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High temperature plasma creation and confinement in the solar corona magnetic field.
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The space craft measurements show that the plasma cloud with the temperature 3 – 5 keV and mass bigger 1015 g appears during a solar flare. The plasma density exceeds the corona density by four orders of magnitude. The plasma cloud is confined above an active region by the current sheet magnetic field and ejected in the interplanetary space with the velocity order of 108 cm/s. This current sheet is developed during 2 – 3 days before the flare due to new magnetic flux (order of 1021 Mx) flowing up from the photosphere. However, during the explosive energy release no dramatic change of the photospheric magnetic field is observed. The only origin of solar flare energy (~1033 erg) released in the corona can be the magnetic energy of corona currents. There are no other possibility for energy accumulation in the corona with little 8πnkT/B2. All observed effects can be explained in the frame of the flare electrodynamical model based on 3D MHD numerical simulations. A stable current sheet is created  and slowly developed at new magnetic flux appearing in an active region. Simulation shows that the current is transferred into an unstable state, and the stored magnetic energy is dissipated in the heat and the energy of accelerated particles. Energy dissipation occurs due to reconnection of opposed directed magnetic lines. Numerical simulation demonstrates plasma acceleration by the force of stretched magnetic lines. In numerical experiments for setting initial and boundary conditions we use magnetic maps obtained before a flare. No assumption about mechanism of energy accumulation is introduced. Calculations show that new magnetic flux flowing up in a complicated active region produces several current sheets. Each of current sheets decay can produce an elementary flare. This result explains the well known fact – flares appearance in series containing 5 or more elementary flares. The mechanism of relativistic proton acceleration, that arrive to the Earth along the interplanetary magnetic field is similar to mechanism of particles acceleration in the linear pinch discharge at the current of hundreds kilo Amps. 
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