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Mathematical models of magnetic hydrodynamics are the universal tool for low-frequency plasma phenomena, i.e. when the characteristic frequency is less that ion cyclotrone one. The main frequencies in classic MHD are defined by ion inertial motion and by the forces maintaining a constant value of a magnetic flux captured by the plasma (this phenomenon is well-known as a “frozen-in effect”).

An analysis performed for the higher frequencies require taking into consideration the difference between the everage (macroscopic) velocities of ions and electrons. The typical situation is observed when the ion Larmor rotation radius RLi is comparable in value with the flow region size L, while for the electrons the condition RLe <<L holds true. Under this condition the ions are slipping across the magnetic inductance lines and electrons move along the lines thus maintaining the quasineutrality of the plasma. Thus the electrons and ions can no longer move with equal velocities and it is necessary to use the two-fluid model for the plasma description.

The widely known model of the two-fluid plasma is that taking into account the Hall effect. Note that this model does not incorporate the description of the electron inertia. This model can be applied to numerous problems.

In the report we represent the results of numerical experiments concerning the Z-pinch dynamics under the conditions of essential influence of the Hall effect. Numerical experiments are carried out by means of RAZRYAD and MARPLE codes developed in IMM RAS [1].

The Z-pinch dynamics is simulated under the condition of strongly inhomogeneous initial density distribution. We consider also the dynamics of low-density inhomogeneous plasma shell in a coaxial diode of the transferring line. The statements of the studied problems correspond to the experiments [2]. 
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