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50 MEV FAST EMITTAJXE DEVICE 

Ion Source 

A duoplasmatron r i g  with PIG source c a r t r i d g e  has been t r i e d  out  
i n  t h e  present  p r e i n j e c t o r  with a fou r  element focusing system (see 
Fig.  1). Only 15 mA could be acce le ra t ed  up t o  750 keV; besides  t h e  
f a c t  t h a t  t he  source was not  properly working, "focus 2" vol tage  was 
l imi t ed  by outer  column breakdowns; s o  we guess t h a t  t h i s  e l ec t rode  and 
"focus 1" had near ly  equal  vo l tage ,  destroying t h e  focusing e f f e c t  of 
t h e  system. 

Also a modified duoplasmatron source with freon cool ing has been 
t r i e d  ou t  using t h e  s tandard g r i d  focusing system; t h e  e x t r a c t i o n  
geometry is  shown i n  Fig. 2. Without t h e  e x t r a c t i o n  vol tage  properly 
working, t h e  output  cu r ren t  a f t e r  t h e  column was  50 mA; so  we can 
expect a l a r g e r  cu r ren t  next t i m e .  

Experiments with t h i s  arrangement i n  t h e  p r e i n j e c t o r  wil :L be 
continued during t h e  October shutdown. Our a i m  i s  t o  r ep lace  the  present  
PIG source f o r  t h e  duoplasmatron a s  soon a s  possible .  

P e r t i n e n t  parameters of t h e  source have been measured on t h e  tes t  
f a c i l i t y  v iz . ,  

a) t h e  output cu r ren t  wi th  small  expansion cup as a func t ion  of 
e x t r a c t i o n  vol tage  f o r  optimum a r c  and magnet cu r ren t  (see Fig. 3 ) .  
An i n t e r e s t i n g  f e a t u r e  i n  these  measurements was t h e  lower cu r ren t  output 
f igu res  wi th  nega t ive  pulsed e x t r a c t i o n  compared wi th  dc ex t r ac t ion ,  t h e  
cause of t h i s  phenomena w a s  found i n  t h e  vo l t age  drop during ithe pulsed 
p a r t  of e x t r a c t i o n  vo l t age  due t o  loading of t h e  power supply; t h e  output  
cu r ren t  w a s  very s e n s i t i v e  on themagnet  value. 

b) t h e  magnetic f i e l d  i n  f r o n t  of and behind t h e  anode (see Fig. 4 ,  
and Fig.  5). 

An experiment i s  under way f o r  a chopped 1 Mc pulsed beam from t h e  
source by means of pu ls ing  an  in su la t ed  g r i d  downstream from ,the anode. 
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Improvements were made i n  t h e  s t r u c t u r e  of t h e  cathode arid i n  t h e  
hydrogen leak cons t ruc t ion ,  etc. 

Modifications of t h e  experimental  ion source f a c i l i t y  cont inue;  t h e  
d i f f u s i o n  pump i s  i n s t a l l e d ;  t h e  adoption of an ope ra t iona l  source 
with l a r g e  cup and e x t r a c t i o n  e l ec t rode  t o  t h e  present  r i gg ing  i s  i n  t h e  
drawing o f f i c e .  W e  expect t h i s  f a c i l i t y  again i n  opera t ion  during 
November. 

Short  Accelerat ing Column 

General - H.V. experiments w i l l  be  made wi th in  a concrete  enc:losure of 
t h e  905A Building of t h e  Cosmotron. A crane f a c i l i t y  w i l l  be i n s t a l l e d .  

Three s e c t i o n  H.V. column test  

High vol tage  tests of  a t h r e e  sec t ion  p a r t  of t h e  s h o r t  co:%umn 
without  inner  e l ec t rodes  have been made up t o  250 kV without c l e a r  
i n d i c a t i o n  of i n t e r n a l  breakdowns during two weeks continuous running. 

The s k i r t s  are ordered and they w i l l  be de l ivered  i n  January, 1966. 
The consequence of t h i s  delay is  t h a t  tests of t h e  whole asseinbly can 
be c a r r i e d  out  probably only up t o  600 kV and.Eu11 energy experiments 
not  before  February, 1966. 

Column r e s i s t a n c e s  

A series of measurernents have been made wi th  d i f f e r e n t  f i l l e r s  i n  
t h e  r e s i n  of small  r e s i s t o r  b locs  t o  improve thermal conduct iv i ty  (see 
AGS Tech Note No. 4) .  

Figure 6 shows t h e  temperature r ise  of some tes t  b locs  a s  a func t ion  
of  g rad ien t ;  t h e  e lec t r ica l  p rope r t i e s  of  t h e  blocs  were roug'hly 
i d e n t i c a l .  

G"s9 6 h  C C L d  bB 3($ @I 

A H.V. tes t  of  a "banana" 
vol tage  higher  than  125 kV i n  SF6. 
series production. 

f i l l e d  wi th  BNYshowed a breakdown 
"Bananas" with BN3 f i l l e r  a r e  now i n  

Short  column assembling 

A l l  p a r t s  of t h e  s h o r t  column except t h e  s k i r t s  and t h e  bananas were 
de l ivered .  However, inspec t ion  of t h e  e l ec t rode  holders ,  connectors,  
spinnings and spark  gaps showed many shortcomings; nea r ly  a l l  p a r t s  w e r e  
re turned ,  which has  caused a n  important delay i n  our program. There a r e  
f i v e  j o i n t s  made. 



