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Influence of spatial change of radial diffusion coefficients on the outer radiation belt
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A radial diffusion model can reproduce a basic structure of the radiation belts [Lyons and Thorne, 1973]. Radiation belt
particles are supplied from the plasmasheet, and the flux is arranged by the balance of intensity of the diffusion and the loss dt
to pitch-angle scattering. However it has been thought that additional heating processes are needed in the outer belt becaus
negative gradient of the phase space density in the outer belt during a recovery phase of magnetic storms could not reproduce
only the radial diffusion.

Radial diffusion coefficients formulated by Brautigam and Albert [2000] are customarily used in the time-dependent radial
diffusion model. They parameterised electric field variations as a linear function of Kp index, and applied them to the electrostatic
coefficient derived by Cornwall [1968]. They were also formulated the electromagnetic coefficient as the function of Kp index.
Because these coefficients are based on the observation of the outer belt, it is not appropriate to apply them to the slot and t
inner belt regions. In fact, extrapolating these diffusion coefficients to the slot and the inner belt and doing numerical simulation,
the slot is not formed and the flux near the Earth region is too large.

In this study, we assumed that diffusion coefficients become smaller drastically in the plasmasphere. The model with sucl
diffusion coefficients forms the slot and the inner belt and also reproduces the negative gradient of the phase space density in t
outer belt without additional heating processes.
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