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In the a r t i c l e  a calculat ion is m a d e  of the t r a n s p o r t  p r o p e r t i e s  of a i r  in the region of t e m p e r a -  
t u r e s  f r o m  3000 to 25,000~ and p r e s s u r e s  of 0.1, 1, 10, and 100 arm. The calculat ions a re  
made  within the f r a m e w o r k  of m o l ecu l a r -k ine t i c  theory in a f i r s t  approximat ion  of the d i s t r i -  
bution function by the C h a p m a n - E n s k n g  method, taking account of the f i r s t  four  t e r m s  of a 
s e r i e s  expansion by Sonin polynomials .  The col l is ion in tegra l s  ~2~'. s of t h e a i r  components  (N 2- 
N2, 02--02, N O - N O ,  N2-O2, N2-NO , O2-NO, N 2 - N  , N2-O , O2--N~JO2--O, N - N O ,  O - N O ,  N -  
N, O--O, O - N ,  e--N, e--O, e -N2,  e--O2, e - N O ,  N--N +, O - O  +, N - O  +, O--N +, e l e c t r o n - i o n ,  
i o n - i o n ,  e l e c t r o n - e l e c t r o n )  of the o r d e r s  l =1, . . , ,  4 and s = l  . . . . .  ( 8 - l )  a r e  calculated.  As 
f a r  as  poss ib le  the coll is ion in tegra ls  p resen ted  a r e  calculated on the bas i s  of exper imenta l ly  
m e a s u r e d  in terac t ion  potent ia ls  obtained through the ~direct" sca t te r ing  of a tomic  and molecu-  
l a r  b e a m s  on gas  t a rge t s  o r  o ther  beams .  The mi s s ing  informat ion on in teract ion potent ia ls  
is bor rowed f r o m  works  on spec t roscop ic  analys is .  The sca t t e r ing  of an e lec t ron  on an oxy- 
gen a tom is calculated in the f r a m e w o r k  of a quan tum-mechan ica l  ana lys is .  The coll is ion in- 
t eg r a l s  p resen ted  fo r  charged components  of the a i r  were  calculated numer i ca l ly  for  the D e b y e -  
Hiickel sc reening  potential .  The col l is ion in tegra l  m o m e n t s  obtained in the work  can be used 
to calculate  the kinet ic  coeff icients  for  an a r b i t r a r y  mix tu re  of ni t rogen and oxygen, including 
the case  of a va r i ab le  e l e m e n t a r y  composit ion.  

i. Recent ly  at tention has been turned to the t r a n s p o r t  p rope r t i e s  of pa r t i a l ly  and fully ionized a i r  both 
in the a r e a s  of theore t ica l  [1-6] and exper imenta l  s tudies  [7-9]. The re  a r e  two main  r easons  fo r  the s ignif i -  
cant d i s a g r e e m e n t  among the data of theore t ica l  works .  As a rule,  the approx ima te  equations of m o l e c u l a r -  
kinet ic  theory  developed by Chapman and Cowling [10, 11] a r e  used in ca lcula t ions  of the t r anspo r t  coeff i-  
c ients  in the region of pa r t i a l  and total  ionization of a gas .  In this case  the ru l e s  ver i f ied  fo r  neut ra l  mix-  
tu res  a r e  fo rma l ly  applied to the region of ionized gases .  Agreemen t  with the asympto t ic  equations of Spi t-  
z e r  [12] is not observed  with such a n approach  to the calculat ion of the t r anspo r t  p r o p e r t i e s  of ionized gases .  

