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RELATIVISTIC NONQUASINEUTRAL CURRENT STRUCTURES WITH THE AZIMUTHAL MAGNETIC FIELD AND THEIR X-RAY EMISSION
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In the recent years the nonquasineutral current structures are used for the explanation of the experiments in the different regions, when in plasmas the following condition 
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 is fulfilled, where ( is the conductivity of the plasma, B is the magnetic field, ne is the electron density. These regions of plasma investigations may be Z-pinch, laser and ionospheric plasmas [1, 2]. The nonquasineutral current structures represent the filaments, where the charge separation occurs at the size scale of the magnetic Debye radius 
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. This charge separation by the presence of the magnetic field results in the generation of the strong electric field, which leads to the relativistic electron drift in the crossed electric and magnetic field. By the generation of such structures in the physical phenomena at a very small time interval, the filament current must be equal to zero until the plasma dissipation exerts some influence. Nonquasineutral current configurations with zero total current are obtained by certain selection of the Lagrangian invariant 
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, where 
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 is the electron vorticity component, corresponding to the filament magnetic field. In Figure the dependences of the dimensionless filament quantities b (B), i(I), ((ne), v(ve) on radius ((r) are shown. Essential relativity of the electrons is responsible for substantial X-ray emission. The energy losses due to X-ray bremsstrahlung  
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 are determined by the expression 
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, where 
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 and 
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 are the electron velocity and energy, 
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 is the relativistic electron scattering cross section by ions. In the numerical calculations we obtained the value of the energy losses of X-ray emission 
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 J s-1 cm-1 for the ion density ni = 1020 cm-1.  Here 
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 is the charge number  of the ions.
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