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The r e s u l t s  of an e x p e r i m e n t a l  s tudy of the t h e r m a l  conduct ivi ty of a gas mix ture  of ace ton i -  
r i l e  (CHaCN) and a rgon  in an e l e c t r i c  f ie ld  (E) a re  p r e s e n t e d .  The concent ra t ion  dependences  
obtained for  the t h e r m a l  conduct ivi ty  a r e  c o m p a r e d  with the theory  in which i t  is a s s u m e d  
that  the p robab i l i t i e s  of d i r e c t  and r e v e r s e  t r ans i t i ons  a r e  not equal  to one another  for  m o l e -  
c u l e - m o l e c u l e  co l l i s ions  and a r e  equal  for  m o l e c u l e - - a t o m  co l l i s ions .  

It is known [1-7] that  the t r a n s f e r  coeff ic ients  of m o l e c u l a r  gases  d e c r e a s e  in magne t ic  (H) and e l e c -  
t r i c  (E) f ie lds  and depend on the angle between the d i r ec t ion  of the f ie ld and the g rad ien t  of the app rop r i a t e  
m a c r o s c o p i c  value,  i . e . ,  they a r e  t en so r s  (the Senft leben effect) .  The effect  is connected with the fact  
that  the magne t ic  (or  e l ec t r i c )  f ie ld causes  the r eo r i en t a t i on  of the ro ta t iona l  moment  of the molecu les  
during f ree  t r a v e l  because  of the p r e c e s s i o n  of the molecule  in the f ie ld .  This leads  to an i n c r e a s e  in the 
n o n s p h e r i c a l - s c a t t e r i n g  c r o s s  sec t ion  of the molecu les  in the f ie ld ave raged  ove r  a l l  o r ien ta t ions  and con- 
sequent ly  to a d e c r e a s e  in the t r a n s f e r  coef f ic ien t s .  The magni tude of the r e l a t ive  change,  in the coeff i -  
c ient  of t h e r m a l  conduct ivi ty  e (e = A~/~<0), for  example ,  in an e l e c t r i c  f ie ld  is de t e rmined  by the r a t i o  of 
the p r e c e s s i o n  f requency (f~ ~ dE) to the co l l i s ion  f requency of the molecu les  (v ~ p), i . e . ,  the magnitude 
of e is a function of the r a t i o  E / p .  The dependence e (E/p) is a monotonic  function and with an i n c r e a s e  in 
the r a t i o  E / p  the value e approaches  the l imi t ing  value Ssat .  

The anomalous  change in the coeff ic ient  of t h e r m a l  conduct ivi ty of a number  of s t rong ly  po la r  gases  
in e l e c t r i c  and magne t ic  f ie lds  was d i s c o v e r e d  and s tudied in [7-10]. It was e s t ab l i shed  that in such gases  
e r e aches  a max imum (emax) at  c e r t a i n  values (E /p )max  and changes s ign at  a c e r t a i n  value of the r a t io  
E / p .  The ava i l ab le  e x p e r i m e n t a l  data [7-10] do not con t rad ic t  the theory  [9, 11, 12] in which co l l i s ions  of 
molecu les  with unequal p robab i l i t i e s  of d i r e c t  (w) and r e v e r s e  (w') t r ans i t i ons  were  taken into account .  
The ro le  of such co l l i s ions  in t r a n s f e r  phenomena has ha rd ly  been s tudied .  The re fo re  it is of i n t e r e s t  to 
continue the s tudies  of this ef fec t .  In p a r t i c u l a r ,  in a mix ture  of s t rong ly  po la r  and nonpolar  gases  the 
number  of co l l i s ions  with d i f ferent  p robab i l i t i e s  of d i r e c t  and r e v e r s e  t r ans i t i ons ,  and consequent ly  the 
na ture  of the effect  of the f ie ld  on the t h e r m a l  conduct ivi ty  of the mix tu re ,  should depend on the c oncen t r a -  
t ion of the po la r  gas .  
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Fig.  1. Dependence of the value e of a mix tu re  of 
CHsCN and Ar  on the ra t io  E / p  (V/cm. to r r ) .  The 
dependences 1-4 co r re spond  to a rgon  concen t ra -  
tions x 2 = 0, 0 .2 ,  0 .5 ,  and 0 .9 .  The solid curves  
a r e  theore t i ca l  functions cons t ruc ted  in accordance  
with (5); the exper imen ta l  points in the f igure c o r -  
respond  to p r e s s u r e s  p = (0.15-2) t o r t .  

