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CHEMISTRY OF HIGH TEMF'ERATURE~SPECIES AT LDW TEhPERATUIE 
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Los Angeles, C a l i f o r n i a  9 W 4  

s p e c i c s .  

l e s s ,  ;.:ethane r e z d i l y  p o l y a c r i z c s  when a s o l u t i o n  i n  l i q u i d  argon 

We hcvc found t h a t  i n  c o n c e n t r a t i o i i s  0% a p c r c c n t  0: 

is ir..- . L ~ U I L I ~ c d  .? .. - .. w i t h  co>zil'; 60 gamiia r a d f a t i o i i .  It forms a polyincr 

w i th  g c n c r a l  for:;:ula of C 2oFi40 which is  v c r y  s i m i l o r  t o . t h a t :  

found c z r l i c r  i n  s o l i d  c x t h j n c  a t  Liquid ni.tro2c.n t c m p r a t u r c a .  (1) 

It, is  our  p r e s e n t  suggestion") t h a t  t h e  mechanism of poly-  

m e r i z a t i o n  may i n v o l v e  t h e  Auger t r a n s i t i o n  i n  t h c  argon atom, 

i . c .  t h e  p o l y a c r  is formed on ly  when a n  i n n e r  e l e c t r o n  i n  argon is  

ion ized .  The r e s u l t i n g  e x p i o s i o n  caused by s u c c e s s i v e  Auger t r a n s -  

i t i o n s  would produce a c o n g r e g a t i o n  of p o s i t i v e  a rgon  i o n s  i n  the  

i r i c d i a r e  v i c i n i t y  of t h e  o r i g i n a l  p o i n t  of i n t e r n a l  level e x c i t j t i o n  

acd each of t h e  i o n s  would t h e n  be  n e u t r a ' l i i e d  b y  e l e c t r o n  t r a n s f f r  

f roin cictiiane s o l u t e  s i n c e  tlic s r a o n  i o n i z a t i o n  p o t c n t i a l  i s  h i g h c r .  

Thus about  20 n c t h a n c  ions  would bc produced w i t h i n  a r a d i u s  of a 

few 1 0 ' s  of Angstroms of t h c  o r i g i n a l  s i t e .  

izat io; :  of t h c s c  ions  by e l c c t r s n s  b c i q  a f a s t  o r  v e r t i c a l  p rocess  , 

( i n ,  t hc  s e n s e  of t h e  Frarsk-Condon P r i n c i p l c )  would cause  d i s s o c i a t i o n  

, 

The subsequen t  n c u t r a l -  

o; t:. ., -.,..I, 

3'  .... .. sac t o  f o r a  r a d i c a l s  an2 f r a g n n t s  such i is  C11, C11 and CH 2 

7;t;i.s~ t?.cn w o a l l  sclrs~r;ac.r.t:y r ~ c o : z : ) ~ ~ c  f o r  t!;crc woitld be. l i t t l c  c l sc  . 

Tor tki .2 t o  do .  Ykis t i i c o r y  is s t i l l  uaCL.r cs;icri a t 3 1  ; r . s t .  ;:e a r e  

stu2yin;: tiic c f c e c t s  on t1.c i s a t o p i c  c o z p o s i t i o n  of thc  poly;..:cr i.i.rsus 
e' 



\ ,- 

t h a t  o r  t h e  o t h e r  p r i n c i p a l  product  e t h a n e ,  and we a r e  f u r t h e r  

s tudy ing  t h e  small e f f e c t  od d i l u t i n g  the methane on t h e  mole- 

c u l a r  we igh t  of  t h e  polymer. 

The a b i l i t y  of hydrocarbon i o n s  t o  r e a c t  a t  low t e m p e r a t u r e s  

i n  t h e  p re sence  of  i o n i z i n g  gama r a d i a t i o n  h a s  been well known 

f o r  a long t ime i n  t h a t  t h e  ha rden ing  o f  the p l a s t i c  polymer poly-  

e t h e l e n e  by g a m a  r a y s  has  been w e l l  s t u d i e d .  It is  o u r  p r e s e n t  

b e l i e f  t h a t  t h i s  t o o  is an  i o n i c  p r o c e s s  i n  most p a r t . ( 3 )  

once a g a i n ,  t o  s a y  t h a t  t h e  proof  i s  complete  would be  a n  exagger-  

a t i o n .  It would seem on ba lance  t h a t  a t  low t empera tu res  i o n i c  

p rocesses  may be dominant and t h a t  a t  o r d i n a r y  t empera tu res  they  

a r e  v e r y ,  v e r y  impor t an t  i n  r a d i a t i o n  chemis t ry  i n  g e n e r a l .  

Though 

P a r t  B Carbon Vapor a t  Low Temperature 

Our s t u d i e s  of t h e  chemical  r e a c t i o n s  of  ca rbon  v a p o r  w i t h  

co ld  benzene and w i t h  diamond s u r f a c e s  w i l l  be d i s c u s s e d .  It i s  

c l e a r  t h a t  ca rbon  atoms a r e  a b l e  t o  r e a c t  w i t h  benzene even a t  77'K. 

It is not c e r t a i n  t h a t  t r a c e  amounts of  oxygen may n o t  be  involved 

i n  a c r i t i c a l  way a l s o .  

Our a t t e m p t s  t o  p r e p a r e  t o  grow diamonds by e v a p o r a t i n g  carbon 

vapor  on t o  seed diamonds under  h i g h  vacuum c o n d i t i o n s  w i l l  be  des-  

c r i b e d  and any p r o g r e s s  towards t h i s  g o a l  d i s c u s s e d .  It seems c l e a r  

t h a t  t h e  q u a l i t y  of t h e  vacuum may be  a l l  impor t an t  i n  t h i s  p rocess .  

We indcsed a r e  u s i n g  t h i s  a s  an example of t h e  p o s s i b l e  chemical  v a l u e  

of t h e  ex t r eme ly  h i g h  vacua t h a t  a r e  a t t a i n a b l e  in  t h e  s p a c e  chambers 

i n  the  ae rospace  i n d u s t r y  and i n  t h e  l a b o r a t o r i e s  such  a s  J e t  Propul-  

s i o n  Laboratory and,  of c o u r s e ,  jn o r b i t i n g  s a t e l l i t e s .  It seems t o  
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i 
us t h a t  we shou ld  be a b l e  t o  develop a chemis t ry  of s u r f a c e s ,  wliicli 

h a s  been h i g h l y  i n h i b i t e d  because of a i r ,  i f  ve t ake  tlie p a i n s  t o  

e l i m i n a t e  a i r  and t h i s  may be a chemical  b e n e f i t  of t h c  space  cnviron-  

ment. 
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