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The b r eakdown  voltage of a gas at t e m p e r a t u r e s  up to 1130 ~ K is d e s c r i b e d  by the g e n e r a l i z e d  P a -  
schen  law [1]. The app l i eab i l l t y  of P a s c h e n ' s  law at h ighe r  t e m p e r a t u r e s  has not r ece ived  much a t tent ion.  
The p r e s e n t  a r t i c l e  is devoted to this  ques t ion .  It p r e s e n t s  the r e s u l t s  of an inves t iga t ion  of the b reakdown 
of a hot gas (air) at T = 500-3500 ~ K, 5 = 0 .1-0 .5  em,  p = 760 m m  Hg be tween  Rogowski - type  t u n g s t e n  
e l e c t r o d e s .  It is shown that the g e n e r a l i z e d  P a s c h e n  law for the b reakdown po ten t i a l  of a i r  is val id  up to 
T ~ 2200 ~ K. At T > 2200 ~ K a c o n s i d e r a b l e  devia t ion  f r o m  the law is obse rved .  Thus ,  for example ,  the e x -  
p e r i m e n t a l  value of U* for T = 3300 ~ K and 6 = 0.5 cm is m o r e  than four  t i m e s  s m a l l e r  than  the value p r e -  
d ic ted  by P a s c h e n ' s  law. 

N o t a t i o n  

6 - width of d i s c h a r g e  gap, cm; p - gas  p r e s s u r e  in d i s c ha r ge  gap, m m  Hg; a - f i r s t  ion iza t ion  coe f -  
f ic ien t ,  cm- t ;  3/ - second ion iza t ion  coeff ic ient ;  i - d i s c h a r g e  c u r r e n t ,  A; U* - b reakdown vol tage  ( s p a r k -  
ing po ten t i a l ) ,  V; Ui - p o t e n t i a l  drop in d i s c h a r g e  gap; V; E - e l e c t r i c  field s t r e n g t h  in d i s c ha r ge  gap, V /  
cm; U s - s ing le  ion iza t ion  po ten t i a l  of gas ,  V; ~- v d i s c ha r ge  deve lopmen t  t i m e ,  sec; X - e l e c t r o n  mean  f ree  
path,  em; T o - gas t e m p e r a t u r e ,  ~ R - r e s i s t a n c e ,  ohm; f ,  r ,  y - c y l i n d r i c a l  coord ina tes ;  ne - e l e c t r o n  
dens  ity. 

1. D e s c r i p t i o n  of the E x p e r i m e n t a l  Appara tus .  In i nves t iga t ing  the e l e c t r i c a l  b reakdown be tween  
me ta l  e l e c t r o d e s  in a h i g h - t e m p e r a t u r e  gas flow we heated the gas by m e a n s  of a P T - 4 9 - t y p e  a re  gas 
hea t e r  [2]. 

The jet  of hot gas f lowing out of the a rc  c h a m b e r  

~ ' _ _  

Fig. 1. D i a g r a m  of the e x p e r i m e n t a l  
appa ra tus :  1,3) so lenoids ;  2) s e g m e n t  
of i n t e r e l e c t r o d e  in se r t ;  4) mix ing  
c h a m b e r ;  5) e l e c t r o d e s .  

has a n o n u n i f o r m  rad ia l  t e m p e r a t u r e  d i s t r i bu t ion .  
To equa l ize  th is  d i s t r i b u t i o n  we employed  a w a t e r - c o o l e d  m i x -  
ing c h a m b e r  4 a t tached to the p l a s m a  g e n e r a t o r  (Fig. 1). Air  G 4 
with a swi r l  opposi te  to the roa t ion  of the p l a s m a  jet  was i n -  
j ec ted  into the gap be tween  the p l a s m a  g e n e r a t o r  and the m i x -  
ing c h a m b e r  4 through a sw i r l  r ing .  This  a i r  s t r e a m  and the 
ro t a t ion  of the jet  th rough 90 ~ r e s u l t e d  in exce l l en t  mixing .  The 
t e m p e r a t u r e  of the hot gas at the mix ing  c h a m b e r  out le t  was 
r e gu l a t e d  by v a r y i n g  the p l a s m a  g e n e r a t o r  power  and the cold 
a i r  flow ra t e .  

Tungsten electrodes 5 of the Rogowski type were mounted 

a distance 6 apart symmetrically with respect to the y axis at a 

distance of 2 cm from the exit section of the mixing chamber 

nozzle. The electrode diameter was 1 era, the diameter of the 

mixer nozzle outlet 2 cm. 

