a d i u s .  
A Z 

The nethod2 used v?.s t o  i n j e c t  w i t h  s D.C. e l e c t r o n  gun a t  

t h e  c a n t e r  o f  z p lus  nagne t ,  ?ef i n e  s e v e r a l  e l e c t r o n  "r?;-sn 

w i t h  a. p e r f o r a t e d  s c r e e n  a t  t h e  c e n t e r  of t h e  nex t  p l u s  

magnet, and t h e n  t o  observe t h c  beaa s p o t s  on a  3hosphor 

i n  t h e  e i g h t h  p l u s  nagnet  (seven-eighths  of t h e  nay around. 

t h e  ?.aciiine .) Il'or t h e  des ign  v a l u e s  of c u r r e n t ,  t h e  !-:.teas- 

u r ed  were: L) = 2.fi7, \$ = 2.12 i n  c o f i t r a s t  w i t h  
S X Z 

t h e  t h e o r e t i c a l  values:  = 2.80, = 1.81. The 
x Z 

e f f e c t  on 9 and of changing t h e  r a t i o  of c u r r e n t  z 
th rough  t h e  p l u s  magnets t o  t h e  c u r r e n t  throuzh t h e  minus 

magnets w?.s stu.dLeir7, an2 sorae d r t a  .;?ere obta ined  o r  t h e  
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e f f e c t  of changing k. Appreciable  n o n - l i n e a r i t i e s  were 

observed i n  t h e  o s c i l l a t i o n s ,  and f o r  t h e  r a d i a l  motion 

t h e s e  were a s c e r t a i n e d  t o  correspond t o  a  dec rease  i n  9 X 
of 6% i n  going from z e r o  a n p l i t u d e  t o  two cen t ime te r  ampli- 

t ude  ( t a k e n  a t  t h e  c e n t e r  of  p l u s  magnets) .  

The D.C. gun was t h e n  r e p l a c e d  by a  pu lsed ,  h igh  emmis- 

s i o n  s t anda rd  b e t a t r o n  i n j e c t o r  i n  a t t empt ing  t o  o b t a i n  

. a c c e l e r a t e d  beam. The i n j e c t o r  pu l se  wid th  i s  about  0 . 1  

m i c r o s e c o n d s  long a t  peak energy;  t h e  p u l s e  h e i g h t  i s  

-30 Kev. A f a s t  (1/2 microsecond) 500 v o l t  p u l s e  was added 

t o  t h e  v o l t a g e  provided by t h e  s i n u s o i d a l l y  e x c i t e d  b e t a t r o n  

co re  (40 v o l t s . p e r  t u r n  peak) t o  expand t h e  p a r t i c l e  o r b i t s  

away from t h e  i n j e c t o r  r a p i d l y .  With t h i s  system ope ra t -  

i n g ,  e l e c t r o n s  were observed a c c e l e r a t e d  t o  maxinum energy 

(about  400 Kev.) .  The beam was observed bo th  a s  an  x-ray 

beam i n  a s c i n t i l l a t o r  and a s  a c u r r e n t  p u l s e  on e probe.  

The beam can  be observed a t  any energy u; t o  t h e  naximun 

by va ry ing  t h e  probe r a d i u s .  The t ime d e l a y  of t h e  f u l l  

energy beam i s  of t h e  o rde r  of  200 microseconds when oper- 

a t i n g  n i t h  maximum b e t a t r o n  a c c e l e r a t i n g  vo l t age .  Th i s  

4 corresponds t o  about 10  p a r t i c l e  r e v o l u t i o n s .  The f u l l  

energy a c c e l e r a t e d  beam c o n t a i n s  of t h e  o rde r  of lo7  e l e c -  

t r o n s  per  pu l se .  

While observ ing  beam a c c e l e r a t e d  th rough  on ly  about 

2000 r e v o l u t i o n s  ( t h e  f i e l d  r e g i o n  where can be v a r i e d  

conven ien t ly ) ,  a  s y s t e n a t i c  s e a r c h  T~r:?s made f o r  nearby 



s t a b l e  r e g i o n s  of t h e  9 - 3 plane .  Three such r e g i o n s  

w i t h i n  t h e  range  of r(i and c u r r e n t  r a t i o  t un ings  were found.  

(Assignments of \$ a r e  made assuming z e r o  ampli tudes  of 
X 

o s c i l l a t i o n ) .  One r e g i o n  was t h e  d e s i g n  r e g i o n  

( 9, 2.7 - 2.9, \$ = 1.55 - 1 .85 ) ;  one was f o r  s m a l l e r  
- 

$x ( Q X  - 2.4 - 2.6, d z  = 1.5  - 1 ; 6 5 ) ;  and t h e  t h i r d  

was f o r  l a r g e r  qZ (Vx = 2.6 - 2.8, 9 = 2.25 - 2.35). z 
T h i s  l a s t  r e g i o n  was s p o t t y ,  t u n i n g  c o n t r o l s  were c r i t i c a l ,  

and t h e  beam was poor ,  Ac tua l  v a l u e s  of Qx may be lower 

t h a n  t h o s e  l i s t e d  due t o  f i n i t e  o s c i l l a t i o n  ampli tudes .  

( I n  t h i s  machine, t h e  t h e o r e t i c a l l y  u n s t a b l e  o c c u r s  
3 

f o r  9 = 2.67.) I n  t h e  f i r s t  two r e g i o n s  a  f u l l  energy  

a c c e l e r a t e d  beam was ob ta ined .  Under optimum c o n d i t i o n s ,  

i n  t h e  d e s i g n  r e g i o n ,  an  a p p r e c i a b l e  beam remained when t h e  

500 v o l t  expander was tu rned  o f f .  

D e t a i l e d  r e p o r t s  cover ing  t h e  s t r u c t u r e  of t h e  a c c e l -  

e r a t o r ,  t h e  s t a t i c  ( G )  t e s t s ,  and t h e  a c c e l e r a t e d  beam 

t e s t s  w i l l  be prepared i n  t h e  f u t u r e .  


