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Electron accelerations associated with magnetic turbulence in high-Mach-number
collision-less shocks
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We have examined multidimensional structures of high-Mach-number shocks by
means of ab initio particle-in-cell simulations using the supercomputer K. We found that
large-amplitude electrostatic waves at the leading edge and the magnetic turbulence in the
transition layer coexist in such a strong-shock structure. In particular, spontaneous turbulent
reconnection in the transition layer was found to be important for energizing electrons under
sufficiently high Mach number condition (Matsumoto et al., Science, 2015). Recent 3D simulations
al?o revealed a stochastic drift acceleration to be essentially important for producing relativistic

electrons.
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