In a study published e a r l i e r  [13] de Groot e t  a l .  studied the t he rma l  conductivity of a mix ture  of 
CH3CN and N 2 in the e lec t r i c  field of a cyl indr ica l  capac i to r .  With the exper imen ta l  geomet ry  used  (ZXTIIE) 
the authors  were  m e a s u r i n g  the value ell. In the p r e s e n t  r e p o r t  w~ p r e sen t  the resu l t s  of a study of the 
t h e r m a l  conductivity of a mix tu re  of s t rongly  po la r  (CH3CN) and mona tomic  (Ar) gases  in the constant  e l ec -  
t r i c  field of a f lat  capac i to r .  The gas mix tu re  of CH3CN and Ar  which we se lec ted  is a m o r e  suitable sub-  
]ect  than the mix ture  of CH3CN and N 2 for  the study of the given effect  s ince the nonspher ica l  nature  of the 
in te rac t ion  of the different  molecu les  of the mix tu re  is de te rmined  en t i re ly  by the nonspher ic i ty  of the 
molecu les  of the po la r  gas .  In con t ra s t  to ]13], in our  expe r imen ta l  geome t ry  the value m e a s u r e d  was a 
combinat ion of the components  of the t h e r m a l  conductivity t ensor  [ e = 1/5 (3e II + 2 e• 

The theory developed in [2, 3, 9, 14] has a semiphenomenologicaL na ture .  In the examinat ion of e f -  
fects  in ex te rna l  fields the f o r m  of the nonsphe r i ca l - in t e rac t ion  potentials  is not made specif ic ,  and in the 
final express ions  for  the changes in the coeff icients  of t he rma l  conductivity or  v i scos i ty  genera l ized  col l i -  
s i o n - i n t e g r a l s a r e  involved whose values can be found f r o m  compar i son  with exper imen ta l  data.  The non- 
spher ic i ty  of the in terac t ion  [i .e . ,  the dependence of the c r o s s  sect ion on the d i rec t ion of the vec tors  of 
veloci ty (V) and rota t ional  m om en t  (M) of the molecule]  resu l t s  in the dependence of the dis tr ibut ion function 
in the p re sence  of a t e m p e r a t u r e  gradient  on the d i rec t ion  of the vec tors  V and M. and the re fo re  the non- 
equi l ibr ium distr ibut ion function can be found in the f o r m  of an expansion with r e s p e c t  to the i r reduc ib le  
t ensors  cons t ruc ted  f r o m  the components  of the vec tors  V and M. A model  descr ip t ion  in the f r a m e w o r k  
of such a theory  cons is t s  in the choice of nonzero  t e r m s  of the expansion which p e r m i t  the descr ip t ion  of 
the obse rved  change in the coeff icient  of t he rma l  conductivity in the field.  The genera l ized  coll is ion inte-  
g ra l s  which e m e r g e  a r e  f requencies  of the re laxa t ion  of fluxes of the cor responding  t ensor  values ,  such as 
< V[M] 2 > ([ ]z is an i r reduc ib le  t ensor  of second rank) .  

