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Self-consistent kinetic numerical simulations of ring-current particles
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Geomagnetic storm is the strongest temporal disturbance of the geospace environment, causing violent auroral activitie
development of global electric circuits, acceleration of radiation belt particles, etc. It is believed that the ring-current particles
play a dominant role in the development of geomagnetic storms. The purpose of our study is to develop a numerical simulatiol
code for the self-consistent and kinetic modeling of the ring-current particles.

Since the Larmor radii of typical ring-current particles are much smaller than macroscopic scale length of the magnetosphere
the patrticle trajectories are well described by the drift approximation. Therefore, by assuming the conservation of the first
adiabatic invariant, we use a five-dimensional drift-approximated Vlasov equation or drift-kinetic equation for the description of
ring-current particles.

We have obtained a closed set of equations describing a self-consistent coupling between the plasma (ring current) and tl
electromagnetic field. A numerical simulation code solving a global three-dimensional inner-magnetosphere has developed. W
discuss numerical simulation results obtained by the code, more specifically, the propagation of magnetohydrodynamic wave:
generation of field-aligned current, and the modification of particle drift paths by the self-consistent coupling.
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