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Magnetospheric sources and mechanisms of Region 2 field-aligned currents
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Field-aligned currents (FACs) are the electric currents that flow along magnetic field lines between the ionosphere and the
magnetosphere. In the ionosphere, large-scale FACs reside in an annulus that encircles the geomagnetic pole. The FACs located
on the poleward side 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 are thought to be closed on the nightside, driven by the pressure gradient in the ring current
region or the inner edge of the plasma sheet. In order to drive FACs constantly, there must be a region where j∗E < 0 (with j
and E being the current density and electric field, respectively). In the past, this basic energetics of the current system has not
been seriously considered. To investigate the source mechanisms of region 2 FACs, we performed global MHD simulation and
examined the dynamo processes in the magnetosphere. Our new finding is that the region 2 FACs are closed not only on the
nightside, but also on the dayside even in a quasi-stationary magnetosphere. Similar to the nightside region 2 system, dayside
region 2 FACs are driven by the plasma pressure gradient and their energy source is the thermal energy of the plasma. However,
unlike the nightside region 2 system, the dynamo region of the dayside region 2 system is located at high latitudes just equator-
ward of and adjacent to the dayside cusp. Thus the dayside cusp is essential for the generation of dayside region 2 FACs. We
discuss in detail the physical processes associated with the dayside region 2 system.
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