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BP paradigm in the substorm simulation
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The substorm mechanism is investigated by analyzing the numerical results obtained from the recent more refined magnet:
hydrodynamic (MHD) simulation. Present simulation results reproduce the observed signatures of substorm onset including th
dipolarization, injection, formation of near earth neutral line (NENL) and earthward flow in the magnetosphere together with
the development of nightside field aligned currents (FACs) and electrojets in the ionosphere. The sudden onset is promote
in the magnetosphere by the abrupt formation of high-pressure region in the inner magnetosphere. The high-pressure regit
gradually established around x=-10 Re during the growth phase suddenly moves to the geosynchronous altitude through the stz
transition-like process to form this high-pressure region. This region is far inside from the braking point of flow from the NENL.
Main driver of the substorm current is the region 2 FAC connected to the partial ring current driven by the high pressure at the
geosynchronous altitude formed at the onset. Associated nightside region 1 FAC is not from the traditional current wedge bu
from the usual cusp dynamo. It is formed so as to short circuit the region 2 FAC from the patrtial ring current. In the ionosphere,
therefore, north south Pedersen current primarily connects the region 1 and region 2 FACs, with north south electric field. For th
present model, the injection is itself the main cause of the substorm current system. In the expansion phase, convection procee
as the relaxation process for the distorted pressure distribution formed at the onset, accompanying the dipolarization and plasr
sheet thickening in the magnetosphere and westward and eastward electrojets in the ionosphere.
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