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Linear Stability Analysis of Feedback Instability Using Gyrokinetic Model of Mag-
netosphere

#Seiya Nishimurfl,Ryusuke Numafa

(IHosei Univ.(2Univ. Hyogo

The feedback instability occurs in a coupling system of the magnetosphere and the ionosphere and is a theoretical model
explaining spontaneous structure formation of the quiet aurora. In this study, we perform a linear simulation of the feed-
back instability using a gyrokinetic model of the magnetosphere as an initial value problem. In order to properly treats the
magnetosphere-ionosphere boundary condition, we develop a new simulation method, where a perturbed distribution function
is separated into even and odd components for the parallel velocity. In the simulation results, we observe growth rates and
frequencies of the feedback instability almost consistent with those predicted by an analytic dispersion relation of the kinetic
Alfven wave in the magnetosphere, however, the growth rate is slightly underestimated. A detailed analysis shows that such
discrepancy is due to partial violation of the plane wave assumption of the magnetosphere in the derivation of the dispersion
relation. The above comparison is based on the simplest magnetosphere model, i.e., the magnetic field in the magnetosphere
is modeled by an isotropic slab magnetic field. In this study, we also try to apply our simulation method to a more realistic
magnetosphere model.
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