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3D MHD simulation of energy accumulation for explosive plasma heating in the solar corona
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The investigations are directed to understanding the fundamental proprieties of solar activity: solar flares usually appear as a set of several elementary flares. The magnetic flux before such events increases up to 1021 - 1022 Maxwell in 2 -3 days. The previous works show that primary solar flare energy appears high in the corona due to a magnetic reconnection in a current sheet. The question arises: if the energy for active events is accumulated in a single current sheet, or each elementary flare is a result of its own current sheet decay. In this case several current sheets have to be crated in the preflare state. The initial magnetic field in the numerical simulation is set several days before the flare, when currents in corona are practically absent. The MHD simulation for a real active region meets difficulties due to numerical instabilities near the boundary of a computational domain. To stabilize such instabilities a number of numerical methods are developed and programming realized in the PERESVET code. The 3D MHD simulation during three days before the set of flares 27 May 2003 shows creation of several current sheets in the corona in vicinity of singular lines. Emergency of a new magnetic flux from-under the photosphere causes the new X-type singularities appearing, and new current sheets are created in their vicinities. The sheets, appeared near the emerged X-points, are almost vertical. The flares in these sheets can produce plasma ejection, because of the j(B force directed away from the Sun. The multiple current sheets creation before the flares is shown in the figure.
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