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Linear stability analysis of feedback instability in dipole magnetic field
#Seiya Nishimura®)
(1National Institutes for Quantum Science and Technology

The aurora observed in the ionosphere has curtain-like or vortex structures. The feedback instability in a magnetosphere-
ionosphere coupling system is a theoretical model explaining such structure formation of the aurora. The feedback instability
occurs when the fluctuation in the ionosphere resonates with the Alfven wave in the magnetosphere via the geomagnetic field.
From the satellite observations, it is shown that the Alfven wave in the magnetosphere is categorized into the kinetic Alfven
wave, where effects such as the electron Landau damping, the electron inertia effect, and the finite ion Larmor radius effect
are important. In our preceding study, a dispersion relation of the kinetic Alfven wave derived from the gyrokinetic model
in the magnetosphere approximated by a slab magnetic field is used to construct a Landau closure, and a gyrofluid model of
the magnetosphere is introduced. It is desirable to extend the background magnetic field to a more realistic dipole magnetic
field. However, with such an extension, it is not possible to derive the dispersion relation of the kinetic Alfven wave from
the gyrokinetic model due to the non-uniformity along the magnetic field, and the gyrofluid model cannot be introduced.
Therefore, we need to directly deal with the gyrokinetic model. In this study, we revisit the linear stability analysis of the
feedback instability using the reduced MHD model. We use a linear dipole magnetic field, i.e., a coordinate system with equal
intervals along the magnetic field is introduced, where the curvature effect is neglected. The linear stability in the presence of
the non-uniformity of the Alfven velocity along the magnetic field line is investigated as an eigenvalue problem and an initial
value problem. As a result, it is found that the linear growth rate is enhanced and the frequency becomes higher in comparison
with a case with uniform Alfven velocity. In the presentation, we will also discuss how to extend the magnetosphere model
from the reduced MHD model to the gyrokinetic model.
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