On the other  hand, data  of reduced col l is ion in tegra l s  obtained by approx imate  ca lcula t ions  a r e  used 
even with a s t r i c t e r  theore t ica l  examinat ion of this question. A compar i son  of the r e su l t s  of individual r e -  
po r t s  is connected with impor tan t  diff icult ies,  s ince in addition to s implif icat ion of the theore t ica l  e x p r e s -  
sions fo r  the kinet ic  coeff icients  and approx ima te  means  of calculating the coll ision in tegra ls  there  is  a 
l a rge  a r b i t r a r i n e s s  in the choice of the potent ial  functions of the in terac t ion  of the a i r  components .  In a 
n u m b e r  of works  [1, 2] in te ra tomic  potentials ,  the force  constants  of which a r e  obtained f r o m  expe r imen t s  
on the t r a n s p o r t  p r o p e r t i e s  at low t e m p e r a t u r e s ,  a r e  used in the calculat ion of the reduced col l is ion inte-  
g ra l s .  Potent ia ls  obtained by po lyempi r i ca l  calculat ions f r o m  spec t roscop ic  data a r e  s o m e t i m e s  used [2, 6]. 
In calcula t ions  of t r a n s p o r t  p r o p e r t i e s  p r e f e r e n c e  m u s t  be given to m e a s u r e m e n t s  f r o m  "d i rec t "  sca t t e r ing  
of beams ,  s ince the potent ia ls  der ived f r o m  these  expe r imen t s  a r e  "pu re r "  in compar i son  with potent ials  
obtained f r o m  the kinetic p r o p e r t i e s  at low t e m p e r a t u r e s  or  f r o m  quan tum-mechanica l  calculat ions based 
on spec t roscop ic  data.  
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Moreover ,  the choice of the a i r  composi t ion af fec ts  the magnitude of the t r anspor t  coefficients.  

T h e r m a l  conductivity coefficients  f r o m  the data of [1-6] a r e  p resen ted  in F ig. 1. The exper imenta l  
points  of [7] a r e  plotted for  compar i son  with the theore t ica l  calculat ions.  The number  1 m a r k s  the r e su l t s  
of the calculat ion conducted in the p re sen t  repor t ,  the number  2 those in [6], 3, [5]; 4, [1]; 5, [2]; 6, [4]; 7, 
[7]; and 8, [12]. T h e r e  is no good ag reemen t  e i ther  among the data of individual a r t i c l e s  or  with the ex-  
pe r imen t s .  

In the p re sen t  r epor t  the calculat ion of the t r a n s p o r t  p r o p e r t i e s  of a i r  is conducted according to a 
single pr inciple .  All the n e c e s s a r y  coll ision in tegra ls  ~ ] s  of the o rde r  l = 1, ..., 4 and s = l . . . . .  ( 8 -  l) a r e  

calculated on the ba s i s  of  exist ing exper imenta l  data  on the in teract ion potent ia ls  of the a i r  components.  
Data  on d i rec t  sca t te r ing  of mo lecu l a r  and a tomic  beams  on gas  t a rge t s  were  used whe reve r  poss ible ,  as 
well  as  data  of a spec t roscop ic  ana lys i s .  Quan tum-mechan ica l  calculat ions of the sca t t e r ing  c ro s s  sect ions  
of an e lec t ron  on an oxygen a tom and exact  numer ica l  calcula t ions  of the sca t t e r ing  c ro s s  sect ions of charged 
pa r t i c l e s  were  conducted. The t r anspor t  coefficients  and coeff ic ients  of mult icomponent  diffusion, t he rma l  
conductivity, and e lec t r i ca l  conductivity a r e  calculated within the f r a m e w o r k  of molecular -k ine t ic  theory 
by the C h a p m a n - E n s k o g  method in a f i r s t  approximat ion of the dis t r ibut ion function taking account of four  
t e r m s  in the expansion by Sonin polynomials .  The a i r  composi t ion is taken f r o m  the tables  of [13] for  t e m -  
p e r a t u r e s  of T < 12,0000K and f r o m  [14] fo r  T =12,000-25,000~ 
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2. In calculat ing the t r anspo r t  coeff icients  of an ion- 
ized gas  in an expansion of the dis t r ibut ion function by Sonin 
polynomials ,  it is n e c e s s a r y  to r e t a in  at l eas t  th ree  to four  
t e r m s  instead of one to two, as  usual ly  done in the ca lcula-  
tion of neutra l  mix tu res .  The genera l iza t ion  of the Chap- 
m a n -  Enskog method to the region of pa r t i a l  ionization is 
studied in Devo to ' s  a r t i c l e s  [15, 16]. The convergence  of a 
s e r i e s  expansion of the dis t r ibut ion function by Sonin po ly-  
nomials  depends on the f o r m  of the potential  functions of the 
in teract ion between the p a r t i c l e s  and is bes t  for  hard r epu l -  
sion potent ia ls  [11]. F o r  an in teract ion of the Coulomb type 
convergence of the t r a n s p o r t  coeff icients  is de te rmined  by 
th ree  to four  t e r m s .  F o r  such a choice of the number  of 
t e r m s  in the expansion, upon the t rans i t ion  to the region of 
total  ionization the coeff ic ients  of t he rma l  conductivity and 
e l ec t r i ca l  conductivity coincide with the l imit ing values  of 
S p i t z e r ' s  theory  [12], while in the t rans i t ion  to the region of 
a neutra l  gas  ag reemen t  with the lower approximat ions  of 
the mo lecu l a r -k ine t i c  theory  is  au tomat ica l ly  achieved.  

