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High resolution magnetohydrodynamics simulation of Saturn's magnetosphere with
HAS8000
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Saturn’s magnetosphere is formed by the interaction between the intrinsic magnetic field and solar wind
which is the plasma from the Sun. The magnetosphere is very huge and simulated with the
three-dimensional magnetohydrodynamics simulation. However it is lack of the spatial resolution to
simulate the realistic configuration of the Saturn’s magnetosphere. In this study we have simulated the
Saturn’s magnetosphere with the high resolution grid using the optimized simulation code to the HA8000
at the University of Tokyo (performance efficiency 14%). As the results we have obtained the clear
formation of vortex along the magnetopause. To compare with the low resolution results, we found the
some new characters which are the fast formation of vortex and different location of vortex formation. In
Saturn the spacecraft observed the configuration of vortex, however it is hard to understand the
configuration and dynamics in detail due to the only information of one-dimension. Thus our simulation

results are expected to contribute to the new knowledge of Saturn’s magnetosphere.
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