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Reproduction of detailed signatures of the onset from the high-resolution global
simulation
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[1] SERC, Kyushu Univ.

We have developed a global simulation code with very high resolution. The substorm solution that is calculated from this
simulation code can reproduce the detailed features of the substorm onset in the ionosphere. It can reproduce the onset that st:
from the equatorward side of the oval, and the westward traveling surge (WTS) that starts two minutes after the onset, in th
same way as observations. Then, we investigated magnetospheris structure corresponding to each variation in the ionosphe
The onset is caused by the near-earth dynamo. The near-earth dynamo is driven by the pressure increase due to the squeez
combined with equatorward field-perpendicular flow due to the effect of the near earth neutral line (NENL). Pressure increase i
caused by the effect of field-parallel flow. The onset starts before the arrival of flow from the NENL to the equatorial plane of
the inner magnetosphere. Flow reach two minutes after the onset, when it is around the start timing of the WTS. The expansio
phase is further developed by the arrival of flow. Looking at the result that the solution of the near-earth dynamo very realistically
reproduces the details of the onset signature in the ionosphere, we cannot avoid to conclude that the current wedge (CW) is
misleading concept.
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