On the i n t e rva l  600-1300 ~ K the gas t e m p e r a t u r e  in the 
d i s c h a r g e  gap was m e a s u r e d  with a type TKhAP the rmoeoup le  
and a MPShP1-54 s e c o n d a r y  i n s t r u m e n t  with 0.5 a c c u r a c y  c a l i -  
b r a t e d  to 1100 ~ C. On the r ange  1300-2300 ~ K the t e m p e r a t u r e  
was m e a s u r e d  with a type OPFIR-17  opt ica l  p y r o m e t e r .  For  
th is  pu r pose  a t u n g s t e n  rod,  was in t roduced  into the flow and 
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Fig .  2. R a d i a l  gas  t e m p e r a t u r e  d i s t r i b u t i o n  for  
d i f f e r e n t  d i s t a n c e s  f r o m  the m i x e r  nozz l e  ex i t .  
C u r v e s  1 and 2 c o r r e s p o n d  to d i s t a n c e s  of 0.6 
and 2 cm.  Nozz le  d i a m e t e r  2 cm.  

Fig.  3. O s c i l l o g r a m  of g e n e r a t o r  vo l t age .  

the  t e m p e r a t u r e  d e t e r m i n e d  f r o m  i t s  l u m i n o s i t y .  At h i g h e r  v a l u e s  of T as  the  gas  t e m p e r a t u r e  in the  d i s -  
c h a r g e  gap we took  the m a s s - a v e r a g e  s t a g n a t i o n  t e m p e r a t u r e  of the  hot gas  at the  m i x i n g  c h a m b e r  ou t l e t ,  
which  was  d e t e r m i n e d  f r o m  the  hea t  b a l a n c e  equa t ion  of the  p l a s m a  g e n e r a t o r - m i x i n g  c h a m b e r  sys tem, .  

The  r a d i a l  t e m p e r a t u r e  d i s t r i b u t i o n  fo r  two s e c t i o n s  is  p r e s e n t e d  in F ig .  2. C l e a r l y ,  n e a r  the  nozz l e  
o u t l e t  the  j e t  t e m p e r a t u r e  is  a l m o s t  c o n s t a n t  up to half  the r a d i u s  of the  nozz l e  ex i t  s e c t i o n .  With  d i s t a n c e  
f r o m  the  n o z z l e  ex i t  the  t e m p e r a t u r e  p r o f i l e  b e c o m e s  f l a t t e r ,  the  r e a s o n  for  th i s  be ing  m i x i n g  of  the hot 
j e t  and the  s u r r o u n d i n g  co ld  gas .  H o w e v e r ,  in the  e l e c t r o d e  s e c t i o n  ( cu rve  2) for  r _5_< 5 m a x / 2  (5max = 0.5 
cm) the  t e m p e r a t u r e  change  does  not e x c e e d  30 ~ K. 

The w o r k i n g  v o l t a g e  was  supp l i ed  to e l e c t r o d e s  5 f r o m  a s i n g l e - p u l s e  g e n e r a t o r  6. 

A t y p i c a l  o s c i l l o g r a m  of  the  g e n e r a t o r  v o l t a g e  p u l s e  at i = 0 i s  p r e s e n t e d  in F ig .  3. The  length  of the  
p u l s e  s h o u l d e r  was  r e g u l a t e d  and had a va lue  of the  o r d e r  of 10 -5 sec .  The p u l s e  m a x i m u m  was  so s e l e c t -  
ed tha t  b r e a k d o w n  o c c u r r e d  on the  s h o u l d e r  of the  pu I se .  In o r d e r  to l i m i t  the  c u r r e n t  a f t e r  b r e a k d o w n  and 
m e a s u r e  i ts  v a l u e ,  a r e s i s t a n c e  10 (shunt) was  i n t roduc e d  into the c i r c u i t  b e t w e e n  the g e n e r a t o r  and the  
e l e c t r o d e .  A DESO-1 d o u b l e - b e a m  o s c i l l o g r a p h  was  used  to r e c o r d  the  v o l t a g e  and b r e a k d o w n  c u r r e n t  o s -  
c i l l o g r a m s .  

