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In [1-3] t h e r e  was  obse rved  a change in the e l e c t r i c a l  r e s i s t a n c e  of thin f i lms  of s i l v e r  on reac t ion  
with e l emen ta l  p a r t i c l e s  and a change in to ta l  absorp t ion  of a toms  of oxygen on the su r face  under condit ions 
of the f ree  m o l e c u l a r  flow of a gas s t r e a m .  

In the p r a c t i c a l  use of p ickups  made of thin f i lms  of s i l ve r ,  t h e r e  have a r i s e n  di f f icul t ies  connected with 
the absolute  ca l ib ra t i on  of the pickups with r e s p e c t  to a tomic  oxygen [1--4]. Thus, ca l ib ra t ion  of the p i c k -  
ups in acco rdance  with a method p roposed  in [3] p e r m i t s  de t e rmin ing  O with an a c c u r a c y  up to 25%. The 
p r e s e n t  a r t i c l e  g ives  the r e s u l t s  of m e a s u r e m e n t s  of the degree  of d i s soc ia t ion  of a f ree  mo lecu l a r  s t r e a m  
of mo lecu l a r  oxygen with flow around the pickups,  using the method of e l ec t ron  p a r a m a g n e t i c  r esonance  
(EPR). It g ives  e x p e r i m e n t a l  data f rom e l e c t r o n o g r a p h i c  and x - r a y - s t r u c t u r a l  ana lyse s  of the s t ruc tu r e  of 
the su r face  of the p ickups .  

The e x p e r i m e n t s  were  made in a unit d e s c r i b e d  in [5, 6]. The f ree  mo lecu l a r  flow of the gas s t r e a m  
in the working  volume was set  up using a gas  accumula to r  with continuous evacuat ion  of the vacuum sys t em.  
Dissoc ia t ion  of the gases  was  effected using an e l e c t r o d e l e s s  h igh- f requency  d i scha rge  with a min imal  
power  of the h igh- f requency  g e n e r a t o r  [6]. 

The deg ree  of d i s soc ia t ion  (~ in 02 was m e a s u r e d  by the method of e l ec t ron  p a r a m a g n e t i c  resonance ,  
for  which a Var ian  E-3  r a d i o s p e c t r o m e t e r  was used. The scheme of the m e a s u r e m e n t s  is  given in [1]. The 
method is based  on m e a s u r e m e n t  of the change in the in tens i ty  of the e l ec t ron  p a r a m a g n e t i c  r e sonance  
s p e c t r u m  of 02 in the work ing  volume due to d i s soc ia t ion  of molecu les  of oxygen. The re fo re ,  the p r inc ipa l  
e r r o r  in de t e rmina t ion  of c~ depends on the a c c u r a c y  of m e a s u r e m e n t  of the in tens i ty  of the e l ec t ron  p a r a -  
magnet ic  r e sonance  s p e c t r u m  in m o l e c u l a r  and d i s soc i a t ed  s t r e a m s  of gas.  In accordance  with the eva lua -  
t ions  of the p r e s e n t  au thors ,  A ~ / ~  ~ 5%, and, in de te rmina t ion  of the concentra t ion  of a toms  of oxygens,  

A n / n  ~ 7 - 10%. 

The s t r u c t u r e  of the su r face  of the pickups was s tudied in a URS-60 
x - r a y  unit, using a VRS c a m e r a .  The source  of i l luminat ion  was an x -  
r ay  tube with a ch romium anode. Fo r  r e c o r d i n g  the x - r a y  photographs ,  
the s amp le  was a r r a n g e d  at an angle of 15 ~ to the x - r a y  beam.  With a 
t h i ckness  of the depos i ted  l a y e r  of s i l ve r  h ~ 1~, the exposure  was 3 h. 
The x - r a y  photographs  were  ana lyzed  in accordance  with a method d e s -  
c r i bed  in [7, 8]. The e r r o r  in de te rmina t ion  of the in te rp lane  d i s t ances ,  
d /n  and 0, the W u l f f - B r a g g  angle,  did not exceed 2%. 

The e l e c t r o n - m i c r o s c o p e  photographs  and the mic ropho tographs  
of the su r face  of the pickups were  r e c o r d e d  in UEMV-100 and TESLA BS 
242 B e l ec t ron  m i c r o s c o p e s .  The e l e c t r o n o g r a m s  were  i n t e r p r e t e d  in 
acco rdance  with the gene ra l l y  accepted  method. The e r r o r  in d e t e r m i n a -  
t ion of the la t t i ce  p a r a m e t e r s  f rom 2-4 photos did not exceed  1-2%. 

