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THE MECHANISM OF ENERGY STORAGE FOR A SOLAR FLARE AND THE PROBLEM OF SOLAR FLARE PROGNOSIS
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The electrodynamical solar flare model is built on the base of numerical 3D MHD simulation and results of observation. The model describes all phenomena that are observed during a solar flare including coronal mass ejection. The energy accumulation takes place in the corona above an active region in the current sheet magnetic field. This current sheet appears due to focusing of energy of disturbances arriving from the photosphere. It is shown that using maps of the solar surface magnetic field the quantitative estimation of energy accumulated for a flare can be done. For this purpose the complete system of MHD equations is solved numerically. The initial (potential) magnetic field in the corona is obtained from measurements of the magnetic field component directed along a line of sight. Dynamics of disturbed magnetic components on the photosphere directed along the solar surface is calculated from the potential magnetic field that is obtained for several moments of time. Such possibility appears, if the current sheet appears high in the corona. Here for the first time the photospheric magnetic field is set from the direct measurements, but not from extrapolation by magnetic dipoles or charges. The new version of the PERESVET code is used for solving dissipative 3D MHD equations for the compressible plasma. The anisotropy of thermal conductivity is taking into account. Stability of calculations is supplied by using the conservative relative to the magnetic flux implicit shame that is solved by iterations.
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