According to [9, 14], the p r e sence  of coll is ions with unequal probabi l i t ies  of the d i rec t  and r e v e r s e  
t rans i t ions  can be taken into account  if the per tu rba t ion  ope ra to r s  ~(l) [5~(1) = ~ _~(0), 5 << 1, ~(0) is a col-  

, j .  i] ij i] ij 
l is ion ope ra to r  which is diagonal in the space  of the functions ~b n = $C~mml/2m2__ Y/ lml  (V) • Yl2m2 (M) ~0 

(V 2, M 2) where  Y / m  a re  sphe r i ca l  t enso r s  descr ib ing  the nonspher ica l  sea t te r ings  of a molecule  on a 
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Depende nc e  of r (a) and  r (b) on a r g o n  

c o n c e n t r a t i o n  x 2. 

m o l e c u l e  and  a m o l e c u l e  on an  a tom]  in the k i n e t i c  equa t ion  is r e p r e s e n t e d  in the f o r m  

= ,j , ,~. (i)  

Here I s. and L a are operators describing collisions for which the scattering probabilities are symmetrical 
11 ij 

and  a n t i s y m m e t r i c a l  r e l a t i v e  to i n t e r c h a n g i n g  of the s i t e s  of the v a r i a b l e s  V, M, and a of the c o l l i d i n g  
m o l e c u l e s  b e f o r e  and a f t e r  the c o l l i s i o n .  We note  tha t  the p a r t i t i o n  of (1) c o r r e s p o n d s  to even  and odd 
t e r m s  wi th  r e s p e c t  to M in the e x p a n s i o n  of the n o n e q u i I i b r i u m - d i s t r i b u t i o n f u n c t i o n .  The  o p e r a t o r  f.a. is 

tj 
d i f f e r e n t  f r o m  z e r o  if the p r o b a b i l i t i e s  of the d i r e c t  and  r e v e r s e  c o l l i s i o n s  do no t  d i f f e r  f r o m  one a n o t h e r .  

The  p r o p e r t y  of s y m m e t r y  of the o p e r a t o r  f ! l )  r e l a t i v e  to t i m e  r e v e r s a l  and  i n v e r s i o n  of the c o o r d i -  1j 
na re s  and i ts  s c a l a r  n a t u r e  i m p o s e  c e r t a i n  r e s t r i c t i o n s  ( " s e l e c t i o n  r u l e s " )  on the r a n k  of the i r r e d u c i b l e  
t e n s o r s ,  c o n s t r u c t e d  f r o m  the c o m p o n e n t s  of the v e c t o r s  V and M, f r o m  which  the n o n e q u i l i b r i u m - d i s t r i -  
bu t ion  func t ion  is  d e c o m p o s e d .  In the s i m p l e s t  m o d e l  of the n o n s p h e r i c a l  s c a t t e r i n g  of a m o l e c u l e  on a 
m o l e c u l e  and of a m o l e c u I e  on an  a t o m  which  p e r m i t s  a d e s c r i p t i o n  of the  a n o m a l o u s  b e h a v i o r  of the c o e f -  
f i e i e n t  of t h e r m a l  c o n d u c t i v i t y  of the m i x t u r e  in a f i e ld  the m a t r i x  e l e m e n t s  d i f f e r  f r o m  z e r o  fo r  the o p e r a -  
t o r  f.s. f o r  t r a n s i t i o n s  f r o m  a s p h e r i c a l I y - s y m m e t r i c a l  s t a t e  in M s p a c e  (the s t a t e  no) to s t a t e s  d e s c r i b e d  1j 

EC l m  by the func t ions  Xn 1 lml2m 2 Ytm 1 (V) Y2m 2 (M), and  f o r  the o p e r a t o r  ~.a. f o r  t r a n s i t i o n s  to s t a t e s  of tj 
l m  Xn 2 ~ E C l m c m  2 Y l m  1 (u Y l m  2 (M). We note  tha t  the s p h e r i c a l  t e n s o r s  c o r r e s p o n d  in the C a r t e s i a n  c o -  

o r d i n a t e  s y s t e m  to i r r e d u c i b l e  t e n s o r s  c o n s t r u c t e d  f r o m  c o m p o n e n t s  of the v e c t o r s  V and M. 

