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I 1. INTRODUCTION 

Recently Piasecki and Wajnryb /'/ discussed a model describing the 
relaxation of a rarefied gas of neutrinos in the stellar matter. In this case 
the collision integral contains terms related to isotropic and anisotropic 
scattering. They obtained an exact formal solution from which they inferred 
the long-time asymptotics of the distribution function. 

The purpoee of our paper ie to generalize results obtained by these 
authors. Namely, we consider a class of models characterized by a parameter 
a, which determines the strength of anisotropic scattering. The value a = 0 
(i.e. isotropic scattering) corresponds to the case of standard Lorentz gas 
(SLG) diecussed by ~ a u ~ e " .  '/. Therefore, we call the present model the 
modified Lorentz gas (MLG). We shall show that the long-time asymptotic 
behaviour of MLG depends on value of a and can be diffusive (for 05 a < 
< l / r  ) or hydrodynamic (for a = l / r  ). The parameter r is the relaxation 
time characterizing the isotropic scattering. 

In eection 2 we find the formal solution of the Boltzmann equation 
for the Fourier - Laplace transform (FLT) of the distribution function. 
In eect. 3 we study the number of the singularities of the FLT of the distri- 
bution function and their properties. In eection 4 we consider the depen- 
dence! of the long-time asymptotic behaviour on the parameter ar . 

2. THE FORMAL SOLUTION OF THE BOLTZMANN 
EQUATION FOR THE MODIFIED LORENTZ GAS 

Published in 1872 the Boltzmann equation (considered today to be 
the fundamental equation of the kinetics of rarefied gases) describes the time 
and apace dependence! of the one-particle distribution function f(z, <, t). We 
consider the situation when the Boltzmann equation ie linear (cf./'*'/). 

For modified Lorentz gas, the probability of transition per unit interval 
oftime, o(G, 5 '3  isqualto 














