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The talk is devoted to the experimental, numerical and analytical studies of the generation and 

mutual influence of large- and small-scale magnetic fields during an expansion of a 

nonequilibrium plasma with hot electrons into a cold background plasma or an evolution of an 

initially homogeneous anisotropic plasma. The plasma may be exposed to an external 

magnetic field comparable in magnitude to the self-generated one and oriented at various 

angles to the direction of the plasma plume motion or the axis of plasma anisotropy. 

We describe the evolution of the current structures of different scales and the interaction 

between the self-generated and external fields, as well as the dynamics of the plasma during 

its penetration into the region of the strong external field and the expulsion of the plasma from 

regions of the strong self-generated field. Particular attention will be paid to the particle 

acceleration or trapping and the modification of the emerging shock wave by the flow of hot 

electrons and the turbulent magnetic field created by them, as well as the formation of 

stratified plasma flows and current sheets or filaments, i.e. structures of reduced 

dimensionality, in the regions initially occupied by the magnetic field or without this field.  

The talk will be focused on phenomena that can’t be described within the MHD 

approximation, for example, the interplay between the electron and ion Weibel instabilities 

and the nonlinear evolution of the spatial spectrum of the self-generated quasi-magnetostatic 

turbulence. The presented results of the study of the kinetic mechanisms of the creation of 

long-lived current structures supporting superstrong magnetic fields at various scales and 

modifying plasma flows will provide answers to numerous open questions and will determine 

the prospects for research in this field of plasma physics, astrophysics, and laser applications. 

These results are important for the understanding of the solar (stellar) flares and wind 

formation as well as the structure of the planetary magnetosheath regions. For the latter case, 

we also will describe the bow shock and the magnetopause by an original analytical model of 

the quasi-stationary current sheets in a plasma with arbitrary energy distributions of particles. 
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