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A.D. Beklemishev

Institute of Nuclear Physics, Novosibirsk, Russia, e-mail: bekl@inp.nsk.su
In magnetohydrodynamic descriptions of hot plasmas, and of relativistic plasmas in particular, there is an important problem of adequate closure, which would account for properties of collisionless plasmas. With a finite Larmor radius this problem becomes especially difficult. It is possible to partially circumvent the problem by deriving equations from the gyrokinetic (or the drift-kinetic ) equation, which takes into account conservation of the adiabatic invariant inherently. Moments of such equation in the gyrokinetic (drift) variables yield the “gyrofluid” equations, which are analogous to the magnetohydrodynamics, though with important differences. In particular, such moments sample particles with the same gyrocenter, rather than particles passing through the same point, as in hydrodynamics. Description of collisional relaxation becomes extremely cumbersome, while distribution functions corresponding to collisionless dynamics with a finite Larmor radius can be described in a natural way. This approach is actively exploited for modeling of the FLR turbulence in tokamaks[1].

In this work the gyrofluid equations are derived on the basis of the covariant relativistic gyrokinetic equation[2], and are, thus, covariant. Applicability issues and different closure schemes are discussed.
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