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Electron acceleration at Earth’s foreshock: One-dimensional PIC simulation
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The Earth’s foreshock extends to a large domain of upstream quasi-parallel bow shock, and is characterized by presence
such phenomena as field-aligned beams (FAB), diffuse ions, ultra-low frequency (ULF) waves, high-frequency whistler waves.
SLAMS, shocklets, and so on. We have performed a long-term and large-scale one-dimensional PIC simulation of a quasi
parallel collisionless shock to understand the physics of the foreshock which has not been clearly understood. In the previou
presentation, we reported the FAB generation, ULF wave excitation by the FAB, ion acceleration near the shock, and electro
acceleration in the shock precursor. In this presentation, we investigate the electron acceleration mechanism in more deta
Electrons are accelerated via scattering by the large amplitude Alfven waves near the shock, and also by the whistler wave
further away from the shock. The whistler waves are excited in the region where the electron velocity distribution function has an
asymmetry along the background magnetic field. We discuss the relation between the whistler wave excitation and the electro
velocity distribution function.
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