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metal (Al fa  Ventron) i s  p l a c e d  i n  a s i d e  arm. Valve 2 is then  s h u t  

w h i l e  v a l v e s  I and 3 are  l e f t  open and t h e  oven r e g i o n s  are a g a i n  

b rough t  t o  h i @  bake-out t e m p e r a t u r e s  f o r  a few more h o u r s .  

is f i n a l l y  d i s t i l l e d  i n t o  t h e  stem i n  r e g i o n  C by c l o s i n g  v a l v e s  1 and 

3 and opening valve 2 .  

Tha l l ium 

Regions A and  B are k e p t  h o t  w h i l e  t h e  stem 

is  al lowed t o  cool  down. Four t o  e i g h t  h o u r s  are r e q u i r e d  t o  d i s t i l l  

enough t h a l l i u m  i n t o  t h e  s t e m  i n  o r d e r  t o  m a i n t a i n  d e n s i t i e s  of  a few 

times 10 atoms/cc.  P e r i o d i c a l l y ,  valve 3 i s  opened t o  a l l o w  any 

" v o l a t i l e "  i m p u r i t i e s  t o  e-scape f r o m  the cell. After a f e w  d a y s  of 

r u n n i n g ,  t h e  c e l l  becomes v e r y  c l e a n  and p r e s s u r e s  below 10-l' t o r r  a t  

t h e  pump are  commonly o b t a i n e d  when t h e  sys t em i s  al lowed t o  cool.. Even 

when t h e  cell  is  r u n  a t  950°K, vacuums a t  t h e  pump are g e n e r a l l y  

around 10 t o r r .  The pumping speed  o f  o u r  c e l l ,  c a l c u l a t e d  from 

s t a n d a r d  fo rmulas  found i n  Dushman (Dus, 62) ,  i s  abou t  1-2 l i t e r s / sec .  
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The d e t a i l s  of t h e  q u a r t z  valves are  shown i n  F i g s .  1 9  and 20. 

The v a l v e  i s  b a s i c a l l y  a ground b a l l  j o i n t  connected t o  a q u a r t z  r o d  

and f i n a l l y  t o  a s t e e l  s l u g  vacuum-sealed i n  a q u a r t z  v i a l .  An 

el .ectromagnet,  made from a b o u t  60 t u r n s  of no. 1 4  copper  w i r e  wound 

i n  3 l a y e r s ,  is p l a c e d  around t h e  s t e e l  s l u g .  Approximately 12-15 amps 

are  r e q u i r e d  t o  l i f t  t h e  valve open. Normally used i n s u l a t i n g  mater ia l s  

are  n o t  c a p a b l e  of w i t h s t a n d i n g  t h e  600°C used i n  t h e  d i s t i l l i n g  

p rocedure .  The c o i l s  are k e p t  from s h o r t i n g  by winding t h e  copper  

aroiind a tef ' lon form, s p r i n g i n g  i t  s l i g h t l y  and a p p l y i n g  s e v e r a l  coa ts  

o f  d i I ute Sciit, rc i s e n  ce ramic  cement ( from tlic Sauere i s c n  Cement Co. ) . 
A f t e r  t h e  ccincbnt d i r e s ,  a n o t h e r  l a y e r  o f  wire  i s  wbund a n d  p a i n t e d  




