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media. The transport properties are evaluated in the terms of reduced collision integrals, and some numerical 
difficulties arise due to the singularity of the integrands and discontinuous character of the variable of integra-
tion [18; 19]. 

The main goals of the work are to develop a consistent scheme for the calculation of transport properties 
of the dilute gas media based on the classical kinetic theory [13] and Taylor’s algorithm [18] and to evaluate 
some transport properties of the dilute radium – halogen media based on the Morse potential function for the 
interaction between atoms and modern possibilities of the numerical methods. 

Theoretical details
It is convenient to consider the problem of two colliding particles with masses m1 and m2 in the center-of-

mass system. In other words, the above-mentioned three-dimension problem turns into the two-dimension one 

for the motion of only one particle with reduced mass µ = +
m m

m m
1 2

1 2

 in the spherically symmetric potential field 

Φ r( ). In this case, the collision process can be characterised by the following parameters: the total energy of 

particles E, which is equal to their relative initial kinetic energy E = ∞
1

2

2µν ; the deflection angle χ; the impact 

parameter b (fig. 1). According to definition of the deflection angle, its value varies from 0 to π, excluding the 
orbiting case (see below). The value of π corresponds to the situation of head-on collision with zero impact 
parameter, and the value of 0 corresponds to the situation with avoiding collision at very large values of b.

Moreover, the two-dimension colliding problem can be reduced to the one-dimension one for the motion 
of the particle with reduced mass µ in some effective potential field Φeff r( ), which is given by the following 
equation:

 Φ Φeff r r E b
r
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According to the classical kinetic theory of gases [13], the diffusion coefficient D, the viscosity coeffi-
cient η and the thermal conductivity coefficient λ for low-density atomic gases at the first approximation are

 D

k T

T

B

= ( )( ) *

π
µ

πσ

3 3

3

2 1 1

2

8 Ω ,
,  (2)

 η
µπ

πσ
= ( )( ) *

2

6

5

2 2 2

k T

T
B

Ω ,
,  (3)

Fig. 1. The two particles collision in the center-of-mass system


