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Kinetic equation for the pair distribution function
in the Boltzmann: gas
Ryszard Wojnar’
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Corresponding Author: rwojnar@ippt.pan.pl

We report on a new kinetic equation for an auxiliary two-particle distribution function
f(kq,v1, ke, va,t). Its general form reads

0
<E + ikjv + ikz?)z) f(k1,vi, ke, va,t) =

t
/0 dT g(k1;k2a’r) f(k]_,V]_,kz,Vz,t - 7_)
with

G(ky, ko, 7) =
/dVN—2 drN e~ ki g=ikara p e o= T (1=P)Ky gilars gikara SOy (v, ) (2)
(V1) o (v2)
which is the scattering operator for our problem. We have applied to this problem the technique
of projection operators. We find that G(¢) is finite at ¢ = 0 and can be readily expanded in Taylor
series about ¢t = 0. This is a distinct feature which is not present usually in other kinetic
equations. Therefore the kinetic equation (1) with the kernel (2) is not only valid for long times

but for arbitrarily short times, including ¢ = 0, as well.
Next we set the distance between particles 1 and 2, |r; — ry| = a = constant. This creates
a dumbbell model of molecule, the diffusion of which is being studied.
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