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The study of solar flare triggering mechanism and its prediction
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We studied the triggering mechanism of solar flares by systematically surveying
the nonlinear dynamics caused by a wide variety of magnetic structures in terms of three-dimensional
magnetohydrodynamic simulations and the analyses of data observed by solar physics satellites Hinode and
SDO. As a result, we determined that two different types of small magnetic structures favor the onset of
solar eruptions. These structures, which should appear near the magnetic polarity inversion line (PIL),
include magnetic fluxes reversed to the potential component or the nonpotential component of major field
on the PIL.

These results suggest that forecasting of solar eruptions is possible with sophisticated observation of a
solar magnetic field, although the lead time must be limited by the timescale of changes in the small
magnetic structures.
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