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Recent progress in the simulation study of a substorm
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Akasofu (1964) described the global morphology of a substorm. Since then, a number of studies have been accomplishe
to explain the substorm. If discrete auroras are a manifestation of upward field-aligned current (FAC), generation of the FAC
will be a key in understanding the substorm. Many explanations are based on the current continuity condition derived from the
force balance equation, but the current continuity condition is insufficient for understanding the generation of FAC. We should
consider the vorticity of magnetospheric plasma. The vorticity of plasma is governed by force, so that we should take into
account consideration overall space from the solar wind. Since the ionosphere is a load (a sink of electromagnetic energy), tt
ionosphere must be connected with a dynamo (a source of electromagnetic energy) in the magnetosphere. A current line is n
always parallel to a magnetic field line because of the presence of diamagnetic current. Based on the result recently obtaine
by the global magnetohydrodynamics (MHD) simulation, we propose a scenario to explain the auroral substorm in terms of
vorticity, dynamo, and force.
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