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Observation of a unipolar FAC system associated with IMF By triggered theta auroras:
A systematic survey for 1998-2004
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We investigate the existence of a specific field-aligned current (FAC) system predicted by numerical magnetohydrodynami
simulations in a past study. The FAC system is expected to occur when a drifting theta aurora is formed in response to a stepwis
transition of interplanetary magnetic field (IMF) By during strongly northward IMF periods. The FAC system appears on the
rear side of the drifting crossbar of the theta aurora, with its polarity controlled by IMF By. When the crossbar is drifting
dawnward (duskward), the FACs flow into (away from) the ionosphere. The purpose of this paper is observational verification of
the above-mentioned IMF By-controlled FAC system. In reality, however, the stepwise IMF By change as simulated is of vary
rare occurrence. We systematically surveyed IMF data during the period of 1998-2004 and found four events of almost ideal B\
transitions. For the four events, five crossbar overpasses by Defense Meteorological Satellite Program (DMSP) satellites wel
available. For all five overpasses, the aforementioned FAC system was confirmed using precipitating particle, magnetic field
and ion drift data obtained by the spacecraft. Thus we conclude the real existence of the model-predicted FAC system associat
with IMF By triggered theta auroras.
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