The following assumpt ions  a re  made  in calculat ing the 
t r a n s p o r t  coeff icients  of air :  

1) the gas  is nondegenerate  

nh 3 (2.1) 
Ab = (2~nkT)'/' ~ i 

2) the p l a s m a  is in t h e r m a l  equi l ibr ium ( r e = T i = T a )  and is quasineutra l ;  

3) the p l a s m a  is ideal  

F = e2ne';/kT ~ i 

4) the c l a s s i ca l  approximat ion  

A~ = k/r 0 < i (k = ] / ~ ;  r 0 = e~/kT) 

(2.2) 

(2.3) 

where  A is the de Brogl ie  wavelength, is a s sumed  to be appl icable  for  a descr ip t ion  of the Coulomb in te r -  
actions;  

5) it is a s sumed  that the theory  of b inary  col l is ions is appl icable  to all  types  of pa r t i c l e s .  

An n e - T  d i ag ram  [17] on which l ines  of T1 = I / F  =const  ('>'l = 10, ~/l =1), l ines  of } = const (} is the num-  
be r  of pa r t i c l e s  in a Debye sphere) ,  the l ine Ab= const (Ab = 10 -2), and the line Ak=l  a r e  plotted in a loga-  
r i thmic  sca le  is p resen ted  in Fig.  2. Region I co r re sponds  to the region of appl icabi l i ty  of the c lass ica l  
descr ip t ion  of an ideal  p l a s m a .  Region H, which l ies  above the line ~/1 =1, co r r e sponds  to the condition 
where  the potential  energy of the in terac t ion  of the charged pa r t i c l e s  becomes  g r e a t e r  than the ave r a g e  k i -  
netic energy.  Region III, lying between the l ines  ~/1 =1 and ~ =1, co r r e sponds  to the region of p l a s m a  p a r a m -  
e t e r s  for  which the deviat ion f rom the ideal s ta te  b e c o m e s  significant.  Region IV is the region of a i r  p a r a m -  
e t e r s  being considered.  