U s i n g  the r e s u l t s  of [9, 14], one can  ob ta in  the  fo l lowing  e x p r e s s i o n s  f o r  e• and  a | :  

e>_ = ~+f (~+) - - , _  [f (~_) @ 2f (2~_)1, 

eii = 2 [~+f (~+) - -  ~2-f (~-)], (2) 

1 3 ,+=y%, r ~ _ ,  (3) 
I t )  

w h e r e  

~.~ 62 2k2T  -z  11 lz -1 i~ 

~p_ = 8z 2k2T  ~ o - 2 t ~  t ~  ~I1  I , .  ~ 1 2 ~ - t "  ~11  - -  ~ 1 2 , - 1 . r c , 2  

The d e p e n d e n c e  of ell and  e• on the r a t i o  E / p  in (2) is  d e t e r m i n e d  by  the func t ion  

i (~ )  - 
~ d U k T  E --) 

d V k T  e 

~- (xlL~ ] - -  ~,,~,, ~, 2 I  A p 
(4) 
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F i g .  3.  Dependence  of ( E / p ) : / 2  
( c u r v e  1), (E/P)~/2 ( cu rve  2), 
and  e s a t  ( cu rve  3) on the c o n -  
c e n t r a t i o n  x 2 . 

w h e r e  x i is  the c o n c e n t r a t i o n  of c o m p o n e n t  i in the m i x t u r e .  The  
r e m a i n i n g  no ta t ion  in E q s .  (2)-(4) c o i n c i d e s  wi th  tha t  i n t r o d u c e d  in 
[14]. 

In a c c o r d a n c e  wi th  (2)-(4) the equa t ion  f o r  the va lue  e = 1 /5  
(3ell + 2e• in the f i e l d  of a ~[lat c a p a c i t o r  m e a s u r e d  in the p r e s e n t  
w o r k  has  the f o r m  

8 ~ E+ "2U~: , 

4 ~- 
= 5 ~+f (~+)' e - -  5 ~ -  [2:(~_) § :(2~_)I. 8+ 

F o r  an  a n a l y s i s  of the t h e o r e t i c a l  equa t ions  ob t a ined  and t h e i r  c o m -  
p a r i s o n  wi th  e x p e r i m e n t  i t  is  c o n v e n i e n t  to  i n t r o d u c e  the va lue  ~l/2 
(the va lue s  of  ~ a t  which  e = 1 / 2  $) and  the c o r r e s p o n d i n g  va lue  (E 
/P)1/2. K e e p ing  in m i n d  the e x p r e s s i o n s  f o r  ~+ and  ~_, one can  show 
tha t  

w h e r e  

= X + (z/p)% + (,q + ), 

(F./p)~ = (E/p)]-~ (x~ + x~v-), 

~11 .11/: ~ 2 IA  ~11 t " l /  2 IA 
(~lp)~+ = : - - d - -  ] , /  kT ' (EIp)]-A= ~ V k T  " 

(6) 

(7) 

(s) 

I t  is  s e e n  f r o m  (6) and  (7) tha t  wi th in  the f r a m e w o r k  of th is  m o d e l  of  the  n o n s p h e r i c a l  s c a t t e r i n g  of m o l e -  
cu l e s  the v a l u e s  (E/p)~/2 m u s t  be l i n e a r  func t ions  of the  c o n c e n t r a t i o n  x 2 of the m o n a t o m i c  g a s .  

The  m e a s u r e m e n t s  w e r e  conduc t ed  on an  i n s t r u m e n t  s i m i l a r  to tha t  d e s c r i b e d  in [7]. The  gas  p r e s -  
s u r e  was  v a r i e d  in the r a n g e  of ( 0 . 1 -2 )  m m  Hg and t h e e l e c t r i c - f i e l d  s t r e n g t h  in the f i a t  c a p a c i t o r  was  E 
= (0-200) V / c m .  The  a b s o l u t e  v a l u e s  of e w e r e  o b t a i n e d  th rough  c a l i b r a t i o n  m e a s u r e m e n t s  a n a l o g o u s  to 
t hose  conduc t ed  in [15], wi th  a l l o w a n c e  f o r  the d e p e n d e n c e  of e on p.  The  e r r o r  in the d e t e r m i n a t i o n  of e 
d id  not  e x c e e d  1 0 ~ .  The  t h e r m a l  c o n d u c t i v i t y  of m i x t u r e s  of CH3CN and A r  with  a r g o n  c o n c e n t r a t i o n s  x 2 
= 0, 0 . 2 ,  0 . 5 ,  0 . 8 ,  and  0 . 9  was  s t u d i e d  in the e x p e r i m e n t s .  

