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Characteristic properties of substorm auroras: A development of ionospheric loop
currents at the onset latitudes
# Osuke Saka,[1]; Kanji Hayashi[2]
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The auroral signatures were examined for the event occurred at Yukon, Canada on 17 January 1994 from a pre-onset to tl
expansion using all-sky imager, ground magnetometer network, and plasma measurements at the conjugate magnetosphere.
results are summarized as follows:

1. The bead-like rippling and poleward expansion of aurora occurred following the fresh plasma transport from the plasma
sheet to the geosynchronous orbit.

2. The plasma transport from the tail was associated with the earthward motion of the separatrix of drift trajectories (Alfven
boundary). The earthward motion of the Alfven boundary was caused by the increasing convection electric fields.

3. The plasmas transported beyond the geosynchronous orbit in the equatorial plane eventually generate the loop currents
the ionosphere. The increasing size of the loop currents accompanied the poleward expansion of the aurora.

4. The loop current with the size of about 1000 km propagated eastward following the eastward propagation of Pi2 at low to
mid latitudes.
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An ionospheric loop current triggered by an eastward
propagating compressional input in the magnetosphere



