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Anomalous transport in the magnetized plasma may be observed in natural systems (ionosphere) as well as in plasma devices (tokamak), but its physical reasons are yet to be exhaustively investigated.  Possible reasons for electron transport include plasma particle collisions, plasma instabilities and near-wall effects. With the use of a numerical modeling it is possible to conduct fundamental study of anomalous transport and solve practical problems such as improvement of the hall thrusters (HT). If we assume that the appearance of plasma instabilities is the main reason for this effect, it is necessary to develop a fully kinetic self-consistent 3D model, which could accurately simulate nonlinear plasma processes and be extendable for other purposes.

In this work we justify the choice of a fully kinetic 3D3V model for the investigation of anomalous transport in a HT plasma.

On the base of this model the particle-in-cell code CFhall had been developed. Due to such methods of maximizing the effectiveness of computations as LRnLA algorithms [1], and vectorization, it is not necessary to use the approximation of artificial conductivity and ion-electron mass ratio. Maxwell equations are used for calculation of electromagnetic fields. Under these conditions adequate modeling of plasma instabilities as a main reason of electron transport.

As a first step a parallelepiped area as a sector of a cylindrical HT channel is chosen. Two faces are considered dielectric, two other simulate perfect conductor (metal) and periodical boundary condition is applied to the rest two faces. External electromagnetic fields are specified in the region: monotonous magnetic field y-component along x-axis, and constant x-component of the electric field. Initially plasma occupies a half of the simulation region. Thus hall current, appearance of plasma instabilities and electron transport across electromagnetic fields can be investigated.

With mesh size 128х128х120, space step ~ 0.05 skin lengths, time step ~ 0.004 reciprocal plasma frequencies the calculation of the 5000 reciprocal plasma frequencies time period takes a little more than one day using one processor system. After parallelization it will be possible to conduct calculations for practical problems in the reasonable time spans.
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