D e p e n d e n c e s  e = ~o(E/p) o b t a i n e d  a t  d i f f e r e n t  p r e s s u r e s  a r e  p r e s e n t e d  in F i g .  1 .  I t  is  s e e n  f r o m  the 
f i g u r e  tha t  e depends  on the r a t i o  E / p  wi th in  the l i m i t s  of the m e a s u r e m e n t  e r r o r ,  wi th  the de pe ndence  e 
= ~ (E /p )  hav ing  an  a n o m a l o u s  n a t u r e  f o r  the m i x t u r e s  wi th  a r g o n  c o n c e n t r a t i o n s  x 2 = 0 . 2  and 0 . 5 .  The 
d e p e n d e n c e  of  e on E / p  b e c o m e s  m o n o t o n i c  wi th  an  i n c r e a s e  in the A r  c o n c e n t r a t i o n  (x 2 = 0 . 9 ) .  The d e -  
p e n d e n c e  of e on E / p  f o r  p u r e  CH3CN (x 2 = 0) is  shown in the s a m e  f i g u r e .  Wi th  an  i n c r e a s e  in the c o n c e n -  
t r a t i o n  of the m o n a t o m i c  gas  the va lue s  ( E / P ) m a  x and  (E/p)  0 [the va lue s  of E / p  a t  which  e r e a c h e s  the 
h i g h e s t  va lue  (emax)  and changes  s i gn  (e = 0)] sh i f t  t o w a r d  s m a l l e r  E / p  and the va lue  of e d e c r e a s e s .  The 
va lue s  of e m a  x and of ( E f P ) m a x  and (E /p )  0 fo r  the d i f f e r e n t  c o n c e n t r a t i o n s  a r e  p r e s e n t e d  in T a b l e  1.  The 
v a l u e s  of $-~ ~ - ,  and  ~_/~+ which  a r e  ob t a ined  f r o m  c o m p a r i s o n  of the e x p e r i m e n t a l  da t a  wi th  the t h e o r e t -  
i c a l  func t ions  c o n s t r u c t e d  in a c c o r d a n c e  wi th  (5) (the s o l i d  c u r v e s  in F i g .  1) a r e  a l s o  p r e s e n t e d  in the t a b l e .  

In a c c o r d a n c e  wi th  (5) the p o s i t i v e  (e+) and  n e g a t i v e  (e_) p a r t s  of the v a r i a t i o n  of the c o e f f i c i e n t  of 
t h e r m a l  conduc t iv i t y  a r e  c h a r a c t e r i z e d  by the v a l u e s  $+ and ~_. 

The dependence  ~_ = f ( x  2) is  p r e s e n t e d  in F i g .  2a .  I t  is  s e e n  f r o m  the f i g u r e  tha t  r i n c r e a s e s  wi th  
an  i n c r e a s e  in x2, r e a c h i n g  the m a x i m u m  va lue  a t  x 2 = 0 . 8  and a p p r o a c h i n g  z e r o  with a f u r t h e r  i n c r e a s e  in 
x 2. In a c c o r d a n c e  with  (3) the va lue  $_ i s  d e t e r m i n e d  by the m a t r i x  e l e m e n t s  of the o p e r a t o r  i s :  

~ ~ ( l _ _ x 2  ) s2 i s , i s ( I )  . . . . .  (I s) ..... (1 = - - x ~ ) ( 1 , )  . . . .  : - x ~ ( 1 2 )  . . . .  . (9) 

