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Modeling of ionospheric conductivities including current carrier transition in the
magnetosphere-ionosphere coupled system
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New magnetosphere-ionosphere coupling model describing current carriers transition, conductivity development, and self
organized Cowling channel were developed. This model organizes the 3D-electron continuity equation with ionization and
recombination process, and the 3D-current continuity equation with inhomogeneous and anisotropic conductivities distribution.

In our model, the 3D-electron continuity equation not only determines the time development of ionosheric conductivity but
also describes the current carriers transition from electron to ion in the ionosphere, while the 3D-current continuity equatior
produces the ionospheric current and electric field. Thus, combination of these two equations with some subsidiary conditiol
constitutes the most consistent magnetosphere-ionosphere coupled model to date.
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