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To understand the physics of the complicated auroral variations, various models have been proposed for the magnetosphe
ionosphere (M-1) coupling system. For the M-I coupling process, it is well known that the Alfven waves propagating along
the magnetic field lines play an important role in the transport of momentum and energy. Since the aurora often has the shor
time-scale variations, it is necessary to consider the Alfven transit time and the wave reflection on the magnetosphere and tt
ionosphere. In addition, the auroral particle precipitation causes the evolution of the ionospheric conductivity, and the resultan
non-uniform conductivity can make a strong effect on the M-I coupling process. Because it is difficult to understand this nonlinear
system intuitively, the numerical model simulation is helpful for interpreting the observed auroral data.

We started to develop the simplified M-I coupling model via the Alfven waves. In this study, we are interested in the mesoscale
auroral phenomena from several km to one thousand km. The model includes the wave reflection process on the ionosphere wi
the non-uniform conductivity, the aruroral acceleration region, and the wave reflection process on the equatorial plane of the
magnetosphere. Our final goal is to add the simplified model of inductive process to the reflection on the ionosphere.

The magnetosphere and the ionosphere were assumed to be the two-dimensional planes which satisfy one-fluid MHD equatio
and the height-integrated Ohm’s law, respectively. It was assumed that the acceleration region is located on the ionosphere anc
controlled by the Knight relation. The Alfven waves were assumed to propagate without the mode conversion and the reflection it
the region between the magnetosphere and the upper boundary of the acceleration region, and the propagation in the accelera
region was ignored because of the short distance of the acceleration region. The finite difference method was used to sol
the continuity equations of the divergent current and the tangential electric field on the boundaries between each region. Th
ionospheric conductivity evolves with the electrostatic potential difference along the field line in the acceleration region. In the
presentation, we will show the test results from the developed models of the acceleration region and ionosphere, and will descrik
the future perspectives.
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