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\ortices in the magnetic equator generated by ionospheric Alfven resonant waves

# Yasutaka Hiraki[1]
[1] NIPR

The purpose of the series of our studies is to clarify the auroral arc dynamics on the basis of magnetohydrodynamic (MHD)
instabilities and their nonlinear evolution under the M-I coupling system. A three-dimensional MHD simulation of the feedback
instability showed that Kelvin-Helmholtz type vortex structures are spontaneously excited in the magnetosphere [Watanabe
2010]. A linear analysis of Alfven eigenmodes, considering the velocity cavities, revealed feedback properties of the field line
and ionospheric Alfven resonances [Hiraki and Watanabe, 2011; 2012; Hiraki, 2013].

In this study, we performed three-dimensional nonlinear MHD simulations of shear Alfven waves in a full field line system
with MI coupling and the steep Alfven velocity cavities. Nonlinear interaction of Alfven eigenmodes in the system showed
various features: i) a secondary flow shear instability leading to vortices occurs at the magnetic equator, ii) trapping of the
ionospheric Alfven resonant modes accelerates a cascade of auroral fine structures, and iii) waves emitted from the ionosphe
cavity cause vortices and magnetic oscillations at the equator side. Essential features at the initial brightening of auroral arc coul
be explained by growth of the Alfven resonant modes, which are the nature of the field line system responding to a rapid chang
in the background conditions. We also report the progress of our model extension where electron inertia effects are included fc
the evaluation of parallel electric fields.
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