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Magnetospheric structure and plasma convection associated with theta auroras :
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A theta aurora is an optical phenomenon that consists of an “auroral oval” (a luminous ring) and a “transpolar arc (TPA)” that
extends across the polar cap. Previous studies show that a theta aurora is formed when the IMF By sign changes during a
prolonged IMF Bz > 0 period. In response to the IMF By change, a TPA starts from the dawnside or duskside aurora oval and
moves toward the opposite side across the polar cap. Also, the characteristic of precipitating particles associated with the TPA
is similar to that of the plasma sheet, indicating that the TPA is located on closed field lines. In spite of the vast efforts in the
past, however, it is not yet understood how such an anomalous configuration is formed, how the magnetospheric structure
reconfigures, and how field-aligned currents (FACs) and plasma convection evolve in the ionosphere and in the magnetosphere.
The purpose of our study is to clarify such magnetosphere-ionosphere coupling processes during theta aurora formation using
MHD simulation.

Previously, we calculated the simplest case in which IMF By exhibited a stepwise change during a northward IMF period,
using the MHD simulation code developed by one of the authors (T. Tanaka). The results showed a plasma sheet protrusion (a
closed field line region) that connected to the dayside auroral oval across the entire polar cap. It was the first simulation that
reproduced a perfect theta aurora configuration. In this presentation, we show the analysis results of the simulation, in
particular, the reconfiguration of the magnetospheric null-separator structure during the theta aurora formation.
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