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Relativistic electron acceleration by whistler-mode chorus waves in
1D, 2D, and 3D magnetic field models.
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We evaluate the acceleration efficiencies of relativistic electrons under a 1D, 2D, and 3D model magnetic
fields. We perform test-particle simulations and analyze nonlinear trapping motions of resonant electrons
in each model. As a chorus wave model, we assume that a chorus wave packet generated at the magnetic
equator propagates along the magnetic field to higher latitudes. When we perform simulations with the
whistler mode wave, the cyclotron resonance with energetic electrons occurs at the similar timing in each
model. Although we find relativistic turning acceleration (RTA) [1] to take place in each model,
acceleration efficiencies of resonant electrons are different in these models. In terms of the numerical
Green’ s function[2], we find a clear difference in time evolution of the distribution function in energy
and equatorial pitch angle. The energy gap between resonant electrons and non-resonant electrons in the
1D model is slightly different from those in the 2D and 3D models. The energy gap in the 3D model is the
largest among the three magnetic field models. This difference is due to additional oscillations in the
velocity phase space, which only occur in the 2D and 3D models. These oscillations occur because the
magnitude of the magnetic field changes during one period of relativistic cyclotron motion, affecting the
nonlinear trapping conditions of resonant electrons.
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