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Global MHD simulation of the magnetospheric response to large and sudden
enhancement of the solar wind dynamic pressure
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A pressure impulse and a shock in the solar wind generate a geomagnetic sudden commencement (SC). The magnetic variat
of SC at auroral latitudes shows a bipolar change which consists of preliminary impulse (PI) and main impulse (MI). Fujita et
al. [2003a, 2003b] reproduced the PI/MI magnetic variation using a magnetosphere-ionosphere coupling simulation and clarifie
the mechanisms of this magnetic variation. On the other hand, Araki et al. [1997] reported that an anomalous large and shat
amplitude SC which was more than 200 nT occurred when a large solar wind dynamic pressure which placed the magnetopau:
inside geostationary orbit impinged on the magnetosphere.

In this study, we investigate a large amplitude SC at auroral latitudes when a large solar wind dynamic pressure impinges o
the magnetosphere using next generation magnetosphere-ionosphere coupling simulation which has advanced robustness.
simulated two large solar wind dynamic pressure cases which have 16 times as large as a standard solar wind dynamic press|
which parameter is N=5 [/cc], V=372 [km/s], By=2.5 [nT], Bz=4.3 [nT], F42° [K]. One is a case which velocity rises. The
other is a case which density rises.

As a result of comparison with the two simulations, we found that magnetic variation of PI/MI is larger and sharper in the case
of velocity rise than the case of density rise. This result suggests that high velocity solar wind needs to impinge on magnetosphel
in order to create large and sharp SC. We found that there is magnetic variation like Psc after magnetic variation of PI/MI appear
in the case of velocity rise. We consider that the reason why the oscillation appears is the following scenario. When high
velocity solar wind impinges on magnetosphere, vortexes are created at magnetopause following magnetopause oscillatio
These vortexes which have high pressure play a role as a current generator. This current flows into ionosphere as field aligne
currents and magnetic oscillation occurs. In this lecture, we discuss the reason why the large and sharp amplitude SC is creat
and the magnetic oscillation after PI/MI appears.
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