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Magnetosphere-ionosphere feedback interactions in a dipole field

# Tomo-Hiko Watanabe[1]; Yasutaka Hiraki[2]
[1] NIFS; [2] Nagoya Univ.

A theoretical model for the magnetosphere-ionosphere (M-I) coupling system with a dipole field is constructed by means of
a set of the reduced magnetohydrodynamic and two-fluid equations. The dipole-field geometry is taken into account as a loc:
flux tube model with a large L-value. The new M-I coupling model enables us to explore linear and nonlinear evolutions of the
feedback instability in a more realistic configuration than previous models. The linear dispersion relation numerically solved
shows an effect of the dipole geometry on the symmetry with respect to the ionospheric current direction. A nonlinear simulation
in a slab configuration had demonstrated saturation of the feedback instability growth, where the Kelvin-Helmholtz-like mode
grew in the saturation phase with rolling-up of thin vortex sheets. Simultaneously, one found splitting of arc-like structures of the
ionospheric density perturbation. The computational model is straightforwardly extended to the dipole geometry. The nonlinea
simulation of feedback instability in the dipole field is currently in progress, and the result will also be reported at the meeting.
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