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Efficiency of drift resonance of outer radiation belt electrons with monochromatic Pc5
waves based on GEMSIS-RC and RB simulations
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Radial transport of relativistic electrons due to Ultra Low Frequency (ULF) waves in the Pc5 frequency range is one of impor-
tant candidates of the acceleration and loss processes of the outer radiation belt electrons. The drift resonance with global Pc
in which interaction between the electron drift motion in the dipole-dominated magnetic field configuration and the electric and
magnetic fluctuations of Pc5 waves induce the radial transport, has been considered as a driver of radial diffusion of relativisti
electrons across the drift shells. On one hand, the Pc5 amplitude decreases rapidly with decreasing radial distance, and the rec
studies has pointed out that the efficiency of radial transport caused by the Pc5 waves can be highly depending on the charact
istics of the waves [e.g., Ukhorskiy and Sitnov, 2008]. The result indicates that collective motion of the outer belt electrons can
exhibit large deviations from radial diffusion. Thus it is important to understand the fundamental behavior of collective motion
of the electrons against the Pc5 waves in the inner magnetosphere.

In this study, we combine two simulation models of the inner magnetosphere: GEMSIS-RC (ring current) and RB (radiation
belt) models. The GEMSIS-RC model is a self-consistent and kinetic numerical simulation code solving the five-dimensional
collisionless drift-kinetic equation for the ring-current ions in the inner-magnetosphere coupled with Maxwell equations [Amano
et al., 2011]. The GEMSIS-RB code conducts test particle trajectory tracings of relativistic electrons in arbitrary magnetic and
electric field configurations [Saito et al.,2010]. We first conduct Pc5 wave simulation with GEMSIS-RC, and then the obtained
time variations of the magnetic and electric fields are used as an input to GEMSIS-RB code to understand the transport of rele
tivistic electrons due to the Pc5 waves. For simplicity, we investigated the effects of monochromatic wave on the radial transpor
of electrons, i.e., the dependence on such parameters as energy, pitch angle, and initial location of the electrons.
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