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In his known investigation of a quasi-equilibrium plasma [1] Landau as-
sumed that the distribution function (DF) of the plasma components fa(p, t)
(a = e , i) is the Maxwell one with the time-dependent temperatures and veloci-
ties. In the literature on plasma hydrodynamics the same DF is considered as
zero-order in gradients contribution to nonequilibrium DF (local equilibrium
assumption).

�emain idea of the presentwork is:DFof components of quasi-equilibrium
homogeneous plasma should be calculated. It is realized here in a perturbati-
on theory in deviations of the velocities and temperatures of the plasma com-
ponents from their equilibrium values (the corresponding small parameter µ).
�e consideration is based on the Landau kinetic equation [1] and a generali-
zation of the Chapman-Enskog method based on the Bogolyubov functional
hypothesis fa(p, t) ÐÐ→t≫τ0

fa(p, τ(t), u(t)). Here τ, un are the deviations of
the electron subsystem temperature and velocity from their equilibrium values
(τ, un ∼ µ). Expansion of the DF fa(p, τ, u) in µ has the form fa(p, τ, u) =
wa(p)+wa(p){Aa(p)τ+Ba(p)pnun}+O(µ2) wherewa(p) are the Maxwell
DF with the equilibrium temperature T and velocity.�e developed theory al-
lows investigation of nonlinear in µ processes too.

Functions Aa(p), Ba(p) have been calculated by expansion in the Sonine
polynomial series. An additional simpli�cation wasmade by expansion in small
parameter σ =

√

me/m i . Our consideration shows that the local equilibrium
assumption is valid only approximately. In the one-polynomial approximation
the reverse temperature relaxation time is given by the formula λT = λLT +
O(σ 4

) where λLT = c z2(z + 1)σ 227/2/3 is the Landau expression [1]. In the
two-polynomial approximation this quantity has the form λT = λLT + c z(z −
1)σ 3 2352/3 + O(σ 4

) (c ≡ nLe4/m1/2
e T3/2; z, n are ion charge, ion density re-

spectively).
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