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Nonquasineutral current filaments as the origins of the X-ray emission of the MeV  range (nonthermal model of “hot spot”)
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The  experiments with Z-pinch reveal that  the neutrons and the x-ray emission are produced in “hot plasma spots” [1]. Such  regions of the localization of the neutrons and x-ray emission may be precisely fixed in experiments  with X-pinch [2]. These  “hot plasma spots” seems to have a high enough temperature on the order of 1 – 10 keV,  in addition the high-temperature plasma is considered to be  the origin of the neutrons and the x-ray emission  [1,3]. However, recently  in the experiments with X-pinch the x-ray emission with the maximum energy up to 0.8 MeV was discovered, which is hardly  may be explained by the plasma temperature  [4]. In the present paper the nonquasineutral current quasiequilibria with a zero net current are considered to be a model of the “hot plasma spot” which can arise in plasmas as a result of high-energy deposit [5].Such a structure  represents the nonquasineutral filament,  where in the presence of  the magnetic field  a strong electric field arises as a result of the Hall effect at the size scale of the magnetic Debye radius 
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 that leads to the relativistic drift electron motion in the crossed electric and magnetic fields. There exist two types of the quasiequilibria: 1) with the longitudinal current and azimuthal magnetic field 
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 and 2) with the azimuthal  currents and longitudinal magnetic field 
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, in addition the nonlinear superposition of these equilibria is possible [5]. In both cases the electric field is directed along the radius (
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). The structures of the second type can be completely localized both in a radial direction  - by the account of the nonzero electron vorticity and along  the magnetic field direction  
[image: image5.wmf]z

B

 -  at the expense of equality to zero of the net azimuthal  current in quasiequilibrium [5]. As a result it is possible the formation of the completely localized structures of the micron size scale, where the net current is equal to zero  and the current electrons range up to the light  velocity. It is precisely these electrons that can generate the x-ray bremsstrahlung with the energy up to the MeV range. As was shown in [6], in such structures a very strong electric field arises that results in the ion acceleration up to the high energy and in the destruction of the current quasiequilibrium diminishing in this manner the lifetime of the equilibrium. The proposed model of the nonquasineutral filament can explain both the nonthermal x-ray emission and the  neutrons that have a nonthermonuclear origin.
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