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Linear eigenmode analysis in the magnetosphere-ionosphere coupling system
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[1] Nagoya Univ.; [2] NIFS

The analysis of the Alfven wave driven by ionospheric feedback instability in the magnetosphere-ionosphere coupling systen
has been conducted for the last few decades (Sato, 1978; Lysak, 1991; Watanabe et al., 1993). Many problems still remain
be solved such as the characteristics of the eignmodes in a dipole magnetic field, and their non-linear evolution and cooperati
processes with pressure-driven modes. Watanabe (2003) investigated the eigenmode and its non-linear evolution in local sl
geometry with a constant magnetic field by means of the reduced-MHD model. They demonstrated that the mode with a wavi
number parallel to the ionospheric current has the maximum linear growth rate, and furthermore, some spontaneous behavic
such as rolling-up of thin vortex sheets appear in the saturation phase. We extend the modeled magnetic field to dipole geomet
and make a linear analysis of the eigenmodes including a non-uniformity of the Alfven velocity. In this case, we need to solve
a self-adjoint equation numerically in order to determine the eigenfunction parallel to the magnetic field, which differs from the
case of slab geometry. Here, we can take into account a steep variation in the Alfven velocity in the parallel direction to magnetic
field. In this talk, we report the results of our analysis focusing on the characteristics of the eigenmodes.
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