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rights. Reference herein to any specific commercial product, process, or service 
by trade name, trademark, manufacturer, or otherwise, does not necessarily 
constitute or imply its endorsement, recommendation, or favoring by the United 
States Government or any agency thereof or its contractors or subcontractors. 
The views and opinions of authors expressed herein do not necessarily state or 
reflect those of the United States Government or any agency thereof.  
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Ion  Source 

Much a t t e n t i o n  has  been pa id  t o  t h e  duoplasmatron Mark 11 output  

o s c i l l a t i o n s  by changing t h e  fol lowing parameters :  

a) Plasma expansion cup geometry. 

b )  Anode - in te rmedia te  e l e c t r o d e  d i s t a n c e  ( a ) .  
c) Source a p e r t u r e  (qj). 

I n  genera l ,  o s c i l l a t i o n s  are of small ampli tude (< 3%) i n  cup geometries 

smaller than  about . 3  i n . ,  source  a p e r t u r e  of .040 i n . ,  a = .280 i n .  and 

beam i n t e n s i t i e s  as high as 250 rnA. Larger cups wi th  lower beam d!ensity 

have a l s o  t o  be checked out  i n  t h e  s h o r t  column ( i t s  pre l iminary  s t r u c t u r e  
2 i s  based on a d e n s i t y  of  100 mA/cm ) .  However, l a r g e r  cups (> .3  i n . )  

show o s c i l l a t i o n s ,  which ampli tudes a r e  inf luenced by t h e  above mentioned 

geometr ical  parameters .  An important r e s u l t  ob ta ined  s o  f a r  i s  that  f o r  

l a r g e r  cups t h e  source a p e r t u r e  4 h a s  t o  be increased ,  reaching an  

optimum diameter  f o r  each cup s ize .  Earlier r e s u l t s  showed alreadly an  

optimum va lue  . 

0 

The choice  of t h e  a p p r o p r i a t e  cup dimensions becomes more complicated 

by t h e  requirement of a n  e x t r a c t e d  "clean" beam; t h i s  i s  a beam wi th  a 

r ec t angu la r  o r  e l l i p t i c a l  phase space diagram measured a f t e r  t h e  e x t r a c t o r .  

Harold Wroe found such a c l ean  beam f o r  a very  small  cup (4 .060 i n . )  and 

small i n t e n s i t y  i n  t h e  Mark I source (see HW-2). For l a r g e r  cups however, 

a b e r r a t i o n s  were always found. Measurements wi th  P i e r c e  shaped cups and 

v a r i a b l e  e x t r a c t o r  gaps cont inue .  



Short  Column 

An H.V. tes t  of t h e  s h o r t  column without  inner  s t r u c t u r e  has  reached 

650 kV a f t e r  four  days of continuous condi t ion ing .  F igure  1 shows; a p l o t  

of t h e  sparking r a t e  i n  t i m e .  Af t e r  t h e s e  promising r e s u l t s ,  we d:ecided 

t o  s t o p  condi t ion ing ,  t o  i n s t a l l  t h e  i n n e r - s t r u c t u r e  of t h e  columri;?and t o  

cond i t ion  a t  t h e  same t i m e  t h e  l a r g e  su r faces  of t h e  inner  s t r u c t u r e .  

The R.D.I .  power supply worked f i n e  up t o  650 kV a t  least ;  t h e  H.V. bushing 

s i t t i n g  i n  o i l  w a s  a r i g h t  s o l u t i o n  up t o  now. 

R . D . I .  w i l l  be  rewired and t h e  e q u a l i z a t i o n  r e s i s t a n c e s  around the! f i l t e r  

capac i tances  w i l l  be  used as measuring r e s i s t a n c e  a f t e r  a c a r e f u l  ca l i -  

b r a t i o n .  Not much success  w a s  obtained i n  tests wi th  modified Machlett  

r e c t i f i e r s  t o  r ep lace  even tua l ly  t h e  very  expensive Machlett  tubes; ($250), 

bought via Radio Dynamics Corporat ion.  

equipment i n  Bui lding 905A seems t o  work f o r  a t  least 650 kV. 

The c o n t r o l  pane l  of t h e  

The gene ra l  layout  of t h e  H.V. 

The r a d i a l  alignment of t h e  e l e c t r o d e s  (- .006 i n . )  w a s  compl.icated; 

space r s  w e r e  added t o  t h e  "buttons", which hold  t h e  e l ec t rodes .  

experience,  W. Schneider w i l l  des ign  new but tons  wi th  a more f l ex i .b l e  

arrangement f o r  t h e  spacers .  

With t h i s  

An important se tback  i n  our f i n a l  g o a l  has  been caused by loosening 

of two ceramic-aluminum j o i n t s  of t h e  column, t h e  top  one and t h e  bottom 

one. The bottom p l a t e  loosened on A p r i l  14 dur ing  i n s t a l l a t i o n  of t h e  

assembled column on t h e  top  of i t s  f i n a l  tes t  s tand .  The column h.anging 

v e r t i c a l l y  s e v e r a l  inches above t h e  bottom p l a t e  then  dropped on t.he 

bottom p l a t e  during t h e  fol lowing n i g h t ;  t h e  top  p l a t e  hanging i n  t h e  

h o i s t .  No v i s u a l  damage t o  t h e  rest of t h e  column has  been observed. 

The p resen t  j o i n t s  of t h e  column cannot be t r u s t e d  anymore; a. s tudy  

on an e x i s t i n g  t h r e e  s e c t i o n  column w i l l  s tar t  as soon as  possible! and 

recommendations w i l l  be  included i n  a r e p o r t  of t h e  above mentioned 

f a i l u r e s  ( i n  p repa ra t ion  by W. Schneider) .  

The j o i n t s  w i l l  be r epa i r ed  as soon as p o s s i b l e ;  i f  t h e  misal.ignments 

are not  s e r i o u s  and no o t h e r  damage has  been done t o  t h e  column, our H.V. 

tests can s t a r t  aga in  a t  t h e  end of t h i s  month. 

Lectures  concerning convent ional  and more p rogres s ive  p r e  i n j  E. c t o r s  

have been s t a r t e d  f o r  c o l l a b o r a t o r s  around t h e  column. 

cc: R .  A m a r i  R .  Larson W. Schneider 
R. Cl ipper ton  R. Lockey A .  van Steenbergen 
R. Dam D.  Mueller G .  Wheeler 
V. Kovarik 8. Racanie l lo  H.  Wrde 
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