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Solar corona is the unique natural laboratory for plasma heating and confinement investigations. The time of existence of the most outstretched typical events are in the range from tens of seconds (solar flares, coronal mass ejections) till several days (X-ray bright points, coronal loops). The space scales of events are from 108 cm (the limit of instrumental resolution) till 1010 cm.

Investigations of mechanism appearance of most outstretched explosive and quasistationary events in the corona are carried out by a method of numerical solution of MHD equations. It is shown that long time plasma confinement is supplied by magnetic field configuration of an adiabatic trap (coronal loops) or with the field increased toward periphery called cusp configuration (bright points). At strong photospheric disturbance a current sheet appears in the vicinity of a neutral line. At small disturbance an X-ray bright point can be produced. The existence of a bright X-ray point for a day is supplied by the low thermal conductivity across the magnetic field [1]. In the second case the accumulated energy can reach 1032 ergs. This energy can be released fast in the form a solar flare or/and as a coronal mass ejection in the interplanetary space. In the both cases plasma heating is produced due to magnetic reconnection. The plasma ejection from the corona occurs because of electrodynamical force. The injection is the most effective, if a vertical current sheet has been created [2]. The 3D MHD numerical simulation permits to investigate the phenomena of creation and development of explosive and quasistationary events in the corona that appear at photospheric disturbances. The disturbances appeared on the photosphere are focusing in the vicinity of a singular line. It is shown that energy released in the corona is transferred in the chromosphere by means of field-aligned currents. The electrons accelerated in the field-aligned current produce X-ray and visible radiation on the Sun surface. They also produce local chromospheric heating and evaporation. The plasma compression, dissipation, and the heat conductivity anisotropy are taken into account in the calculations. In course of calculation the change of initial conditions is controlled using the method of characteristics [3]. 

The results of the numerical investigation of current sheet creation due to photospheric disturbances permit to explain a puzzling effect (called the Gnevyshev gap) of decreasing the rate of flare appearance during 1-1.5 years at the maximum of the 11 year solar cycle (the Wolf number maximum). In phases of increasing and decreasing of the Wolf number the rate of the solar flare appearance has the maximum. This effect is produced, because of strong disturbances of the photosphere at creation and disappearance of solar spots. The numerical results demonstrate that these strong disturbances should produce new current sheets and flare appearance at sheet decay. 
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