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Electron acceleration efficiency by magnetic surfing at non-relativistic shocks
#Fumiko Otsuka®), Shuichi Matsukiyo!), Mitsuo Oka?)
(IFaculty of Engineering Sciences, Kyushu University, (*University of California Berkeley

To operate the diffusive shock acceleration for electrons, they should be pre-accelerated up to relativistic regime to interact
with magnetohydrodynamic (MHD) waves upstream and downstream of the shock. We have proposed magnetic surfing
acceleration in a transition region of locally low Mach number quasi-perpendicular shocks. When the locally measured
Alfvén Mach number falls below the so-called whistler critical Mach number, dispersive standing whistler waves are excited
in the shock transition region. These whistler waves magnetically confine and electrostatically accelerate electrons. In
this presentation, we investigate electron acceleration efficiency of magnetic surfing mechanism, by performing several 1D
particle-in-cell simulations of shocks with shock angles ranging from 65 to 85 degrees and Alfvén Mach numbers from 3 to
8. Electron energy spectra in the shock transition regions are numerically evaluated, and are fitted by a Kappa distribution.
Then, we estimate acceleration efficiency as defined by the power-law index and maximum attained energy of the spectrum,
and non-thermal fractions of electron number and energy densities. We also discuss how these factors relate to the whistler
critical Mach number. The numerical results will be compared with Geotail observation at the Earth’s bow shock (Oka,2006),
in which hard power-law energy spectra were found in the super-critical regime.
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