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Sunrise/sunset effects on the ionospheric convection
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In the magnetosphere-ionosphere (M-1) coupling system, nonuniform ionospheric conductivity plays an important role in
the formation of the ionospheric and magnetospheric convections. For example, it has been accepted that the dawn-dusk
asymmetry of the ionospheric convection in the polar region is mainly attributed to the day-night conductivity gradient (e.g.
Atkinson and Hutchison, 1978). In this study, we focus on the sunrise and sunset terminators (i.e., day-night terminator in the
polar region) where the gradient of the ionospheric conductivity is very large and investigate the effect of the terminators on
the ionospheric convection.

It has already been reported from the geomagnetic observations that ULF pulsations show a drastic change in their
polarization and phase across the sunrise terminator (e.g. Tanaka et al., 2007). The so-called sunrise effect was interpreted that
the ionospheric Hall current associated with the ULF pulsations flows across the sunrise terminator and the secondary electric
field is generated by the charge accumulation around the terminator. As for the plasma convection in the polar ionosphere
obtained by the SuperDARN radar, however, there has been no report of such a drastic change in the ionospherhic convection
around the day-night terminator expected from the sunrise or sunset effects. Thus, we investigate two-dimensional distribution
of the ionospheric plasma velocity around the day-night terminator by using data from the SENSU Syowa SuperDARN radars.
It is theoretically expected that the plasma velocity along the day-night terminator reverses across the terminator. Furthermore,
we discuss a three-dimensional current system that can explain the obtained results.
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