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Global Imaging of Polar Cap Auroral Arcs with Radio and Optical Instruments
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Polar cap arcs often appear in the polar cap region during the northward IMF conditions. Because of their direction of
elongation (sunward), they are sometimes called sun-aligned arcs. Once they are detached from the main oval and enter into t
central polar cap region, they move either duskward or dawnward depending on the sign of the IMF By. This suggests that th
motion of polar cap arcs is closely associated with the background ionospheric convection. In the past studies, the ionospher
convection behind polar cap arcs has been investigated extensively by combining ground-based radio and optical instrument
However, all the studies using such instruments had some limitations in their spatial resolution, sensitivity and coverage; thus, th
ionospheric convection behind polar cap arcs, especially its role in controlling the arc motion, has not yet been well understood

In this paper, we have carried out simultaneous radio and optical observations of polar cap auroral arcs by combining due
all-sky airglow imagers, one at Longyearbyen, Norway (78.1 N, 15.5 E, 75.3 MLAT) and the other at Resolute Bay, Canada
(74.7 N, 265.0 E, 82.9 MLAT), and an incoherent scatter radar at Resolute Bay (RISR-N). During a 20 min period from 0115
to 0135 UT on November 13, 2012, we observed two polar cap arcs; one was on the duskside over Resolute Bay and the oth
on the dawnside over Longyearbyen. Both arcs were moving poleward within the field-of-view of the imagers. The ion velocity
obtained by RISR-N near the duskside arc was found to show a clear difference across the arc; anti-sunward flow of "500 m/s ¢
the equatorward side of the arc and northward flow of “100 m/s on the poleward side. This pattern can be seen also in the glob
convection maps derived from SuperDARN. In the presentation, it will be discussed how the background convection drove the
polar cap arcs by showing their motion in the dusk and dawn polar cap, respectively.
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