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Study on the ionospheric sunrise/sunset effect by the SENSU Syowa SuperDARN radar
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In the magnetosphere-ionosphere (M-1) coupling system, the nonuniform ionospheric conductivity plays an important role
in the ionospheric and magnetospheric convection patterns. So far, this effect has been confirmed by the ground-based me
netometer network observation and the satellite observation. For example, it is believed that the dawn-dusk asymmetry of th
ionospheric convection in the polar cap is mainly caused by the day-night ionospheric conductivity gradient.

The dawn and dusk terminators have a large ionospheric conductivity gradient, therefore, they are suitable to investigate a
active role of the ionosphere in the M-I coupling system. For instance, ULF pulsations show a drastic change in their polarizatior
and phase across the dawn terminator, that can be explained by the charge accumulation and the resultant secondary electric fi
around the dawn terminator.

SuperDARN radar is most suitable to detect the effect of the non-uniform ionospheric conductivity on the convection, because
it is capable of measuring the two-dimensional structure of the plasma velocity in the ionospheric F region. In particular, it
is theoretically expected that the plasma drift along the terminator reverses across the terminator. However, there has been
report about such drift reversal across the terminator detected by the SuperDARN radar. In this study, we analyze data fror
the SENSU Syowa SuperDARN radars to study the sunrise and/or sunset effect. We determine the dawn and dusk terminatc
from the conductivity gradient in the ionospheric E region calculated from IRI (International Reference lonosphere) model and
investigate statistically the spatial structure of the plasma velocity around these regions.
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