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ABOUT THE MECHANISM OF HARD RADIATIONS FROM PLASMA CONFINED BY THE MAGNETIC FIELD AT A SOLAR FLARE.
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Energy accumulation for a flare takes place during 2 -3 days in the current sheet magnetic field in the corona. After that magnetic energy is fast transferred in plasma thermal energy and particle acceleration. A hot plasma cloud with the temperature 3 – 5 keV and the density order of 1011 cm-3 is confined by the magnetic field during several minutes. This hot plasma irradiates the typical thermal X-ray spectra. The Hall electric field appeared in the current sheet produces field-aligned currents closed in the chromosphere. Electron beams accelerated in the field-aligned currents precipitate into chromosphere and produce hard X-ray radiation with a power spectrum. This spectrum corresponds to radiation from a thick target. Alfven wave excitation takes place in the current sheet. These waves are propagating along the magnetic lines in the solar corona. Electrons accelerated in the field-aligned current closed in the Alfven wave are moving along interplanetary magnetic field. These electrons can reach the Earth orbit. They produce radio radiation in the corona on the plasma frequency and X-ray power spectrum corresponding to a thin target in energy interval up to several tens keV. 

Proton acceleration takes place in the current sheet along a singular line. These relativistic protons (W ~ 10 GeV) possess an exponential spectrum. The mechanism of relativistic proton acceleration is similar to particle acceleration in pinch discharge at hundreds kilo Amps. The observed effects of particle acceleration are explained by the electrodynamical solar flare model that has been built on the base of numerical 3D MHD simulation. In the numerical experiment for setting boundary conditions on the solar surface the observed before flare magnetic maps are used. Understanding of the scenario of hard radiations is achieved because of flare observation along different directions with several space crafts. In these measurements the powerful X-ray flux from the chromosphere has been screened by the solar body, and one of space crafts can detect weak X-ray radiation that appears in the corona at Alfven wave propagation. 
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