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The theta aurora sometimes appears in the polar cap region when IMF (Interplanetary Magnetic Field) By polarity reversa
under the northward IMF condition. This aurora is thought to be caused by the plasma sheet which penetrates in the lobe regic
by IMF By polarity reversal.

The magnetic field structure change associated with the theta aurora has not been studied sufficiently yet. The present pay
tries to elucidate the structure change by using the global MHD simulation. It is known that the 2-null 2-separator structure is
created in the northward IMF condition. This structure is basically established in the superposition of a dipole field of the Earth
and a uniform magnetic field of the IMF (Watanabe and Sofko, 2008). We call it null-separator structure.

There are many previous studies about the theta auroras. However, temporal evolutions of plasma processes in the magnetosj
ionosphere system during the whole life span of the theta aurora activity, that is to say, during the IMF By polarity reversal, have
not been studied in detail yet. In order to reveal the plasma processes in the magnetosphere-ionosphere system, we perfo
MHD simulation by changing IMF By polarity from negative (-4.3nT) to positive (+4.3nT) under the northward IMF condition
(Bz=4.3nT). It is also our target to elucidate the magnetic field structure evolution during the IMF By polarity reversal. Sim-
ulation results seem to show there are three stages of the theta aurora evolution from the view of plasma disturbances in t
magnetosphere. The first stage can be defined as the phase when the plasma convection in the dayside lower altitude magn
sphere changes its direction. The second one is the phase when the bar of the theta aurora (a tongue of enhanced pressure to
the lobe region) appears and becomes gradually smaller. The last stage is the phase where a new plasma tongue is extended f
the plasmasheet to the lobe and finally decays. From the viewpoint of the magnetic field structure, it is revealed that the revers:
of By polarity causes rapid shift of the null points to the points opposite to the original null point position with respect to the noon
meridian. At the same time, the null points corresponding to the old By condition are separated from original null points and
shift to the downstream direction of the solar wind. Then, 4-null 4-separator structure is created on the magnetosphere (Tanal
et al. 2010). In this presentation, we will talk mainly about deformation of the magnetic field structure associated with the By
reversal and associated transformation of plasma sheet.
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