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Theoretical analysis of the magnetosphere-ionosphere coupling via Alfven waves in
non-uniform magnetic field
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To clarify a spontaneous formation process of auroral arcs, we have carried out theoretical and numerical analyses and sin
ulations of the magnetosphere-ionosphere coupling based on the feedback instability which has been applied to a variety «
magnetic field configurations, such as the simple uniform field, the dipole field, and the magnetic field sheared by large-scal
field-aligned currents. Numerical analysis of the feedback instability in case with the sheared field has shown increase of th
field-line-resonance (FLR) frequency in a high wavenumber region as well as enhancement of the instability growth rate. The
increase of the resonance frequency is roughly explained by an analytic solution of the damped oscillation, while its detailec
behavior in a weak shear case is still an open issue. In the present study, we have applied a perturbative analysis to the eige
value equation of FLR which enables us to accurately estimate the resonance frequency. We would discuss the detailed resu
including its application to the dipole configuration.
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