The m e a s u r e d  va lues  of c~ in the working volume for  d i f ferent  
p r e s s u r e s  P0, in the flow of gas  a re  given below. With an i n c r e a s e  in 
the p r e s s u r e  of the gas in theflow, within the m e a s u r e d  na r row  range  of 

Fig. 1 
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Fig. 2 
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i n i t i a l  p r e s s u r e s ,  a t e n d e n c y  t o w a r d  an i n c r e a s e  in the  d e g r e e  of  d i s s o c i a t i o n  is  o b s e r v e d  ~ .  The da t a  on 
correspond to the measurements made in this region in [9], using another method. 

p~. mm Hg = 

0.00i 0.02 
0.003 0.04 
0.006 0.08 
0.009 0.tt 

F i g u r e  1 g i v e s  m i c r o p h o t o g r a p h s  of  the  s u r f a c e  of p i ckups ,  u n e x p o s e d  (F ig .  l a )  and e x p o s e d  (Fig .  lb)  
in  the  flow. The  d i f f e r e n c e  in the  m i c r o s t r u c t u r e  of  the  s u r f a c e  of  the  p i c k u p s  can be  seen  on the  p h o t o -  
g r a p h s .  F o r t h e  e x p o s e d  p ickup ,  t h e r e  is  a b r e a k d o w n  of the  m i c r o s t r u c t u r e  of t he  th in  s u r f a c e  l a y e r .  The  
r e s u l t s  of  a n a l y s e s  of  t he  e l e c t r o n o g r a m s  t aken  f r o m  t h e s e  s u r f a c e s ,  in c o m p a r i s o n  wi th  the  d a t a  of o t h e r  
m e a s u r e m e n t s ,  a r e  g i v e n i n  T a b l e  1. I n t e r p r e t a t i o n  showed  tha t  fo r  the  unexposed  p ickup  on ly  the  l i n e s  of  
s i l v e r  9, 12, 13, 15-20 (Tab le  1) a r e  p r e s e n t ,  whi le ,  f o r  the  e x p o s e d  p ickup ,  in a d d i t i o n  to  the  l i n e s  of  s i l v e r  

t h e r e  a p p e a r  the  new l i n e s  2, 8 (Tab le  1). 

F i g u r e  2 shows  an x - r a y  p h o t o g r a p h  t a k e n  f r o m  the  s u r f a c e  of a p i ckup  e x p o s e d  in a s t r e a m  of O at  a 
p r e s s u r e  of  10 -3 m m  Hg of  02, c~ ~2%.  On the  x - r a y  p h o t o g r a p h s ,  a long  with  the  l i n e s  of  Ag  (9, 12, 13, 15, 
16 on F ig .  2), l i n e s  of  AgO (6, 8, 13 on F ig .  2) and  Ag20 (4, 9, 13, 14 on F ig .  2) a r e  o b s e r v e d .  L i n e s  which  
do not  r e l a t e  to  the  a b o v e - l i s t e d  s u b s t a n c e s  (1, 2, 3, 5, 10, 11 on F ig .  2) a r e  a l s o  o b s e r v e d .  

The  r e s u l t s  of  c a l c u l a t i o n s  of  the  l a t t i c e  p a r a m e t e r s  of  s u b s t a n c e s  f r o m  the  x - r a y  p h o t o g r a p h s  a r e  
g i v e n i n T a b l e  1 in c o m p a r i s o n  wi th  c a l c u l a t i o n s  t a k e n  f r o m  [7, 8]. The  s a m e  t a b l e  g i v e s  d a t a  f r o m  e l e c t r o n o .  

g r a m s .  

It fo l lows  f r o m  the  d a t a  o b t a i n e d  tha t ,  u n d e r  the  cond i t i ons  of the  e x p e r i m e n t s  d e s c r i b e d ,  the  main  
r e a c t i o n  on the s u r f a c e  of  the  p i c k u p s  i s  ox ida t ion .  T h i s  i s  b rough t  out  g r a p h i c a l l y  by  the  d a t a  of  x - r a y -  
s t r u c t u r a l  and  e l e c t r o n o g r a p h i c  a n a l y s e s .  On the  x - r a y  p h o t o g r a p h s  t h e r e  a r e  the  l i n e s  of  Ag,  AgO, and 
Ag20 , wh ich  p o i n t s  to  t he  p r e s e n c e  of  t h e s e  c o m p o n e n t s  in the  c r y s t a l l i n e  p h a s e  on the s u r f a c e  of  the  p i c k -  
ups .  The e x i s t e n c e  o f  t h r e e  d i f f e r e n t  p h a s e s  on the  s u r f a c e  of  the  p i ckups  is  c o n f i r m e d  a l s o  by  the  d a t a  of  
an e l e c t r o n o g r a p h i c  a n a l y s i s .  Th i s  i s  c o n f i r m e d  by  a c o m p a r i s o n  of the  m i c r o s t r u c t u r e s  of  the  s u r f a c e s  of  
the  p i c k u p s  (F ig .  l a ,  b) and  by  the  r e s u l t s  g iven in T a b l e  1, o b t a i n e d  by  a n a l y s e s  of  e l e c t r o n o g r a m s .  The  
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absence  on the e l e c t r o n o g r a m s  of a num ber  of the l ines of AgO and Ag20 , which a r e  obse rved  on the x - r a y  
photographs ,  is explained by the specia l  c h a r a c t e r i s t i c s  of the method of invest igation.  The l ines on the 
x - r a y  photographs (1, 2, 3, 5, 10, 11 on Fig. 2) a re  obviously e i ther  the l ines  of AgNO 3 or of AgCO 3 [8]. 

It follows f r o m  the r e s u l t s  obtained that the changes in the e l ec t r i ca l  r e s i s t ance  of the pickups [1, 3] 
and the to ta l  decomposi t ion of a toms  of oxygen [2] a r e  connected with the oxidation of the s i l ve r  on the s u r -  
face.  

In conclusion, the au thors  thank G. Pots ,  D. Varshan ' ,  Ya. Bel, E. Buts, Yu. A. Bragin,  and S. S. 
~Iishchenko for  the i r  help in the work.  
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