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Spatial distribution of plasma density and current at the final stage of compression of the plasma current sheath (PCS) of the plasma focus discharge essentially influences on stability of plasma and the processes responsible for the magnetic energy dissipation and generation of radiation. As known, PCS represents the complex formation consisting of the magnetic piston and a shock wave as a first approximation. In the ideal model of "a snow plough» all current flows in the magnetic piston, at the front of which the shock wave is formed, ionizing and raking up neutral gas being before it. In a real situation the current distribution has more complex character.

In particular, the magnetic probes show usually two-peak structure [1]. For analysis of the PCS structure the magneto-optical probe [2] is applied for the first time in the experiments on facilities PF-3 (Kurchatov institute) and PF-1000 (IPPLM, Warsaw, Poland), registering besides the magnetic signal as well an optical luminescence of the plasma sheath. It has allowed separating spatially area of the current flowing and shock wave area. It is shown that current distribution depends on the discharge stage. For initial stage the noncompact structure of the sheath is characteristic at which the current is distributed practically on all thickness of the sheath. At approaching to the axis the strongly pronounced shock wave is formed, and the most part of the current flows in the magnetic piston. It is shown that formation of clear structure «shock wave - magnetic piston» occurs only after enough long procedure of "training" of the discharge system at which the processes of decontamination of its elements take place. Dynamics of the PCS in near axis zone is investigated, in correlation with neutron radiation and interferograms, obtained with 16-channel Mach-Zender interferometer (PF-1000 facility, [3]). It is shown, that the value of the neutron yield is determined not by the maximum value of the total discharge current, but by the value of the current compressed to the axis.
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