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It is well known that the relativistic and ultra-relativistic effects are important in astrophysics

for description of transport processes in space plasmas. In last decades it was also recognized

that the relativistic effects can play the significant role for transport processes in the laboratory

fusion plasmas, where typical temperature are about tens of keV (see, for example, [1, 2, 3]). In

particular, the physics of electron transport processes in hot plasmas requires a special attention

in calculation of plasma fluxes [2, 3]. Nevertheless, practically all transport codes which are

in use for simulation of the fusion reactor scenarios are based on the non-relativistic limit of

transport theory; see, for example [4].

The present work is focused on transport processes in hot plasmas with relativistic electrons

with vte < c and relatively slow macroscopic fluxes V � c. Formally, the required equations

can be obtained from the general co-variant formulations (see, for example, [5]). However, it

was found that it’s more physically transparent to derive the Braginskii equations from the first

principles. A presence of the hydrodynamic flow is accounted in weakly relativistic approach,

neglecting the terms of the order higher than V 2/c2 and V vte/c2, while the bulk electrons are

considered rigorously, i.e. in fully relativistic approach. The ions are taken as classical. This

mixed approach makes possible to omit the requirements of Lorentz invariance, while including

the relativistic effects related to the kinetics of hot electrons.

For the closure of the relativistic transport equations, the linearized kinetic equation has to

be solved. It is proposed to apply for this procedure the generalized Laguerre polynomials

L(α)
n (µ(γ−1)) of order α = 3/2+R(µ) with R(µ) = 15/8µ+O(µ−2) and µ =mec2/Te � 1.

In contrast to earlier attempts to apply Sonine polynomials for relativistic transport (see [6]),

generalised Lagguerre polynomials allows to use a finite number of terms for the right-hand-

side of the relativistic linearized kinetic equation.
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