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Characteristics of the Jovian Current Driven in the
Magnetosphere-lonosphere-Thermosphere Coupling System
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A fast-rotating planet, Jupiter, has a unique solar wind-magnetosphere-ionosphere-thermosphere coupling system whose en
getic coupling is much different from that in the Earth. The dominant energy source of the system is the fast planetary rotatior
energy which is transported from the corotating neutral atmosphere through ion-neutral collision in the ionosphere to the quasi
corotating magnetospheric plasma. On the other hand, the dynamics in the thermosphere-ionosphere region is largely affect
by coupling processes with the magnetosphere through ion drag and Joule heating due to the electric field originated from th
lag of out-flowing magnetospheric plasma. In order to investigate the magnetosphere -ionosphere coupling current system co
sidering these interactions, particularly the thermospheric neutral wind effects, we have developed a new numerical model whic
calculates axisymmetric thermospheric dynamics and the out-flowing magnetospheric plasma enforced by radial current flowini
in the magnetospheric equator. The thermosphere dynamics and field-aligned current interact with each other: the former
largely affected by the auroral precipitation and Joule heating at high latitude, and the latter is modified by neutral slippage from
the planetary rigid corotation with spatially varying ion-neutral coupling. Our simulation results show that this spatial variation
would cause the steep increase in the magnetospheric radial current estimated based on the observation depending on the nel
dynamics.
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