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Pitch angle diffusion of electrons by oblique whistler waves

# Fumiko Otsuka[1]; Mitsuo Oka[2]; Shuichi Matsukiyo[3]
[1] ESST, Kyushu Univ; [2] SSL, UC Berkeley; [3] ESST Kyushu Univ.

Wave-particle interaction plays an important role in particle scattering process in collisionless plasma. Especially the pitch
angle diffusion is essential and fundamental to the energy and spatial diffusion processes. Electromagnetic whistler mode wav
have been observed near the Earth’s bow shock and in the Earth’s magnetosphere. These waves are thought to be responsible
the electron scattering (e.g., Oka et al., 2017, Wang et al., 2019). For obliquely propagating whistler waves, not only fundamente
cyclotron resonance, but also other resonances, such as transit time resonance, anomalous cyclotron resonance, higher-harm
cyclotron resonance can come into play (Terasawa and Matsukiyo, 2012).

In this presentation, we study the interaction between electrons and oblique whistler waves by performing test particle simu
lations. We specify the oblique whistler waves obeying cold plasma dispersion relation. We integrate the motion of relativistic
electrons in the given electromagnetic field, and evaluate the pitch angle diffusion coefficient. We compare the scattering pro
cesses for the monochromatic wave and multi-waves with broadband spectrum, and also discuss the dependence of the we
propagation angle relative to the background magnetic field. The results will be applied to understanding of the electron scatte
ing process in the Earth’s bow shock.
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