J. APP. MECH. AND TECH. PHYS.

79

MOMENTS OF THE COLLISION INTEGRAL FOR MAXWELLIAN MOLECULES

V. D. Perminov and O. G. Fridlender

Zhurnal Prikladnoi Mekhaniki i Tekhnicheskoi Fiziki,

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 interaetion law 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:
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Here F(x, E. t) is the distribution function, m is the mass of the mole-
cules,
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Here the brackets surrounding certain groups of s indices indicate
a sum over s! permutations of these indices, divided by s!, and recur-
ring indices indicate summation over these indices. The constants Ay
and A4 are determined by the expressions
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The quantity G is the coefficient in the interaction law g = Gr™5,
and the collision parameters b and 26 — 7 are the impact parameter
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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 symbois of paper [2], formulas (1) and (2) may be writ-
ten in the form
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Here the parameters B, and By are associated with Ay, A4 in the
following manner:
B, =34, VG/2n=3 VG /2m1.369,
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Using the symbols of paper [3] the same formulas take the form
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Here

=1mAy VG om, By =1/1omds VG/2m.

Formulas {3)~(7) can be found in [2] (a mistake was made in for-
mula (6) of that paper, and the coefficient By was incorrectly caleu-
lated).
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