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Multiwave solar flare investigations and physical model
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Solar flare has been investigated in the visible region for several tens years, but such investigation does not permit to understand this phenomena, because the coronal plasma is almost completely ionized, and visible light is irradiated from the solar surface. X-ray with the energy order of 10-20 keV measured during a flare shows that explosive energy release occurs in the corona, where the magnetic pressure strongly exceeds the plasma one. Here only magnetic field dissipation can be a source of energy. However the potential magnetic field (the field of sources located under the solar surface) can not produce local corona heating. The current system has to exist in the corona. The magnetic field of such system can accumulate energy in the preflare state. Existence of coronal currents (current sheets) has been predicted by S. I. Syrovatsky. X-ray measurements show that the coronal source contains plasma with the density ~1012 cm-3 and the temperature ~3 keV. In this case the current sheet magnetic field ~300 Gauss is in a good agreement with the 3D MHD numerical simulation of a current sheet appearance above the active region. These numerical experiments demonstrate current sheet creation for 1-2 days before a flare in the vicinity of the magnetic singular line.

The independent confirmations of current sheet appearance are the discovery of a high frequency continuum in the range of 1.5-15 GHz simultaneously with the flare. These frequencies correspond to plasma density of n~10-12 cm-3. They must appear inside a current sheet where the plasma frequency exceeds the electron cyclotron frequency. These and other data, including coronal mass ejection, are in agreement with predictions of the solar flare model [1].
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