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Origin of the nightside BY-controlled convection system during northward interplanetary
magnetic field periods
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It has been recognized that during northward interplanetary magnetic field (IMF) periods, there exists a convection and field
aligned current (FAC) system on the nightside that is controlled by the IMF BY component, just like the well-known BY-
controlled convection and FAC system in the dayside cusp. Taguchi (1992) first discovered the nightside BY-controlled FAC
system using MAGSAT magnetic field data. Recently, this current system has been rediscovered by Grocott and his coworkel
(2005) in terms of ionospheric convection using SuperDARN plasma drift data. In this paper, we propose a generation mech
anisms of this nightside BY-controlled convection and FAC system. For northward IMF with an appreciable BY component,
the IMF-to-closed reconnection on the dayside produces overdraped lobe field lines that cannot be transported directly to th
magnetotail. In turn, these overdraped lines reconnect with closed field lines in the flanks of the magnetosphere to return to the
'normal’ state and proceed to the lobe-to-lobe reconnection in the magnetotail. As a consequence of these sequential reconne
tion processes, a merging cell is formed on the nightside in the ionosphere. This is the origin of the BY-controlled convection
and FAC system reported previously. The merging cell convection patterns in the two hemispheres are antisymmetric, althoug
the two convection systems are independent.
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