The  deviat ion f r o m  the conditions of an ideal s tate  of an a i r  p l a s m a  in the region of high p r e s s u r e s  
(10, 100 atm) leads to a d is turbance  in the condition of appl icabi l i ty  of the b inary  coll ision theory for  charged 
pa r t i c l e s .  As shown in [18, 19], the phenomenological  theory  of f luctuat ions and the b inary  col l is ion theory 
appl icable  to an equi l ibr ium ideal p l a s m a  supplement  one another  and give .practically identical  resu l t s .  
The theory  of the screening  of the Coulomb field, lying at the b a s i s  of the c rea t ion  of methods  of calculating 
the kinet ic  p a r a m e t e r s  of a p lasma ,  to which S p i t z e r ' s  theory [12] and the theory of Kihara  and Aono [19] 
belong, is s t r i c t ly  appl icable  to an ideal p l a sma .  The upper  l imit  of these theor ies  is indeterminate .  Upon 
a d i s tu rbance  in the conditions of an ideal state,  the in teract ions  of charged pa r t i c l e s  can be desc r ibed  in 
the f r a m e w o r k  of the screening  theory  and, as  expe r imen t s  in a ce s ium p l a s m a  show [20], a co r r ec t i on  mus t  
be introduced into the sc reen ing  constant which takes  into account  the nonideal  nature.  T h e r e  a r e  no ex- 
p e r i m e n t s  in the region of a nonideal p l a s m a  for  a i r .  
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3. The  r educed  i n t e g r a l s  ~ i S ( T )  have  the f o r m  [15] 

~l.~s 4 (l -t- i) f exp (--  72) 72~+aQ ~ (g) d~" (3.1) 
~3 (T) = (s + t)! [2/ -- l --  (--t)] l o 

Ql (g) = 2a ~ [i - -  cos~x (g)] bdb (3.2) 
o 

= g -- 2b i dr/r2 X (3) sm (t  - -  b~/r ~ - -  (p (r)/T2kT) I'~ (T = g ([~/2kT)"~ (3.3) 

w h e r e  Q/(g) a r e  the e f f ec t i ve  t r a n s p o r t  c r o s s  sec t ions ,  X {g) is the angle  of dev ia t ion  of the two col l iding p a r -  
t i c l e s ,  q(r)  i s  the i n t e r a c t i o n  po ten t i a l  of the two r e p e l l i n g  p a r t i c l e s ,  and 7 is  the r educed  r e l a t i v e  ve loc i ty  
of the two p a r t i c l e s  a t  infinity.  

The  r educed  co l l i s ion  i n t e g r a l s  f o r  the cha rged  a i r  componen t s  a r e  ca l cu la t ed  f o r  a Coulomb s c r e e n -  
ing po t en t i a l  of a t t r a c t i o n  and r epu l s ion .  The  r e s u l t s  of the n u m e r i c a l  ca l cu la t ions  a r e  p r e s e n t e d  in [21]. 
L o g a r i t h m i c  d i v e r g e n c e  as  H / E - *  0 is  no t  o b s e r v e d  in an exac t  n u m e r i c a l  ca lcu la t ion  of the c r o s s  s ec t i ons  
Q/, and the i n t e g r a l s  a / , s  

~-- Q , '  =- ~ QZ/~tES, H = V k T / 4 ~ n ~ e :  (l + ~), E = e ~ z i z j / k T  

w h e r e  H is  the Debye  s c r e e n i n g  r ad iu s .  T h e  condi t ion H/E- -*  0 is ana logous  to the condi t ion of the nonideal  
na tu r e  of the p l a s m a  if the a v e r a g e  po ten t i a l  ene rgy  of the i n t e r a c t i o n  of the cha rged  p a r t i c l e s  is  d e t e r m i n e d  
a t  the d i s t ance  of the Debye  r ad iu s .  In th is  c a s e  H / E  and 71 a r e  the s a m e .  The  ana ly t i ca l  equa t ions  f o r  the 
Cou lomb c r o s s  sec t ions  and co l l i s i on  i n t eg ra l  m o m e n t s  ob ta ined  in D e v o t o ' s  w o r k  [15] a r e  va l id  in the l imi t  
of l a r g e  H / E  va lues .  

T h e  r educed  co l l i s ion  i n t e g r a l s  f o r  the neu t r a l  c o m p o n e n t s  of the a i r  a r e  ca lcu la ted  on the b a s i s  of 
e x p e r i m e n t a l  da ta  on the i n t e r a c t i o n  p o t e n t i a l s  obta ined  by  the d i r e c t  s c a t t e r i n g  me thod  in [22]. F o r  a po ten -  
t ia l  funct ion of the f o r m  

r (r) ---- c / r  ~ (3,4) 
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the reduced collision integrals a re  expressed in the form of semianalyt ical  functions 

~{f  (T) (, + i)~ [2~-- t --  ( - - i )q 
(3 P 5~ 

AZ(8)= [ l--r176 ~ =  k-~UJ 
o 

The calculated values of the integrals  t2{]S(T) for  all the neutral  components are  presented in [23]. 

