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An MHD modeling
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Field-aligned currents (FACs) are the electric currents that flow along magnetic field lines between the ionosphere and the mag-
netosphere. The FACs located on the poleward side of the auroral oval are called region 1, while those located on the equatorward
side are called region 2. Of the two FAC systems, the latter region 2 FACs were found to be closed not only on the nightside
inner edge of the plasma sheet but also on the dayside magnetopause [Tanaka, 1995]. Tanaka concluded that the nightside region
2 FACs are driven by the increased pressure in the inner magnetosphere. However, he did not survey the generation mechanism
of the dayside region 2. In our previous work, in order to investigate dayside region 2 FACs, we performed MHD simulation and
analyzed the current systems in detail. We found that dayside region 2 FACs are also driven by the plasma pressure gradient and
their energy source is the thermal energy of the plasma. The plasma flow that drive dayside region 2 is the dayside extension
of the earthward flow in the nightside plasma sheet. We demonstrated basic properties of the dayside region 2 currents such as
energy conversion processes.

In this study, we further examine the dayside region 2 development in the course of substorms. The earthward flow on the
nightside changes drastically at the substorm onset, so the nightside region 2 also changes at the substorm onset [Tanaka et al,
2010]. One aim of this study is to clarify whether such time evolution also exists in the dayside region 2 system. In order to
achieve this goal, we examine the simulation results in more detail using a newly-developed visualization tool. We examine
the spatial and temporal evolution of plasma flow, current density, Poynting flux etc. and discuss the role dayside region 2 in
substorm development.
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