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Three-dimensional distribution of ionospheric electric potential determined in global
MHD simulation
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Since the ionospheric electric potential is a key parameter for the magnetosphere-ionosphere system, several models of t
ionospheric electric potentials (e.g., KRM, AMIE) are developed. In addition, recent global MHD simulations have calculated
the temporal variations of the ionospheric electric potentials. However, the ionosphere is treated as a thin layer although the re
ionosphere has a three-dimensional structure.

In this study, a solver of the three-dimensional distribution of the ionospheric electric potential is adopted in the M-I coupling
process of the global MHD simulation code developed by Tanaka (1995) in order to examine the three-dimensional distributior
of the current system. In determining distributions of the electric potentials, ionospheric conductivity and field-aligned currents
mapped from the inner boundary of the magnetosphere are used. The horizontal distribution of the ionospheric conductivity i
calculated by the global MHD simulation. It is assumed that the height profile of the ionospheric conductivity is proportional to
the model distribution determined by IRI model. The calculation area covers the polar region which expands within 30 degree:
in colatitudes.

A variation of the magnetosphere which is produced by southward turning of northward IMF is simulated. The results show
that, after IMF turned southward, the potential distribution becomes complicated especially in the night side because of the
enhancement of the conductivity.
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