The calculation of the reduced collision integrals  of e lect rons  with neutral  atoms is based on quantum- 
mechanical  methods of calculating the c ross  sections Ql(g), for  which it is necessa ry  to determine the set 
of scat ter ing phases.  F o r  the descr ipt ion of the scat ter ing of an electron on an oxygen atom the pa rame te r s  
of the spherical ly  symmet r i ca l  potential a re  selected in such a way that in the numerical  solution of SchrS- 
dingerTs equationthe value of the null phase  coincides with the value obtained by the more  exact quantum, 
mechanical  calculation of [24], while the set of all the remaining phases gives good agreement  with the val-  
ues of the total c ro s s  section f rom the data of [24] at low energies and the data of [25] at high energies .  The 
scat ter ing phases calculated in this approximation are  used to determine the c ross  sections Q/(g) and all 
the collision integrals, whose values a re  presented in Fig. 3. The substitution of the total value Q for the 
values Ql in the calculation of ~/,s(T) leads to an e r r o r  of up to 30go. 

The absence of rel iable theoret ical  calculations for  the scat ter ing of an electron on a nitrogen atom 
prohibits the conducting of calculations analogous to e - 0  scattering.  Therefore ,  the total scat ter ing c ross  
section [26] in best agreement  with experiment [27] was taken for the calculation of the reduced collision 
integrals.  In the calculation of the interaction potential of an e lectron with a nitrogen atom only with r e -  
spect to the total c ro s s  section the e r r o r  in the scat ter ing phases  leads to an e r r o r  of ~ 30go in the c ross  
secrmn caicumnon,  r.e,, on the same o r o e r  as the e r r o r  given t)y me average oi the total c ross  section in 
place of the c ross  section Ql. The calculated coll ision integrals  are  presented in Fig. 4. 

The calculation of the integral  moments  fo r  the scat ter ing of an e lectron on molecules  of nitrogen and 
oxygen was conducted on the basis  of data on the total scat ter ing c ross  sections [18, 29]. Since the s imul-  
taneous occur rence  of molecules  and e lec t rons  in an air  p lasma is low, the e r r o r  result ing f rom such a sub- 
stitution is acceptable.  

In calculating the coll ision integrals of atoms with f ree  ions the resonance nature of the charge ex- 
change must  be kept in mind. Using spectroscopic  data and a calculation of the exchange scat ter ing c ros s  
sections [30] for  the N - N  + and O--O + interactions,  all the collision integral  moments  are  calculated. The 
resul t s  have the following tempera ture  dependence: 

f~.~ (T) = 2 [A ~ -- B ~ lOgl0 (T) -+- C log~0 ~ (T)] (3.7) 

The constants  A s, B s, and C are  presented in Table 1. Interaction potentials of the work of Peng et al. 
[2] were  used to calculate the collision integrals of unlike a toms and ions. 

4. The t ranspor t  coefficients obtained by kinetic theory methods, in a ser ies  expansion of the d i s t r i -  
bution function by Sonin polynomials  in which four t e rms  are  retained, which were obtained in [15] have the 
form: 

diffusion coefficients of a multicomponent mixture 

q~'~ 
q~o 

[ DiJ]4 3pn~ [ 2:tkT ~','~ q2O 
= 2nmj IqJ \ ml ] hu 

qS2~ 

thermodiffusion coefficient 

15n~ (2~rnihT)% 
[D~T]~ = 4lq[ 

qo A qo~ q~ 6hi-~,~ 
q~: ql~ is O h~ qh~ 

q31 32 h~ qh~ q~ 0 

0 0 0 0. 

