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Global MHD simulation using the approved M-I coupling algorithm for inner boundary
condition
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The recent global MHD simulations have adopted the following boundary condition of the inner magnetosphere. First, Field-
Aligned Cuurents (FACs) are determined by magnetic perturbations at the inner boundary of the magnetosphere. Mapping th
FACs into the ionosphere along the main magnetic field, the ionospheric electric potentials are calculated from the equation ¢
current continuity; j=S grad f, where j is FAC, S is ionospheric conductivity tensor, and f is the ionospheric electric potential.
The resultant electric potentials are mapped out to the inner boundary of the magnetosphere. However, solutions of global MHI
simulations using these boundary conditions are not always satisfied to the equation because these boundary conditions do 1
consider the continuities of both potentials and FACs. Here, we adopt a new process of the magnetosphere-ionosphere coupli
for global MHD simulation (c.f. Yoshikawa and Nakata). In order to determine these field-aligned currents and the electric
potentials self-consistently, we consider the boundary condition as the problem of wave reflection, assuming that the field
aligned currents are associated with the shear Alfven waves. Separating the perturbed components from the correct solutions, 1
equation of current continuity of these components is considered. Then we determine the perturbed components generated
the magnetosphere-ionosphere coupling. Since the perturbed components of the electric potentials are regarded as inductive,
new process is applicable to the general problems of the magnetosphere-ionosphere coupling. In the presentation, we present
results of the calculation including the new algorithm.
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