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Solar flare represents the universal phenomenon occurring on many stars. A flare arises in the corona, where the plasma temperature is ~100 эВ and the density of hydrogen plasma is ~108 cm-3. Energy released at a powerful flare surpasses 1032 erg. Duration of hot plasma existence in the corona is order of 10 min at the plasma density about of ~1011 cm-3 and the temperature is ~3 keV. Full number of particles confined by a magnetic field is about 1039! This data has been obtained in x-ray measurements onboard of space vehicles. Numerical three-dimensional MHD simulation of the preflare state has shown that energy for a flare is slowly accumulated (2 – 3 days) in the current sheet magnetic field. The sheet is formed at focusing of disturbances in the vicinity of a singular line of the magnetic field over an active region of the photosphere. The field of active regions is created by magnetic spots (solar spots) of various polarities. The magnetic field in spots reaches 3000 Gauss. Powerful flares arise, when the magnetic flux of an active region increases up to 1022 Max. Besides formation of a hot plasma cloud, the flare is accompanied by ejection of mater with the supersonic velocity and accelerated protons. The relativistic protons arriving to the Earth orbit along interplanetary magnetic lines reveal the exponential spectrum. The analysis of a spectrum of relativistic protons has shown that their acceleration in a current sheet occurs by the Lorentz electric field directed along a singular magnetic line in the current sheet. The analogy to acceleration of particles in a pinch takes place.
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