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Analysis of magnetic variations associated with substorm current wedge formation
observed by THEMIS
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In the previous studies about sun-earth connection, the solar wind condition and the interplanetary magnetic field (IMF) were
found to strongly control the magnetospheric signature. The magnetospheric substorm, in particular, is known to be triggere
by the variation in the north-south component of IMF. As a substorm occurs, the cross tail current in the plasma sheet get
connection with the ionospheric current through the field aligned currents (FAC). This current system is called substorm curren
wedge. The substorm current wedge is accompanied by the electrojet flowing in the ionosphere and the magnetic field variatior
in the magnetosphere. The current wedge is often observed at pre-midnight in the beginning phase of the substorm, and thereaf
extends in azimuthal directions. Nagai (1982) made a statistical study of the location and the temporal evolution of the substorr
current wedge by using the data of two geosynchronous orbit satellites at different local times and by examining the D componer
of the magnetic field variations. We have investigated the magnetic field variations by analyzing the data from the THEMIS
satellites. THEMIS consists of five satellites and was launched in 2007 in the orbit crossing the plasma sheet to identify the
triggering mechanism of the substorm. The apogees of THEMIS satellites,ars=X0, 12 (two satellites), 20, 30 R The
satellites are distributed at different GSM X locations. The Y component of the magnetic field variation at the earthward of the
current wedge should have the opposite polarity to that at the tailward of the current wedge. Therefore, the location of the currer
wedge and its evolution can be identified from the magnetic field variations at multiple satellites. We have analyzed the event
in which dipolarizations are identified by two or more THEMIS satellites and investigated the local distribution and the temporal
evolution of the current wedge. Furthermore the temporally and spatially shorter scales of the FAC was examined by the dat
from a pair of satellites separating with about 2 B each other at X,,=12 Rg. Our result is expected to provide a good
suggestion about the generation mechanism and evolution of the current wedge.
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