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Variation of M-I coupling convection associated with auroral streamer
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To clarify Magnetosphere-lonosphere coupling processes associated with auroral streamers, we developed a computer mett
that can explain interactions between Alfven waves and ionospheric convection. We also examined the variability of M-I coupling
system associated with auroral streamers.

The current understanding about M-I coupling associated with auroral streamers is as follows. A bubble containing low plasmz
density is created by magnetic reconnection at the nightside magnetosphere. Then positive and negative charges show up at
flanks of this bubble. These charges create a dawn-dusk electric field in the same direction with ambient electric field and thi
accelerates the bubble. Groups of accelerated bubbles are called Bursty Bulk Flows(BBF). From both ends of BBF, Alfven wave
are launched and generate a region-1 type current system. It is believed that auroral streamers are emitted when bubbles fr
the dusk side of BBF enter near-Earth region. Auroral streamers move equatorward on account of incident electric field fron
magnetosphere.

Although the cause of auroral streamers is regarded as BBF, there are some controversial points concerning the process
connecting the two. Itis not clear how the polarization mechanism of BBF occurs, and how much BBF can intrude into the near-
earth magnetosphere. Also, it is still uncertain how the ionosphere reacts to these BBF through magnetic field line. Furthermore
while auroral streamers are observed before or during substorm (ex. Nakamura et al, 1993, Nishimura et al, 2010), the connectic
between them is still open to question.

Under these circumstances, in this study, we carried out numerical simulation to examine how the ionospheric convectior
changes when auroral streamers penetrate the auroral region. In this simulation, we made a pair of FAC that corresponds
auroral streamers passing through the high conductivity region and examined the potential variation processes. As a resu
we found that ionospheric potential structures were distorted significantly in the longitudinal direction when auroral streamers
approached the auroral region. This is because Hall- polarization charges show up near the conductivity boundary. As th
conductivity in the auroral region is high compared with the surrounding area, polarization of Hall current flowing along the
equipotential lines of auroral streamers occurs. The new electric charges created by this process create new electric potenti
which result in distorting the original potential structures. We cannot rule out the possibility that feedback effects occur from
these polarization charges into the magnetosphere. In this study, we also calculated the variation of electric field and electri
current associated with auroral streamers.
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