The a r c  v o l t a g e  and c u r r e n t  w e r e  r e c o r d e d  by  a c l a s s  1 M-366 v o l t m e t e r  and a c l a s s  0.5 LM-1  i n -  
s t r u m e n t .  The  t e m p e r a t u r e  of  the  coo l ing  w a t e r  was  m e a s u r e d  with  m e r c u r y  t h e r m o m e t e r s  g r a d u a t e d  in 
0.2 ~ C. The w a t e r  and a i r  flow r a t e s  w e r e  d e t e r m i n e d  with t ype  RS-5  and RS-7 r o t a m e t e r s .  

2. R e s u l t s  of the  E x p e r i m e n t .  O s e i l l o g r a m s  of the  c u r r e n t  i and the quan t i ty  U '  = U i + iR, w h e r e  R is 
the  shunt  r e s i s t a n c e ,  a r e  p r e s e n t e d  in F ig .  4a. C l e a r l y ,  the  vo l t age  at f i r s t  i n c r e a s e s  in a c c o r d a n c e  with 

the  e x t e r n a l  c h a r a c t e r i s t i c  of  the  p o w e r  s o u r c e .  At U '  ~ U~nax b r e a k d o w n  o c c u r s ,  the  c u r r e n t  i b e g i n s  to 
i n c r e a s e  r a p i d l y ,  and U i d e c r e a s e s .  N u m e r o u s  o s c i l I o g r a m s  of  U at R = 0 showed that  a f t e r  b r e a k d o w n  U[ 

. ~  ~ a )  q b) t 

i 7 

Fig .  4. Vol tage  and d i s c h a r g e  
c u r r e n t  o s c i l l o g r a m s :  a) p = 
760 m m  Hg, 6 = 0.28 ram,  T = 
2800 ~ K, "r ~ 10 -6 s e c ,  R = 30 
m; b) p = 760 m m  Hg, 6 = 0.28 
ram,  T = 300 ~ K, ~- ~ 10 -s s e c ,  

R = 0 .  

f a i l s  s h a r p l y ,  a l m o s t  d i s c o n t i n u o u s l y .  The s m o o t h e r  d e c r e a s e  in U '  in 
F ig .  4a i m m e d i a t e l y  a f t e r  b r e a k d o w n  is  a t t r i b u t a b l e  to the  r a p i d  g rowth  
of i and hence  iR. H o w e v e r ,  b e f o r e  b r e a k d o w n  i and iR a r e  s m a l l  and 
t h e r e f o r e  it is  p o s s i b l e  to a s s u m e  that  U* ~ U ~ a  x. The  d e c r e a s e  in i 
beyond  i m a  x is  a c o n s e q u e n c e  of  t he  f in i te  c a p a c i t a n c e  of the  p o w e r  
s o u r c e  c a p a c i t o r .  F r o m  the  s t andpo in t  of a b r e a k d o w n  i n v e s t i g a t i o n  the  
r e g i o n  of the  o s c t l l o g r a m s  in the  ne ighbo rhood  of U* is of p a r t i c u l a r  
i n t e r e s t .  

The  c u r r e n t  o s c i l l o g r a m  for  b r e a k d o w n  in co ld  a i r  is  shown in 
Fig .  4b. A c o m p a r i s o n  of F i g s .  4a  and 4b shows  tha t  as  the  t e m p e r a t u r e  
i n c r e a s e s  the  r a t e  of d i s c h a r g e  d e v e l o p m e n t  fa i l s ;  t hus ,  for  e x a m p l e ,  
at T = 300 ~ K the  d i s c h a r g e  d e v e l o p m e n t  t i m e  r is  of the  o r d e r  of 10 4 
s e c ,  w h e r e a s  at T = 2800 ~ K it i n c r e a s e s  to a va lue  of the  o r d e r  of 10 -4 
s ec .  In a c c o r d a n c e  with [3], T i n c r e a s e s  as  the  p r e s s u r e  f a i l s .  Thus ,  an 
i n c r e a s e  in t e m p e r a t u r e  has  the  s a m e  ef fec t  on r as  a d e c r e a s e  in 
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Fig .  5. T e m p e r a t u r e  d e p e n d e n c e  of the  
b r e a k d o w n  p o t e n t i a l  of  a i r .  1,3) 6 = 0.1 
c m ,  2,4) 6 = 0.5 c m ,  1,2) uncoo led  
e l e c t r o d e s ;  3,4) coo led  e l e c t r o d e s .  

p r e s s u r e .  Th i s  was  to be  e x p e c t e d ,  s i n c e  both  f a c t o r s  l ead  to 
a d e c r e a s e  in p a r t i c l e  c o n c e n t r a t i o n  (or  gas  dens i ty ) ,  which,  
at a g iven  6, as  m a y  be  s e e n  f r o m  Fig .  6, d e t e r m i n e s  U*. 