(4.1) 

qO~ qO~ q~ qho~ 0 

q~% q~ q~ q~ 

:ii 
(4.2) 
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t h e r m a l  conductivity coefficient  

[k 'h  = 

E=E'+~i 

ql.q qn i~ ia 

75'(2nk~ n ii qij qlj ni 

0 - '/, 0 0 n~ / mj 

pk ~ EIjD~TDj T 
~I = ~ ~, "=1 nimim~ 

(4.3) 

(4.4) 

(4.5) 

v i scos i ty  coefficient  

Iqh = 
5 m~k'r~VJ 

x u -"- ,' ] 0"I0 I I  

2 Iq] 1 'iJ q~ 
/ n j  0 

(4.6) 

e l ec t r i ca l  conductivity coefficient  

I I 

6= e2n E (njrnjzjDlJ- zj E nimlzjDiJ) pkT j=2 i=i 

(4.7) 

where  Eij a r e  the e lements  of an inve r se  m a t r i x  made up of the e lements  Dij x mj, lq ]  is the de te rminant  
of a m a t r i x  in which the las t  row and las t  column a re  d iscarded,  mi  is the par t i c le  m a s s ,  ni is the number  
of pa r t i c l e s  pe r  unit volume,  p is the density,  v the number  of pa r t i c l e s  in the mixture ,  e the e lec t ron charge,  
zie the ion charge,  t the number  of charged par t i c les ,  and qX~p a n d q : l ? P a r e m a t r i c e  s whose e lements  a r e  
exp re s sed  through the col l is ion in tegra l  m omen t s  9 ! , s  [15]. 

U 
The e s t ima te  of the heat t r anspo r t  due to chemical  reac t ions  of d issocia t ion  and the ionization r e a c -  

t ion is de te rmined  by the Brokaw cor rec t ion  [31] 

0 A n . . .  Al= , �9 A. li... AI~ (4.8) 

/ AH~ 

where  ~ is the number  of s imul taneous ly  occurr ing  reac t ions  and AH i is the heat of the react ion.  

The e s t ima te  of the heat  t r a n s p o r t  due to the excited deg ree s  of f reedom of the molecu les  at low t e m -  
p e r a t u r e s  is  de te rmined  by a modif ied Eucken co r rec t ion  [32] 

~]i (/ err) 2 %r 5 6 

_ / h ~  ? ~ h~/~r 

Cvr is the heat  capaci ty of the rota t ional  d e g r e e s  of f reedom.  

Since XbliS a co r rec t ion  to the t h e r m a l  conductivity coefficient,  in calculat ing A b for  gas  mix tu res  
an approx imate  rule  obtained in [33] is used: 

v ~ /~ ~ -I 

x~ '-'~.'- ~ 1 ~b = ~,Xb ~ i +  -"'~-i. -V-., (4.11) 
i=l k = l  zg z 4 

b: , r  

5. The calculated va lues  of the t r anspo r t  coefficients  a r e  p resen ted  in Table  2 fo r  t e m p e r a t u r e s  f r o m  
3000 to 25,000~ and p r e s s u r e s  of 0.1, 1, 10, and 100 a tm.  A compar i son  of the t h e r m a l  conductivity coef- 
f icient with the calcala t ions  of other  authors  shows good ag reemen t  in the region of d issocia t ion  of a i r  with 
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TABLE 2 

P = 0.t atm [[. P = I atrn 
i 

T . I D - ' ,  k ,  ~l. t 9 ' ,  o, T . 1 0  -3 , [ ~., ~1't0 s, ~, 
�9 1/ohm'cm 

3 0.7943 
4 0.3425 
5 1:490 
6 4.504 
7 2.266 
8 t.001 
9 t.286 

10 2.087 
11 3.t74 
12 4.309 
t3 2.704 
14 2.716 
t5 2.266 
t6 4.982 
17 1.774 
18 1.869 
t9 2.037 
20 2.188 
21 2.417 
22 2.654 
23 2.894 
24 3.427 
25 3.753 