Dome assembling 

The p a r t s  support ing t h e  dome, t h e  capac i to r s ,  t h e  b e l t s ,  t h e  dome 
i t s e l f ,  etc.  a r e  de l ivered .  This w i l l  be assembled before  t h e  end of 
October. Source e l e c t r o n i c s  can be i n s t a l l e d  during November. 

High Tol lage power supply 

The H.V. l i m i t a t i o n  of t h e  RDI power supply i s  not checked, due t o  a 
sudden s t o p  of a l l  H.V. tests i n  t h e  experimental  h a l l  ( t r a n s i e n t s  on t h e  
power l i n e s  damaged d e l i c a t e  experimental  equipment). 

Power w i l l  be  i n s t a l l e d  i n  t h e  905A Building before  t h e  end of 
September. There seems t o  be some ind ica t ion  t h a t  t h e  l i m i t a t i o n  of  t h i s  
supply w i l l  be  i n  t h e  H.V. bushing. A modified bushing is under consider- 
a t ion .  I f  t h i s  includes much mechanical cons t ruc t ion  with as much experi-  
mental  work involved t o  g e t  i t  running, than  we s h a l l  decide t :o buy an 
a d d i t i o n a l  150 kV power supply andcazs t ruc t  an adequate bushing i n  t h e  
dome. 

G. %ottingham pointed out  t h a t  i n  t h e  test  f a c i l i t y  no provis ion  is  
made f o r  a p r o t e c t i v e  r e s i s t o r .  

Nei ther  i n  our present  p r e i n j e c t o r  nor i n  t h e  one of  CERp.1 such a 
r e s i s t o r  i s  included; t h i s  i s  mainly due t o  t h e  "safe" cons t ruc t ion  of 
t h e  lrlong" column ( l a rge  inner  diameter,  low g rad ien t ,  a i r  spark gaps) 
as w e l l  as t o  reduce t h e  vol tage  drop during t h e  beam pulse  t o  a minimum. 

I n  our sho r t  column test  f a c i l i t y ,  breakdowns can be expected between 
t h e  t i t an ium e lec t rodes  t r i gge red  by c o l l i s i o n s  of t h e  primary beam 
( s m a l l  inner  diameter and high gradien ts ) .  
w-ithout p r o t e c t i v e  r e s i s t ance )  t h e  e l ec t rodes  w i l l  be damaged ;i9' however, 
t h e  p robab i l i t y  of success ive  sparks  can be reduced by includjhg such a 
r e s i s t o r  a p a r t  from t h e  f a c t  of reducing meta lwapors  by 1oca:L hea t ing  
t h a t  may depos i t  on i n s u l a t o r s  (lower peak cu r ren t  wi th  series r e s i s t o r ) .  
Damage t o  t h e  SF6 f i l l e d  ou te r  reg ion  of t h e  column i s  another  p o s s i b i l i t y  
of damage (metal  vapors by l o c a l  hea t ing  and perhaps shock wave damage 
(AGSCD Tech Note 12). 

I n  both cases ,  (with and 

The a c c e s s i b i l i t y  o f  t h e  column i s  another  po in t  of considerat ion.  

A r e l a t i v e l y  simple so lu t ion  has  been found t o  p r o t e c t  column and 
capac i to r s  i n  t h e  p re sen t  layout ;  t h i s  s o l u t i o n  can a l s o  be appl ied t o  
t h e  present  p r e i n j e c t o r  (see Fig. 7) .  The abso lu te  t o t a l  va lue  of  t h e  
series r e s i s t a n c e  is  8 k  0 (allowing a minimum vol tage  drop of 4 kV f o r  
.5A beam cur ren t )  ; t h e  "bleeding" r e s i s t a n c e s  (300 Etun each) across  t h e  
capac i to r s  provide an equal  r e p a r t i t i o n  of t h e  vo l t age  across  the  
capac i tors .  

Transport  system column - l i n a c  

The solenoid w i l l  be i n  t h e  workshop t h i s  week and a simple emit tance 
device (photographic method) i s  nea r ly  designed. 

* UCRL 9487 
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The design of a f a s t  emittance device f o r  t h e  p re in j ec to r  i s  going 
on and Bob Lockey w i l l  prgpare t h e  e l e c t r o n i c  equipment. 

Calculat ions on t h e  beam t r anspor t  system has been stopped f o r  some 
time. The emittance a f t e r  t h e  solenoid i s  d i f f i c u l t  t o  p r e d i c t ;  itsmakes 
more sense t o  postpone these  ca l cu la t ions  u n t i l  a f t e r  a measui:ement with 
t h e  sho r t  column. 

50 MEV FAST EMITTANCE DEVICE 

The mechanical p a r t  of t he  system i s  a l l  drawn. During the  
shutdown, we s h a l l  i n s t a l l  t h e  mechanical equipment and quadrupoles except 
t h e  emittance box i t s e l f .  The magnet power suppl ies  as w e l l  as t h e  
cabl ing f o r  s l i t s ,  quar tz  p l a t e s  e t c .  w i l l  be i n s t a l l e d .  

The bas i c  e l ec t ron ic s  f o r  t h e  emittance de t ec to r  (with which it i s  
poss ib l e  t o  measure t h e  t o t a l  emittance) i s  f in i shed  and test: ;  wi th  
magnets and s imulat ing a beam s i g n a l  look very promising. 

Breakdown i n  one c o i l  of t h e  analyzer  has occurred, ( t he re  a r e  
2 x 2 c o i l s  i n  each magnet); we prepare a second improved and spare  
analyzer  with 1.5-in. inner  bore (clearance 3.2 cm'li) and 5-in.  long. 
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