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The Maxwellian model for interaction between molecules is often 
used in solving various problems in the kinetic theory of gases (the re- 
pulsive force g is inversely proportional to the fifth power of the dis- 
tance between molecules), 

This interaction taw simplifies the structure of the collision integral 
considerably, and, in particular, enables one to calculate the moments 
of this integral in a finite form, which must be known when solving 
problems of the kinetic theory of gases by the methods of moments. 
Below, we give moments of the collision integral of the fourth and fifth 
order for Maxwellian molecules. 

The methods of calculating the moments and formulas for the 
lower moments may be in papers [1-3]. 

We introduce the following symbols for the density, the nth moment 
of the distribution function and the pressure, respectively: 

Mi,...b~ = m S ci, . . . cin F (x, g, t) d~, Mnn = 3p.  

Here F(x. g, t) is the distribution function, m is the mass of the mole- 
cules, 

i 
et = ~i - -  ui ,  u i = ~ ~ ~ i F  (x, ~, t) dg  . 

Let 

CO O~ 0 0 

( 6 Q = Q ~ ' - I - Q ' - - Q I - - Q ,  Q~'=Q(ga ' ) ) .  

In this notation we have 

m~C (eicj%e~) = - -  V--~/ 2m A~ [7pMi~k1-1- 3M (ijM~o - -  

- -  3pMram(i~ {)~t) - -  9pM(i~8~r -]" ] f  G--7"~ ~/I~A~ [35pM~;j,~l+ 

"+ 105M(ijMkl) - -  30pMmm(ij ~kI) - -  90pM(ijg~t) - -  

- -  60Mm (iOj~MI) m @ 3pMmmnn6(i~6~l) + 27p~6(iJ ~l )  + 

21- 6MmnMrnn~(ii~l)] , (1) 

n:C (cic fkClCm) = - -"} fG / 2m Ag [ lOpMiiki m + 5M (iiMklm) - -  

- -  5pMnn (ijkhlm) - -  t5pM(ijk~lm )1 -t- JIG/2m ~/s2 A 4 [35pMi~kl m -~- 

"~- 70M (ijMMm ) - -  30pM nn(ijk6lm ) - -  

- -  90pM(ijk~lm) - -  60Mn(iSjkMlrn) n + 30Mnn(iMJk6lra) -~- 

@ 3Mppnn(i~jk~lm ) 2[_ i8pMnn(i6jk6lra) .~ 

+ t2M;nMvn(i  8jk~im ) - -  12MppnMn(iS~Sim)l. (2) 

Here the brackets surrounding certain groups of s indices indicate 
a sum over s I permutations of these indices, divided by s I, and recur- 
ring indices indicate summation over these indices. The constants A~ 

and A4 ate determined by the expressions 

co 

A~ l / m  / 2G Vz~ \ s~n ~ 20bdb = t.3694, 
O 

oo 

V'm , ' ~  Vg i sin~ 20bdb = 0.8649. A,~ 
0 

The quantity G is the coefficient in the interaction law g = Gr-~, 

and the collision parameters b and 20 - ~r are the impact parameter 

and angle of inclination of the relative velocity V, respectively. For 
convenience we shall introduce similar formulas, expressed in terms 
of spherical moments and coefficients of the Hermite distribution func- 
tions. 

Using the symbols of paper [2], formulas (1) and (2) may be writ- 
ten in the form 

mC(c4) = -  ~ - ~ B  2 p P 4 1 - - 1 5 p 2 + p i p i j  , (3) 

m6 (c~Yij) 

7 ~n B~{pp2ri j__ppi j  + 4 V - -  t p~pl~6i j l } , (4)  = - -  ~ -  -~- t.PikPkj ~ -  j 

1 3n [ 
mC (Yij~l) = - -  -4- n (6B 2 -}- B4) Pijkl + ~ p  (2B2 - -  B,)  P(ijPkl) - -  

4 2 p 
7 Pm(i~i~Pt) m 21- " ~  Pmn mnO(ij6kt) 1" (5) 

mC (cq(O = 

n 28 
. . . .  P B2[PP4li _ ~ _ p i +  Y 2 8  h 2 p i j l r  ) 

rnC (c2Yiik) = - -  ~ (t9B 2 + 2Ba) Puliik - -  

9n 3n 
- -  ~ ( B ~  - -  B 4) PPijk - -  VCo (8Bi - -  B 4 )  X 

X [P.iPjk), -- + Pz.,P,~(, ~:,,] + 

9n 2 hlpz(i 6i~)t, 2r 3-~ (t3B2 - -  6Ba) [h(iPJ~) - -  (7) 

5n B B 
mC (Yij~m) = - -  -if" (2 2 + 4)/ ' imm + 

5n 
+ ~ (2B2 - -  Ba) [21P(ijP~lm) + 

+ 2PpnPpn (i 8jkSlm) - -  14Pn ( i ~ j k P l m )  h i .  (s) 

Here the parameters B 2 and B4 are associated with A 2, A4 in the 

following manner: 
B~ = 3A~ ]fG-/2m = 3 ] / a  / 2m t.369, 

B4 -- ]:G / 2m (10A~ - -  ah/aA,) = 2 V a [2;n 3.063. 

Using the symbols of paper [3] the same formulas take the form 

no (~) ~ ,~_n a ('a) a (~)1 

2f. Ba p t~'~iJkl _ _  o mra[ij ~k ) + 3annmrnf(ifi ~t) + 

.Jf_4G~a(2 ,12) an, (2).R a (2)A_ ga (2)a (2)2~ ~ i 
. . . .  (ij" kl)--  ~ r n ( i ~ j k  l)m "~" ~ nra nm ~(ij k )1. (9) 

+ ~/~Bap [175ai:~/)m + 2~0a (2)a (a) l~0a (a) s ~ (i j  k l m )  - -  ~ n n ( i j k V I m )  - -  

3 0 0 a  (:~L~ a (~) --g-t.~0a (a) a (a).~ n( i  ~ j k  l m ) n  - -  ~ n n ( i  j k  v i m )  ~ -  i h a p ~ ) n n ( i ~ J ~ l m )  "@ 

+ p n  p n ( i ~ j k U l m )  - -  6 0 a p p n a n ( i  ~ j k ~ I m ) ] .  ( 1 0 )  

Here 
B~ = 1]~mA~ t f  G / 2m, Ba = ~ /~mA~ ~/ G / 2too 

Formulas (3)-(7) can be found in [2] (a mistake was made in for- 
mula (6) of that paper, and the coefficient B4 was incorrectIy calcu- 

lated). 
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