The  t e m p e r a t u r e  d e p e n d e n c e  of the b r e a k d o w n  po t en t i a l  
is shown in Fig.  5 for  6 = 0.1 and 6 = 0.5 cm.  C u r v e s  i and 2 
w e r e  ob ta ined  fo r  uncoo led  e l e c t r o d e s .  At e l e v a t e d  t e m p e r a -  
t u r e s ,  in o r d e r  to r e d u c e  the  o x i d a t i o n  of the  t ungs t en ,  the  
e l e c t r o d e s  w e r e  w a t e r - c o o l e d  ( c u rve s  3 and 4). A c o m p a r i s o n  
of c u r v e s  1 and 2 with c u r v e s  3 and 4 shows  that  coo l ing  the 
e l e c t r o d e s  and hence  r e d u c i n g  t h e i r  t e m p e r a t u r e  l e a d s  to an 
i n c r e a s e  in b r e a k d o w n  p o t e n t i a l .  Thus ,  for  e x a m p l e ,  at  T = 
1600 ~ K, 5 = 0.5 c m  coo l ing  the e l e c t r o d e s  l e a d s  to an i n -  
c r e a s e  in U* by  an add i t i ona l  ~1000 V. This  e f fec t  is  a t t r i b u -  
t a b l e  to the r o l e  of t h e r m i o n i c  e m i s s i o n  and the t e m p e r a t u r e  
d e p e n d e n c e  of % On the one hand,  a s  the  e l e c t r o d e  t e m p e r a -  
t u r e  i n c r e a s e s ,  So does  the  c u r r e n t  d e n s i t y ,  in a c c o r d a n c e  
with  the  R i c h a r d s o n - D u s h m a n  f o r m u l a  [4]. In i ts  t u rn ,  the  i n -  
c r e a s e  in c u r r e n t  d e n s i t y  r e d u c e s  the  b r e a k d o w n  vo l t age  [4]. 
On the o t h e r  hand,  owing to the  i n c r e a s e  in the k ine t i c  e n e r g y  
of the e l e c t r o n s  in the  m e t a l  7 p r o c e s s e s  a r e  i n t e ns i f i ed ,  i . e . ,  
the  ions s t r i k i n g  the ca thode  a r e  c a p a b l e  of  knock ing  out s e c -  
o n d a r y  e l e c t r o n s  at  l ower  e n e r g i e s .  

It is c l e a r  f r o m  Fig .  5 tha t  at s m a l l  T,  a s  the  t e m p e r a -  
t u r e  i n c r e a s e s ,  U* f a l l s  r a p i d l y ,  and in the  r a n g e  i n v e s t i g a t e d  U* is a p p r o x i m a t e l y  i n v e r s e l y  p r o p o r t i o n a l  
to T. With  f u r t h e r  i n c r e a s e  in T the d e p e n d e n c e  of U* on T and 5 b e c o m e s  w e a k e r .  

It should  be  noted  tha t  the  v a l u e s  of  U* fo r  coo led  e l e c t r o d e s  in Fig.  5 should  b e  r e g a r d e d  as  e x a g -  
g e r a t e d ,  s i n c e  the  l a y e r  of  r e l a t i v e l y  co ld  gas  ad j acen t  to the  e l e c t r o d e s  l e a d s  to  an i n c r e a s e  in U*. 
T h e r e f o r e  at t e m p e r a t u r e s  above  1600 ~ K a m o r e  r a p i d  d e c r e a s e  in U* with r i s e  in t e m p e r a t u r e  is  to be 

e x p e c t e d .  

As the  gas  t e m p e r a t u r e  i n c r e a s e s ,  d e s p i t e  the coo l ing  of  the  e l e c t r o d e s ,  t h e i r  s u r f a c e  t e m p e r a t u r e  
r i s e s .  Consequen t ly ,  at  high t e m p e r a t u r e s  t h e r m i o n i e  e m i s s i o n  m a y  be  expec t ed  to  a f fec t  U* even  when 

the  e l e c t r o d e s  a r e  coo led .  

