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Super-rotation on the dawn side of the Jovian magnetosphere
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The Jovian magnetosphere is characterized by the rapid rotation, strong magnetic field, and plentiful plasma supplied fron
lo. Due to these characteristics, it is considered that the configuration and dynamics of Jovian magnetosphere are different fro
the terrestrial magnetosphere. So far eight spacecrafts have observed the Jovian magnetosphere to investigate the structure
dynamics; in particular Galileo spacecraft had observed the magnetosphere around the Jupiter for several years and provided 1
statistical observation results. However, it is not enough to figure out the magnetospheric phenomena thus we know the onl
fundamental structure of the Jovian magnetosphere.

On the other hand, numerical simulations have achieved the fruitful results to perform the three-dimensional structure of
the global magnetosphere that is hard for observations to understand. AmongWoegeichi et al.[2008] have conducted a
three dimensional magnetohydrodynamic (MHD) simulation of the Jovian magnetosphere and shown the spatial structure of th
current system that displays the characteristics of the Jovian magnetosphere. In addition, they found in the simulation results tt
region where the plasma velocity is faster than the corotational speed (super-rotation). In the previous study, however, they di
not identify the cause of this super-rotation region.

In this study, using the simulation results Mbriguchi et al.[2008], we examine the super-rotation on the dawn side of the
Jovian magnetosphere and clarify its formation mechanism. The acceleration of plasma often comes from the breakup of forc
balance between the pressure gradient force and the Lorentz force. Thus we focus on the plasma pressure and current densit
the simulation results. We found that the force balance breakup that causes the super-rotation in the inner Jovian magnetosph
is driven by the high plasma pressure region in the midnight.
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