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Laser relativistic plasma features – formation of relativistic vortex electronic structures and related quasi-stationary super-strong toroidal magnetic fields, their joint propagation with formation of quasi-neutral vortex plasma magnetized flows moving at speeds of drift as mezostructures are researched. It was shows that this speed in conditions of pinch-effect produces not only electrons, but also ions with the relativistic energy.

The combination of ultra-high intensity and super-short duration of laser radiation leads to effective collisionless mechanism of direct transfer of impulse and impulse momentum of electromagnetic radiation to the charged particles – ions and electrons. The process of plasma development is the avowed two-step nature. At the first stage at a depth of abnormal skin layer is formed toroidal electron structure – potential vortex defining spatial structure of quasi-stationary electromagnetic fields generated in laser plasma. The requirement of these fields and motion equations relativistic invariance makes drift of these fields and electrons with equal speed. The requirement of quasi-linearity makes involvement in the movement of positively charged ions at the next stage. Their movement in the absence of collision occurs through the transfer of generated in the plasma electromagnetic field pulse. Ions together with electrons form quasi-neutral toroidal  structure – magnetized plasma, which as a whole is moving at constant speed – speed of electrical drift. In development of pinch-effect conditions this speed can significantly increase and, consequently, to increase the speed to relativistic values not only electrons, but also heavy positively charged ions.
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