In F ig .  6 the  r e s u l t s  ob ta ined  a r e  c o m p a r e d  with the  g e n e r a l i z e d  P a s c h e n  law [3] 

B/~To / T (1) 
U* -~ B -t- in (pSTo / T) 

[ ' , 4 " I  
where  C~ln|In(i:-I/T) | k  "-]- J ,To~300~ 

b [ 1' ~' "l i B ~ 3 6 5 c m . m m  Hg " A-~i5  c m . m m H g  ' 

In Fig .  6 P a s c h e n ' s  law (1) is  r e p r e s e n t e d  by  a so l id  l ine .  The  e x p e r i m e n t a l  po in t s  5 w e r e  t a k e n  
f r o m  [1] for  the  c a s e  T = To, p = 760 m m  Hg, whi le  the  p o i n t s  4 w e r e  ob ta ined  by  the  a u t h o r s  u n d e r  the  
s a m e  c o n d i t i o n s .  The  f i gu re  a l so  i nc ludes  the  e x p e r i m e n t a l  d a t a  ob ta ined  fo r  d i f f e r en t  v a l u e s  of T and 6. 
C l e a r l y ,  up to T ~ 2000-2200 ~ K the  e x p e r i m e n t a l  d a t a  a r e  s a t i s f a c t o r i l y  d e s c r i b e d  by  the  g e n e r a l i z e d  
P a s c h e n  law (1}. H o w e v e r ,  at T > 2200 ~ K t h e r e  is  a s u b s t a n t i a l  d e v i a t i o n  f r o m  P a s c h e n ' s  law,  and the  
e x p e r i m e n t a l  d a t a  b e c o m e  s t r a t i f i e d .  Thus ,  for  e x a m p l e ,  the  e x p e r i m e n t a l  va lue  of  U* fo r  T = 3300 ~ K and 
6 = 0.5 c m  is  m o r e  than  fou r  t i m e s  s m a l l e r  than  the va lue  p r e d i c t e d  by  P a s c h e n ' s  law. 

We wil l  c o n s i d e r  the  p o s s i b l e  r e a s o n s  for  the  d e v i a t i o n  of the  e x p e r i m e n t a l  d a t a  f r o m  (1). The c o n -  
s t a n t s  e n t e r i n g  into (1) w e r e  ob t a ined  f r o m  the e x p e r i m e n t a l  d a t a  on b r e a k d o w n  in a s t a t i o n a r y  gas .  In our  
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Fig.  6. B r e a k d o w n  v o l t a g e  as  a f u n c -  
t ion  of  the  p a r a m e t e r  p6T0 /T .  C u r v e s  
1, 2, and 3 c o r r e s p o n d  to 5 = 0.1, 0.3, 
0.5 cm,  p = 760 m m  Hg; 4) T = 300 ~ 
K, 8 -- 0 . 1 -0 .5  c m ,  p = 760 m m  Hg, 5) 
T = 300 ~ K, p = 760 m m  Hg, 5 = 0 . 0 5 -  

0.1 c m  [1]. 

c a s e  b r e a k d o w n  t a k e s  p l a c e  in a gas  flow in the  p r e s e n c e  of a 
p u l s e d  vo l t age .  Equa t ion  (1) was  ob ta ined  f r o m  the  con t inu i ty  
equa t ion  fo r  an e l e c t r o n  gas ,  which  m a y  be  w r i t t e n  in the  d i m e n -  

s i o n l e s s  f o r m :  

On e . VyoV 0 Vr0~' 0 ~'~o~ a 

Here vy0, Vr0, v990 are the characteristic values of the 
electron velocity components along the coordinate axes (Fig. I). 

We will estimate the ratio of the coefficients Vy0T/5 and Vr0"r/5. 
As Vy 0 we take the experimental gas flow velocity, which was of 
the order of 104 cm/sec, and as Vr0 the electron drift velocity in 
the electric field. At E = 4 �9 10 3 V/cm, using the data of [3], we 

find Vr0 N 106 cm/sec and Vy0/Vr0 <<i. Thus, it is possible to 
neglect the term Vy0T5 -I 3 (nevy)/0y , which takes into account the 

ef fec t  of the  mo t ion  of the  gas  on the b r e a k d o w n  p r o c e s s e s ,  as  c o m p a r e d  with  the  o t h e r  t e r m s .  P h y s i c a l l y ,  
t h i s  m e a n s  t ha t  d u r i n g  b r e a k d o w n  the mots of  the  gas  Vy0"r is  v e r y  s m a l l  as  c o m p a r e d  with the  m o t i o n  of 
the  e l e c t r o n s  5 = Vr0% and t h e r e f o r e  u n d e r  the  e x p e r i m e n t a l  cond i t ions  d e s c r i b e d  the gas  m a y  be  a s s u m e d  
s t a t i o n a r y .  

