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Studies on the models of lo torus plasma injection and M-I coupling processes
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From the Galileo spacecraft observations, it has been suggested that a hot/tenuous plasma injection into the cold/dense lo tol
causes many fluid instabilities, wave-particle interactions, and maintenance of the persistent structure [e.g., Frank and Patersc
2000; Schneider et al., 2001; Bagenal and Delamere, 2011]. Recently, the EXCEED/HISAKI space telescope captured mar
excellent features of the lo plasma torus and the associated auroral responses at Jupiter [Private comm. with F. Tsuchiya and
Kimura, 2014]. Two-dimensional MHD simulations of interchange instability at the lo torus were performed in order to extract
the key parameters for torus structures and to estimate the time scale of radial plasma transport [Hiraki et al., 2012].

We now extend our model into the ones where the hot plasma injection and the M-I coupling processes can be treated. W
will develop a fluid model including compressional effects, or baroclinicity, along with the magnetic curvature, the centrifugal
force, and the corotation lag of plasma; the density and temperature can be separated. In order to address the development
auroral structures at lo footprint, we need to examine the field-line wave activities caused by an electromotive force due to the
torus plasma fast rotation. We will analyze the properties of Alfven eigenmodes that couple to the Jovian ionosphere (unstabl
modes), and the wave pattern is strongly deformed by the effect of lo torus high density.
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