Extended surfaces with increased current density and magnetic field configurations in the vicinity of current density maxima: MHD simulation above the active region 
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     The slow accumulation of energy for a solar flare in a stable configuration of the magnetic field in the corona, and then its transition to an unstable state, explains the physical mechanism of S.I. Syrovatsky, based on the accumulation of energy in the magnetic field of the current sheet formed in the vicinity of singular magnetic field line. The fast release of the magnetic energy of the current sheet leads to the observed manifestations of the flare, which are explained by the electrodynamic model of the solar flare proposed by I. M. Podgorny. Since it is impossible to obtain the configuration of the magnetic field in the corona from observations, to study the mechanism of a solar flare it is necessary to carry out MHD simulations in the solar corona. When setting the problem, no assumptions were made about the mechanism of the solar flare. All conditions were taken from observations. The task was set to determine the mechanism of a solar flare using MHD simulation. The magnetic field measured on the solar surface was used to set the boundary conditions. The calculation should begin several days before the flare, when the magnetic energy for the flare has not yet accumulated in the corona. 
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     A detailed comparison of the results of MHD modeling at the moment of 02:32:05 on May 26, 2003, three hours before the M 1.9 flare, with observations of radio emission at a frequency of 17 GHz in the active region of AO 10365, obtained on the Nobeyama radioheliograph, was carried out. At this moment, the energy for the flare is accumulated in the magnetic field of the solar corona and the plasma is heated by the currents. A significant part of the current density maxima are located in the bright emission region, which confirms the current sheet mechanism for a solar flare. At the same time, quite a lot of maxima are located at a considerable distance from the bright emission region. The problem of the coincidence of the flare positions obtained as a result of MHD simulation can be solved the concept of the accumulation of flare energy in the magnetic field of an extended current sheet. This extended current sheet is a surface of increased current density containing magnetic lines that pass through closely spaced current density maxima. A chain of such closely spaced current density maxima is shown in the figure. 
