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Equatorial counter electrojet associated with the auroral breakup

K. K. Hashimoto, T. Kikuchi, A. Kadokura, N. Sato, T. Nagatsuma
'"KUHW, STEL, >NIPR, *NICT

Reverse currents have often been observed at subauroral to equatorial latitudes during substorm expansion phase. The
reverse current has been explained by means of an overshielding electric field due to the Region-2 field-aligned current (R2
FAC) that overwhelmed the convection electric field. We have shown that the overshielding occurred concurrently with
increase in the convection electric field and occurred almost simultaneously the positive bay in the midnight. In order to clarify
the temporal and spatial evolution of the R2 FAC during substorm expansion, we compared an optical aurora observed in
Iceland with magnetometers and SuperDARN data for a substorm event on September 26, 2003. We show that overshielding
occurs at subauroral to equatorial latitudes on the dayside 70 seconds after the auroral breakup at the nightside auroral latitude.
Considering that the R2 FAC is connected with the partial ring current, we suggest that a current circuit is created between the
inner magnetosphere and the subauroral - equatorial ionosphere a few minutes after initial brightening of the aurora on the
nightside.
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