The  d a t a  of [1] show that  if the  p u l s e  r i s e s  at a r a t e  of 9.3 �9 l 0  ts V / s e c  and the width  of the  d i s c h a r g e  
gap 5 = 12 e ra ,  the  p u l s e  b r e a k d o w n  v o l t a g e  d i f f e r s  f r o m  the s t a t i c  b r e a k d o w n  vo l t a ge  by  2-4%. Th i s  d i f -  
f e r e n c e  d e c r e a s e s  wi th  d e c r e a s e  in t h e  width  of  the  d i s c h a r g e  gap and the  p u l s e  r i s e  r a t e .  In the  e x p e r i -  
m e n t s  the  l a t t e r  r a t e  and the  va lue  of 5 d id  not e x c e e d  108 V / s e e  and 0.5 cm,  r e s p e c t i v e l y ,  and the  e f fec t  
of the  p u l s e d  n a t u r e  of the  v o l t a g e  on U* can  be  n e g l e c t e d .  Thus ,  t h e r e  mus t  be  o t h e r  r e a s o n s  for  the  d e v i -  
a t ion  of the  e x p e r i m e n t a l  d a t a  f r o m  P a s c h e n ' s  law. Apparen t ly~  the  fo l lowing  f a c t o r s  a r e  r e s p o n s i b l e .  
F i r s t l y ,  at T .~ 2200 ~ K in t ense  d i s s o c i a t i o n  of the  oxygen  and n i t r o g e n  m o l e c u l e s ,  the f o r m a t i o n  of NO, 
e tc .  b e g i n s .  N a t u r a l l y ,  the  change  in gas  c o m p o s i t i o n  l e a d s  to a change  in the  p h y s i c a l  p r o p e r t i e s  of the  
gas .  Thus ,  fo r  e x a m p l e ,  the  e f f ec t i ve  i o n i z a t i o n  p o t e n t i a l  of  a i r  is 14.5 V, whi le  the  i o n i z a t i o n  p o t e n t i a l  of 
NO is on ly  9.5 V [3]. NO a l so  has  a h i g h e r  va lue  of the  e l e c t r o n  i m p a c t  i on iza t ion  c r o s s  s e c t i o n  than  N 2 and 
02 . Second ly ,  a s  the  t e m p e r a t u r e  i n c r e a s e s ,  the  c o n c e n t r a t i o n  of e x c i t e d  p a r t i c l e s  i n c r e a s e s  in a c c o r d a n c e  
with  the  B o l t z m a n n  d i s t r i b u t i o n .  T h i s ,  in t u rn ,  c a u s e s  an i n c r e a s e  in the  e f f i c i e n c y  of  c u m u l a t i v e  i o n i z a -  
t ion.  S ince  c u m u l a t i v e  ion iza t ion  r e q u i r e s  l e s s  e n e r g y  than  i on i z a t i on  f r o m  the  g round  s t a t e ,  a s  T i n -  
c r e a s e s  an e v e r  g r e a t e r  n u m b e r  of e l e c t r o n s  b e c o m e s  c a p a b l e  of  i on iz ing  p a r t i c l e s .  T h e s e  f a c t o r s  t end ing  
to r e d u c e  the  b r e a k d o w n  v o l t a g e  a r e  not t aken  into account  in T o w n s e n d ' s  t h e o r y  o r  P a s e h e n ' s  law. 

Thus ,  as  a r e s u l t  of o u r  i n v e s t i g a t i o n s  we have e s t a b l i s h e d  tha t  the  b r e a k d o w n  vo l t a ge  for  a i r  at T -~ 
2200 ~ K and p = 1 a t m  abs  can  be  c a l c u l a t e d  on the b a s i s  of  the  g e n e r a l i z e d  P a s c h e n  law. At h i g h e r  t e m p e r -  
a t u r e s  P a s c h e n ' s  law is v i o l a t e d .  In th i s  c a s e  our  e x p e r i m e n t a l  d a t a  can  be  u s e d  to e s t i m a t e  t h e  b r e a k d o w n  
p o t e n t i a l  of  a i r  on the  i n t e r v a l  2000-3500 ~ K. 
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