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Three-Dimensional Numerical Modeling of Particle Accelerations in Solar Flares
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We performed a numerical modeling of particles acceleration in solar flares. We
performed high resolution 3D magnetohydrodynamic simulation of solar flares, where unsteady patchy
reconnection and turbulent structure of a current sheet with small plasmoids are reproduced. The
ejections of both small scale and large scale plasmoids affect particle acceleration, by enhancing
electric field both in micro and global scales. We found test particles accelerated in a turbulent
current sheet, and also in an erupting flux rope. We also theoretically showed that the power-law
distribution of energy spectrum of particles can be naturally explained by the fractal of magnetic
reconnection. Finally we compared our simulation results with solar radio observations.
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