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In [1, 2] we d e s c r i b e d  the e x p e r i m e n t a l  r e s u l t s  of i n t e r a c t i o n  of a t o m i c  oxygen  wi th  c h e m i c a l  d e t e c t o r s .  
In the  p r e s e n t  p a p e r  we d e s c r i b e  the  e f f ec t s  of i n t e r a c t i o n  of a t o m i c  oxygen  wi th  s i l v e r .  

The  c o n c e n t r a t i o n  of  a t o m i c  oxygen  is  m e a s u r e d  by u s i n g  the  change  in e l e c t r i c a l  r e s i s t a n c e  of  th in  
s i l v e r  f i l m s  due  to ox ida t i on .  

The  e x p e r i m e n t s  w e r e  c a r r i e d  out  on the  a p p a r a t u s  d e s c r i b e d  in [2, 3]. A t o m i c  oxygen  was  ob t a ined  
by m e a n s  of  a h i g h - f r e q u e n c y  d i s c h a r g e .  We c o n s t r u c t e d  s p e c i a l  d e t e c t o r s  c o n s i s t i n g  of  20 m m  x 10 m m  
M i c a r t a  p l a t e s  1o5 m m  th ick ,  on the  s u r f a c e  of which  a th in  f i l m  of  p u r e  s i l v e r  was  d e p o s i t e d  in v a c u u m .  
The  d e t e c t o r s  w e r e  mounted  in a s p e c i a l  h o l d e r  wi th  s p r i n g  c o n t a c t s  s e a l e d  into the  cone  of a g r o u n d - g l a s s  
jo in t .  

The e x p e r i m e n t s  w e r e  conduc ted  wi th  i n i t i a l  m o l e c u l a r  oxygen  p r e s s u r e s  of 2 �9 10-~-10 -~ m m  Hg in 
the  d i s c h a r g e  s p a c e .  We i n v e s t i g a t e d  the  e l e c t r i c  c u r r e n t  f lowing t h rough  the d e t e c t o r  (1 in F i g .  1) when 
a t o m i c  p a r t i c l e s  a c t e d  on it .  The  v o l t a g e  U R (Fig~ 1), r e c o r d e d  f r o m  a c o n s t a n t  r e s i s t o r  wi th  R = 160 ~ (2), 
was  a p p l i e d  to the  input  of  a KSR-4  r e c o r d i n g  p o t e n t i o m e t e r  (3). The d e t e c t o r s  w e r e  c a l i b r a t e d  for  a b s o l u t e  
a t o m i c  oxygen  c o n c e n t r a t i o n  by  the  e l e c t r o n i c  sp in  r e s o n a n c e  me thod .  

The  d e t e c t o r  c a l i b r a t i o n  a p p a r a t u s  c o n s i s t e d  of  a V a r i a n  E - 3  r a d i o s p e c t r o m e t e r  (1 in F i g .  2), a v a c -  
uum pump connec t ion  with  a l e a k  (2), a V I T - 2  v a c u u m  gauge  (3), a K S P - 4  r e c o r d i n g  p o t e n t i o m e t e r  (4), and 
a h i g h - f r e q u e n c y  g e n e r a t o r  (5). The c a l i b r a t i o n  e x p e r i m e n t s  w e r e  conduc ted  in the  fo l lowing  way .  A q u a r t z  
g l a s s  tube  (7) of  d i a m e t e r  9 m m  w a s  moun ted  in the  r e s o n a n t  c a v i t y  of  an ESR r a d i o s p e c t r o m e t e r .  A f o r e -  
v a c u u m  of 10 -6 m m  Hg was  c r e a t e d  in the  tube,  and then  the  r e q u i r e d  02 f luxes  w e r e  e s t a b l i s h e d  by m e a n s  
of the  l e a k  and con t inuous  p u m p i n g .  The  top  of the  tube  t e r m i n a t e d  in a g r o u n d - g l a s s  jo in t  in wh ich  the  i n -  
v e s t i g a t e d  s i l v e r  d e t e c t o r s  (8) w e r e  moun ted  in a s p e c i a l  h o l d e r  wi th  c o n t a c t s .  The d i s s o c i a t i o n  of 02 was  
e f f ec t ed  by a h i g h - f r e q u e n c y  g e n e r a t o r .  F o r  the  c a l i b r a t i o n  e x p e r i m e n t s  we c o n s t r u c t e d  s i l v e r  d e t e c t o r s  
wi th  equa l  i n i t i a l  e l e c t r i c a l  r e s i s t a n c e .  A p lo t  for  d i f f e r e n t  c o n c e n t r a t i o n s  of  a t o m i c  oxygen  was  ob t a ined .  
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The concentra t ion  was measu red  with the r a d i o s p e c t r o m e t e r  and in our  
expe r imen t s  was n o = 1013-1015 cm 3 [4]. It should be noted that  in the ex-  
p e r i m e n t s  the gas flow was f r e e - m o l e c u l a r  and the annihi la t ion coeff i -  
c ient  for  a tomic  oxygen p a r t i c l e s  was ~ = 0.009 on the su r face  of the quar tz  
tube [3] and "~ = 1.0 on the s i l ve r  su r face  [5]. Hence, the O concent ra t ion  
at  the working sur face  of the de tec to r  was a s s um e d  equal to the concen-  
t r a t ion  within the r e sonan t  cavi ty  of the r a d i o s p e c t r o m e t e r .  The e m p i r -  
i ca l  r e l a t ionsh ip  A U R / A t  =f(n0) was the ca l ib ra t ion  curve .  The value of 
A U R / A t  was obtained f rom a t r e a t m e n t  of the expe r imen ta l  cu rves  ob-  
ta ined on the tape of the r e c o r d i n g  po ten t iomete r .  