0.9722 
t.304 
1.582 
1.858 
2.056 
2.280 
2.401 
2.259 
t.798 
1.085 
0.5952 
0.3t47 
0.1820 
0.t261 
0.1053 
0.1003 
0.1003 
0.1005 
0.1026 
0.0999 
0.090t 
0.0763 
0.0624 

P = Io atm 

--  3 0.4534 
4 0.5907 
5 0.9670 

1"~47 6 2.40i 
6.101 7 4.t75 

t2.06 8 2.355 
20.80 9 ~.267 
3t.65 t0 .442 
39.47 11 2.0t4 
47.38 t2 2.5"12 
54.24 13 3.100 
59.67 t4 3.549 
65.05 15 3.6i6 
69.92 16 3.474 
74.50 17 3.280 
79.14 i8 3.t76 
84.35 t9 3.t84 
87.84 20 3.288 
90.76 21 3.461 
9i.62 22 3.467 
91.66 23 3.783 
90.39 24 4.112 
89.40 25 4.453 

1.034 
1.286 
1.575 
t.852 
2.t12 
2.326 
2.546 
2.685 
2.662 
2.303 
1.7t0 
t .t77 
0.8786 
0.4911 
0.3331 
0.2488 
0,2072 
0.1896 
0. t854 
0.i89t 
O. t810 
0.t729 
0.1692 

P = t00  atrn 

3 
4 
5 
6 
7 
8 
9 

t0 
t l  
t2 
13 
14 
t5 
16 
t7 
t8 
t9 
20 
21 
22 
23 
24 
25 

0.2797 
0.6671 
0.5756 
1.174 
2.756 
3.865 
2.845 
1.718 
1.368 
1.834 
2.456 
3.063 
3.659 
4.201 
4.578 
4. 785 
4.890 
4.984 
5. t50 
5.347 
5. 632 
6.003 
6.198 

0.9425 
1.245 
!.556 
t .  780 
2.062 
2.358 
2.600 
2.836 
3.048 
3. t85 
2.844 
2.492 
t.997 
t.559 
t .168 
O. 8706 
O. 6664 
O. 533t 
0.4502 
0.402t 
0.3775 
0.3677 
0.3692 

0.~29 
t.  445 
4.13t 

10.97 
21.06 
36.09 
53.71 
70.06 
86.24 

t01.t 
l i5.6 
i28.2 
t39.5 
t49.6 
158.8 
166. t 
t74.0 
18t .4 
t88.6 
194.1 

3 2.019 
4 2.tt8 
5 2.163 
6 1.540 
7 3.273 
8 5.701 
9 3.369 

10 3.334 
11 2.627 
t2 2.165 
t3 2.259 
14 2.694 
15 3.452 
16 4.t85 
17 5.009 
18 5.753 
19 6.599 
20 7.281 
2t 7.891 
22 8.431 
23 8.926 
24 9.416 
25 9.858 

0.9735 
t.2t9 
1.515 
t.801 
2.070 
2.349 
2.623 
2.877 
3.121 
3.261 
3.380 
3.373 
3.2tl 
2.908 
2.521 
2.t12 
1. 760 
t .469 
1.241 
t .072 
0.95t8 
0.8723 
0.8201 

o. ~64 
2.892 
8.834 

t6.83 
27.10 
40.44 
52.55 
63.9t 
74.08 
83.12 
90.69 
97.41 

103.6 
t09.6 
tt5.6 
t21.4 
126.2. 
130.4 
133.4 
t35.5 

0~258 
o. 7500 
t.923 
4.595 

t0.70 
22.20 
43.85 
63.97 
86.26 

109.6 
132.8 
i55.2 
t75.6 
194.6 
2tl .1 
226.6 
240.4 
253.3 
265.6 
280.6 

t h e  w o r k  of Z d u n k e v i c h  e t  a l .  [4] and of P e n g  and P i n d r o h  [2]. In the  r e g i o n  of  the  i o n i z a t i o n  of  a i r  the  d a t a  

of  the  p r e s e n t  c a l c u l a t i o n  l i e  a b o v e  the  c u r v e s  of  P .  P .  K u l i k  and N. V. E r m o k h i n  [5] and of  Y o s  e t  a l .  [6]. 