S S The m a t r i x  e l e m e n t s  ( I h ) n m  1 and  (I~2)n0n 1 a r e  p r o p o r t i o n a l  to  the c r o s s  s e c t i o n s  of the n o n s p h e r i c a l  i n t e r -  
0 

a c t i o n  of a m o l e c u l e  wi th  a m o l e c u l e  and wi th  an  a t o m .  If the c o n c e n t r a t i o n  of the m o n a t o m i c  gas  is  equa l  
to un i ty  then o b v i o u s l y  e -  = 0 (the i n t e r a c t i o n  of a t o m s  is  s p h e r i c a l l y  s y m m e t r i c a l ) .  The  m a x i m u m  in the 
d e p e n d e n c e  of r  on x 2 can  be  e x p l a i n e d  if  the n o n s p h e r i c a l  c r o s s  s e c t i o n  of m o l e c u l e - - a t o m  s c a t t e r i n g  is 
g r e a t e r  than  the n o n s p h e r i c a l  m o l e c u l e - - m o l e c u l e  c r o s s  s e c t i o n .  A c t u a l l y ,  wi th  an  i n c r e a s e  in the 
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concentration of the monatomic gas the number of atom--molecule collisions increases, which leads to an 
increase in e_ ($_). However, at small enough concentrations (1--x2) of the polar gas the number of pre- 
cessing molecules decreases and therefore ~_ drops. Thus, from the concentration dependence of ~- it 

follows that the matrix elements (Is2)r~nl > (l~ll)nonl. 

The concentration dependence of ~+ on x 2 is monotonic in contrast to the dependence ~_ =f(x2) (see 
Fig. 2b). This result can be explained if one assumes that the matrix elements of the operator ~a describ- 
ing the nonspherical scattering of a molecule on an atom with w ~ w' are considerably smaller than the 
matrix elements of the operator I~l" Actually, according to (3) 

, +  ~ (1 - -  xf) (I~2) . . . . . .  ( l a )  . . . .  : ( 1 a )  , - -  x~) ( I .  . . . . .  -~- x~ (I~'2) . . . . .  ( lO) 

F r o m  E q s .  (3) and  (10) i t  fo l lows  tha t  if (Ii2)n0n2a = 0, the d e p e n d e n c e  of $+. on the c o n c e n t r a t i o n  of the 
m o n a t o m i c  gas  w i l l  be m o n o t o n i c .  

Such b e h a v i o r  of $+ and  $ -  a c c o u n t s  f o r  the n a t u r e  of the d e p e n d e n c e  of e s a  t on x 2 (See F i g .  3), s i n c e  
in a c c o r d a n c e  wi th  (5) 

_8, 
e s a t =  5 + - - 3 , .  (11) 

T h u s ,  i t  fo l lows  f r o m  the e x p e r i m e n t s  c o n d u c t e d  tha t  fo r  the g iven  m i x t u r e  the p r o b a b i l i t y  of the 
i n t e r a c t i o n  of a m o l e c u l e  wi th  an  a t o m  s a t i s f i e s  the p r i n c i p l e  of d e t a i l e d  e q u i l i b r i u m  in the s i m p l e s t  f o r m  

~')12 ~ LO'JI2' 
since the equalities w~2 = 0 and f~2 = 0 occur. 

The dependences of the values (E/P)1~/2 on the argon concentration are presented in Fig. 3. Within 
the limits of the error  the value (E/p)~/2 is described by a linear dependence relative to x 2. According to 
(7) the ratio of the values of (E/p)~'/2 for x 2 = 0 and 1 is equal to the ratio ~ll/ki2. The values kll and ~12 
are relaxation frequencies of the polarization tensor flux of the rotational moment of the molecule < V 
[M] 2 >, produced by molecule--molecule and molecule--atom collisions, respectively. Using the data pre- 
sented in Fig. 3 we obtain ~il/~i2 = 12. This means that the corresponding scattering cross sections for 
the collision of a molecule on a molecule are an order of magnitude higher than for the collision of a mole- 
cule with an atom. 

