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Estimation of magnetic flux diffusion region using a system of Magnetic Field Tracing in
Global MHD simulations
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We developed a system of magnetic field tracing in Global MHD simulations in order to understand magnetosphere convectior

To trace magnetic flux tube, 'Frozen-in’ needs to hold. However there are cases that 'Frozen-in’ is broken off by magnetic
diffusion because we add magnetic diffusion terms to a magnetic induction equation in order to add physical diffusion processe
and avoid numerical oscillation. In the case that 'Frozen-in’ is broken off, we do not trace magnetic flux tube. Therefore we need
to trace magnetic flux tube avoiding the magnetic diffusion region. In order to investigate the magnetic diffusion region we trace
small areas which consist of 30 trace points and monitor conservation of magnetic flux in time revolution on the small area. Ther
we visualize the magnetic flux diffusion regions in three-dimensional space.

As a result, we find that magnetic diffusion regions on the dayside magnetopause change depending on IMF directions. In th
case of southward IMF, the magnetic diffusion region is on the low latitude region. In the case of northward IMF, the magnetic
diffusion region is on the high latitude region. We find that there are reconnection points in the magnetic diffusion regions. We
can visualize magnetosphere convection by tracing the magnetic flux tube considering magnetic reconnection regions.

In this lecture, we discuss applications of the magnetic field tracing system to space weather.
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