R006-P34 215 Poster B¥RY: 11 8 20H

KRBT IR 72 BREN S 2 WS B X 1 7 EHE A

#30) 1EAT [1]; FAp s [2]; e % (3]
[1] JUK - B - i [2] UK - #2822 —; [3] KK

Magnetospheric dynamo driving large-scale field-aligned currents
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Using a magnetohydrodynamic (MHD) description, we develop a general theory of the magnetospheric dynamo driving large:
scale field-aligned currents (FACs). The purpose of this study is to provide a physical basis in interpreting various phenomena i
the magnetosphere-ionosphere system reproduced by global MHD simulations. Numerical simulations indicate that in the mac
netosphere plasma thermal energy is much higher than flow kinetic energy, showing that the energy source of the FACs is main
plasma thermal energy. From kinematic relations, the plasma gas must expand in order for the thermal energy to be extracted. .
the same time, from Maxwell equations with Ohm’s law, dynamo conditions are expressed in terms of spatial configurations of
the magnetic field. The diverging Poynting flux arises from either the magnetic pressure-dominated configurations or the mag
netic curvature-dominated configurations. The former is interpreted to be 'expanding slow mode’ disturbances in MHD waves,
while the latter to be 'contracting slow mode’ disturbances in high beta plasma. As their names indicate, the two disturbance
modes are mutually exclusive and do not concur with each other. The expanding slow mode is basically a quasi-stationary prc
cess, while the contracting slow mode allows temporal variations. An example of the expanding slow mode is the dynamo o
region 1 FACs in the cusp-mantle region, and an example of the contracting slow mode is the dynamo of region 2 FACs on th
nightside.
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