The dependence of (E/p)~/2 on x 2 differs somewhat from the linear dependence (6). This fact is ap- 
parently connected with the imperfect model used to describe the nonspherical collisions of molecules with 
unequal probabilities of direct and reverse transitions in the given gas mixture. For example, one can 
show that if in the expansion of the nonequilibrium-distributionfunction of a polar gas in addition to the 

Im ~m 
terms Xn 2 ~ EClmllm2 Ylm I (V) Ylm 2 (M) and • I ~ EClml2m2 Y1m 2 (V) Y2m 2 (M) one takes into account at 

Im 
least )/ ~ ZC3m13m2 Y3m I (V) Y3m 2 (M) (such a dependence of the distribution function on the velocity and 
angular moment of the molecule is allowed by the "selection rules" for the operator fa) ,  then in this case 
the dependence of (E/p)+/2 on x 2 becomes nonlinear: 

(E/p)+2 = (E/p)~-~ f (xo) (x~ -k x27+). (12) 

It  shou ld  be no ted ,  h o w e v e r ,  tha t  the u s e  of a t h e o r y  t ak ing  X into  a c c o u n t  f o r  the d e s c r i p t i o n  of the r e s u l t s  
of the e x p e r i m e n t  is  d i f f i cu l t  b e c a u s e  of the i n c r e a s e  in the n u m b e r  of unknown p a r a m e t e r s .  

The v i s c o s i t y  of a m i x t u r e  of CH3CN and A r  in a c o n s t a n t  e l e c t r i c  f i e ld  was s t u d i e d  in [16]. It was  
found tha t  the v i s c o s i t y  c o e f f i c i e n t  (~) d e c r e a s e s  in an e l e c t r i c  f i e ld  (A~/~ < 0) and  the va lue  AT//~ is  a 
m o n o t o n i c  func t ion  of the r a t i o  E / p  a t  any  A r  c o n c e n t r a t i o n .  Such a d i f f e r e n c e  in the b e h a v i o r  of the c o e f -  
f i c i e n t s  of  v i s c o s i t y  and  t h e r m a l  c o n d u c t i v i t y  of a m i x t u r e  of CH3CN and  A r  is  a p p a r e n t l y  c o n n e c t e d  wi th  
the f ac t  tha t  t e r m s  even  with  r e s p e c t  to M m a k e  the m a i n  c o n t r i b u t i o n  in the e x p a n s i o n o f t h e  n o n e q u i l i b r i u m -  
d i s t r i b u t i o n  func t ion  in the d e s c r i p t i o n  of m o m e n t u m  t r a n s f e r .  

N O T A T I O N  

= A ~ / ~ 0 : relative change in coefficient of thermal conductivity; ~0: coefficient of the rmal conductivity 
in the absence ofan electric field esat: values of e as E/p ~ ~; emax: value of e at (E/P)max; ~YT: tem- 
perature gradient; eli: value of e when VTI]E; e• value of e when VT • E; ~: precession frequency of 
molecules; v: collision frequency of molecules; d: dipole moment of molecule; p: gas pressure; V: 
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velocity of molecule;  M: rotat ional  moment  of molecule;  M: molecule torque; xi: concentrat ion of i - th 
component of mixture;  Ii]: opera tor  for  coll ision of i - th and j - th  molecules ;  C:: : Clebsch-Gordan coef- 
ficient; r ~-, (> 0): limiting values of e as E / p  -- 0% ~ij: re laxat ion f requency of polar izat ion tensor  
flux and of rotat ional  moment  of molecule;  w: sca t te r ing  probabil i ty for  molecules;  (E/P)max: value of 
E / p  for  which e = emax; (E/P)0: value of E / p  for  which a = 0; Ylm(X): spher ica l  tensor;  A~/~?: re la t ive 
change in viscosi ty  coefficient .  
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