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Numerical simulation of field-aligned currents associated with large-scale transpolar
arcs.
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Using numerical magnetohydrodynamic simulations, we examine the field-aligned currents associated with large-scale trans
polar arcs (TPA). We found that on the nightside, an upward field-aligned current appears along the dawnside edge of the TPA i
the Southern (Northern) Hemisphere when the sign of IMF By changes from positive (negative) to negative (positive). This cur-
rent flows as a field-aligned current from the ionosphere along the magnetdl{12Re) plasma sheet bulge that corresponds
to the TPA. Then this current connects to the perpendicular (to magnetic field) current flowing in the plasma sheet boundary laye
(IXI"12 - 15Re). In this region the sign of (J, E) is negative, so this region is regarded as a dynamo (energy transfer from the
plasma flow to the electric current) of this current system. Finally, this current connects to the magnetopause current and goe
out of the magnetosphere. On the basis of the simulation results, we discuss the three-dimensional structure and the dynar
processes of the current system in detail.
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