Good  a g r e e m e n t  w i t h  the  e x p e r i m e n t a l  r e s u l t s  of  E .  I. A s i n o v s k i i  e t  a l .  [7] i s  o b s e r v e d  in a l l  t he  t e m p e r a -  

t u r e  r e g i o n s .  T h e  d a t a  of  the  p r e s e n t  c a l c u l a t i o n  of  t h e  t h e r m a l  c o n d u c t i v i t y  c o e f f i c i e n t  a t  p =  1 a t m  and f o r  

c o m p a r i s o n  the  d a t a  of  the  o t h e r  w o r k s  a r e  p r e s e n t e d  in F i g .  1. T h e  low v a l u e s  of  the  d a t a  of  [5] a r e  e x -  

p l a i n e d  m a i n l y  by the  c h o i c e  o f  a n  e x c h a n g e  s c a t t e r i n g  c r o s s  s e c t i o n  f o r  a t o m s  and i o n s  of  t he  s a m e  k ind .  

In the  r e g i o n  of  t o t a l  i o n i z a t i o n  of  a i r  a t  1 a t m  and T ~ 20 ,000~  t h e  c a l c u l a t e d  v a l u e s  o f  t h e  t h e r m a l  c o n d u c -  

t i v i t y  c o e f f i c i e n t  c o i n c i d e  w i t h  t he  r e s u l t s  of S p i t z e r ' s  t h e o r y  ( t he se  p o i n t s  a r e  m a r k e d  by  c r o s s e s  in F i g .  1). 

A c o m p a r i s o n  of  t h e  c a l c u l a t e d  v a l u e s  o f  the  e l e c t r i c a l  c o n d u c t i v i t y  c o e f f i c i e n t  w i t h  the  d a t a  of  the  

e x p e r i m e n t a l  w o r k s  o f  i~. I. A s i n o v s k i i  [7] and  of  L a m b  and L i n  [8] s h o w s  g o o d  a g r e e m e n t  w i t h i n  t h e  l i m i t s  

o f  t he  e x p e r i m e n t a l  a c c u r a c y .  In  t he  r e g i o n  o f  t o t a l  i o n i z a t i o n  of a i r  t h e  d a t a  of  t he  p r e s e n t  c a l c u l a t i o n  c o i n -  

c i d e  w i t h  the  v a l u e s  c a l c u l a t e d  f r o m  Sp i t z  e r ' s  t h e o r y .  

A c o m p a r i s o n  of  t h e  c o e f f i c i e n t  o f  v i s c o s i t y  w i t h  e x p e r i m e n t  i s  d i f f i c u l t .  Of  t h e  w e l l - k n o w n  e x p e r i -  
m e n t a l  w o r k  on v i s c o s i t y ,  t h e  e x p e r i m e n t  f o r  a i r  in t h e  r e g i o n  of h igh  t e m p e r a t u r e s  w a s  c o n d u c t e d  in a c a r -  

bon  a r c  [9], w h e r e  c a r b o n  c o m p o s e d  up to  30% of  t he  a i r .  T h e  a g r e e m e n t  of  t h e  c a l c u l a t e d  v a l u e s  o f  the  c o -  
e f f i c i e n t  of  v i s c o s i t y  in t he  p r e s e n t  a r t i c l e  w i t h  the  d a t a  of  [5] and  [6] i s  good .  
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All the numer i ca l  calcula t ions  were  conducted with an accuracy  of ~ 1%. 

In conclusion the author thanks V. G. Sevas t 'yanenko  under  whose guidance the work was ca r r i ed  out. 
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