The e s t ima ted  m e a s u r e m e n t  e r r o r  for  this  method was 30% of the 
measu red  value.  

We c a r r i e d  out cont ro l  expe r imen t s  to de t e rmine  the p r o p e r t i e s  of 
s i l ve r  de t e c t o r s .  F i g u r e  3 shows the r e l a t ionsh ip  UR(t ) for  d i f ferent  �9 = 
C �9 10 -13 cm -3, where  C is the 0 concent ra t ion .  

As F ig .  3 shows, UR is a l inea r  function of the exposure  t ime  t over  a l a rge  por t ion  of the UR(t) curve 
for  a constant  O flux on the de tec to r .  F i g u r e  1 shows that  UR = JR. Thus,  the UR(t) cu rves  r ep roduce  the 
va r i a t i on  of the cu r r en t  i through the de tec to r .  

In these  expe r imen t s  we used  de t ec to r s  with the same  in i t i a l  e l e c t r i c a l  r e s i s t a n c e  Rg = 100 ~2. The 
value of Rg can be a l t e r ed  by changing the th ickness  of the depos i ted  s i l ve r  l aye r .  The r e s i s t a n c e  is mon-  
i to red  continuously with an o h m m e t e r  during evapora t ion .  Unfortunately,  the th ickness  of the s i lve r  f i lm 
on the working sur face  of the de t ec to r s  cannot be de t e rmined  f rom the r e s i s t a n c e  of the l a t t e r ,  s ince the 
conduct ivi ty  of these  f i lms  [6] does not co r r e s pond  to the conductivi ty of m a s s i ve  spec imens .  Hence, the 
op t imal  va lues  of the in i t ia l  r e s i s t a n c e s  Rg for the de t ec to r s  were  chosen e m p i r i c a l l y  on the bas i s  of max-  
imum sens i t iv i ty  of the l a t t e r  to minimum O fluxes and s tab i l i ty  of Rg a f te r  evapora t ion .  It should be noted 
tha t  a r educ t ion  of Rg led to a reduc t ion  of the sens i t iv i ty  of the de t ec to r s ,  and an i n c r e a s e  in Rg led to an 
i n c r e a s e  in sens i t iv i ty ,  but  the r e s i s t a n c e  was  l e s s  s tab le  a f t e r  evapora t ion  in the l a t t e r  case .  

A t e s t  of the effect  of t e m p e r a t u r e  condit ions on the s tab i l i ty  of the de t ec to r s  showed that  heating to 
423~K did not lead to any app rec i ab l e  changes in the in i t ia l  r e s i s t a n c e  Rg. 

To d e t e r m i n e  the effect  of composi t ion  of the gas  on the r e s u l t s  of O m e a s u r e m e n t s  by s i l v e r  d e t e c -  
t o r s  we conducted expe r imen t s  with d i f ferent  gases .  We found that  O3, 02, H2, N2, NO, CO, CO2, A t ,  propane ,  
butane, and methane had no a p p r e c i a b l e  effect on the de tec to r ,  i .e . ,  for them 

u 2 (t) = ~nst = URg 

We note in conclusion that  the r e s u l t s  of the d e s c r i b e d  expe r imen t s  conf i rm that  de t ec to r s  based  on 
thin s i l ve r  f i lms can be used to measu re  the concent ra t ion  of a tomic  oxygen in d i s soc i a t ed  ga se s .  The p r o -  
cedure  for  m e a s u r e m e n t  of a tomic  oxygen with these  de tec to r s  is  as  follows: 

1) p r e p a r a t i o n  of a s e r i e s  of s i lve r  de t ec to r s  with Rg = 100 ~2; 

2) obtention of the r e l a t i onsh ip  UR(t) for each de tec tor ;  

3} cons t ruc t ion  of the e x p e r i m e n t a l  UR(t ) curve and de te rmina t ion  of A U R / A t  = tan ~, where  ~ is  the 
angle of slope of the l i n e a r  pa r t  of the curve  of UR (t) ; 

4) de te rmina t ion  of the absolu te  O concent ra t ion  in the gas f rom the ca l ib ra t ion  curve .  

The d e s c r i b e d  method of O m e a s u r e m e n t  is more  se lec t ive  and more  convenient than that  used  in [7, 
8]. It is intended to use  this  method to inves t iga te  the d iurna l  a l t i tude va r i a t i on  of O in the a t m o s p h e r e .  

In conclusion the authors  e x p r e s s  the i r  thanks to Yu. A. Bragin  and V. N~ Panfilov for d i s cus s ion  of 
the obtained r e s u l t s .  
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