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A recent test particle simulation of obliquely propagating whistler mode wav-particle interaction [Hsieh and Omura, 2017]
shows that the perpendicular wave electric field can play a significant role in trapping and accelerating relativistic electrons
through Landau resonance. A further theoretical and numerical investigation verifies that there occurs nonlinear wave trappin
of relativistic electrons by the nonlinear Lorentz force of the perpendicular wave magnetic field. An electron moving with a par-
allel velocity equal to the parallel phase velocity of an obliquely propagating wave basically see a stationary wave phase. Sinc
the electron position is displaced from its gyrocenter by a distargig(phi), where r is the gyroradius and phi is the gyrophase,
the wave phase is modulated with the gyromotion, and the stationary wave fields as seen by the electron are expanded as sel
of Bessel functions_i with phase variationssphi. The J1 components of the wave electric and magnetic fields rotate in the
right-hand direction with the gyrofrequency, and they can be in resonance with the electron undergoing the gyromotion, resultin
in effective electron acceleration and pitch angle scattering.
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