R006-08 218 A BFRY: 10 B 18H 9:15-9:30

XIFRDINEE & BT A b — LDFE

# H &L
[1] /LK - EFH RS AEE L Y 2 —

Development of convection to the substorm
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In this paper, we try to elucidate the generation mechanism of the field-aligned current (FAC) and coexisting convection.Fromn
the comparison between the theoretical prediction and the state of numerical solution from the high-resolution global simulation
we obtain the following conclusions about the distribution of dynamo, the magnetic field structure along the flow path that
diverges Poynting flux, and energy conversion promoting the generation of electromagnetic energy.

The dynamo for the region-1 FAC, which is in the high-latitude-side cusp-mantle region, has a structure in which magnetic
field is compressed along the convection path by the slow mode motion. The dynamo for the region-2 FAC is in the ring current
region at the inner edge of the plasma sheet, and has a structure in which magnetic field is curved outward along the convectic
path.

Under these structures, electromagnetic energy is generated from the work done by pressure gradient force, in both dynam
for the region-1 and region-2 FACs. In these generation processes of the FACs, the excitation of convection and the formatio
of pressure regimes occur as interdependent processes.This structure leads to a modification in the way of understanding t
Dungey convection.

Generation of the FAC through the formation of pressure regimes is essential even for the case of substorm onset. Detaile
event sequence leading to the substorm onset is reproduced from a high-resolution global MHD simulation. The ionospheri
onset does not coincide with neither launch in the midtail nor arrival to the inner magnetosphere of the dipolarization front. The
near-earth dynamo due to the squeezing causes the onset before the arrival of the BBF flow from the NENL.

The arrival of flow to the equatorial plane of the inner magnetosphere occurs two minutes after the onset, when the WTS start
to develop toward the west. The expansion phase is further developed by this flow. Looking at the present result that the ons
sequence induced by the near-earth dynamo reproduces the details of observation quite well, we cannot avoid to conclude tf
the current wedge (CW) is a misleading concept.
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