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Motion of a transpolar sun-aligned arc: Simultaneous observations with two ASIs and HF radars
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Polar cap arcs have frequently been observed in the high-latitude ionosphere during northward interplanetary
magnetic field (IMF) conditions. Polar cap arcs extending along the Sun-Earth line are sometimes called Sun-aligned arcs
(SAA). It was statistically indicated that SAA move either duskward or dawnward depending on the sign of the IMF By. Milan
et al. (2005) reasonably explained the motion of SAA as viewed from the IMAGE satellite, especially its dependence on the
IMF By, by using a model based on magnetic flux transport by the ionospheric convection during northward IMF conditions.
However, the spatial resolution and sensitivity of the space-based FUV images were insufficient for evaluating the model in
detail. To further test the model, it is necessary to combine highly sensitive ground-based all-sky optical observations from
more than two stations.

In this study, we evaluate and/or improve the model of Milan et al. (2005) by investigating large-scale imaging of
SAA with two ASIs, one at Resolute Bay (RSB) in Canada (74.7 N, 265.0 E, 82.9MLAT) and the other at Longyearbyen
(LYR) in Norway (78.1 N, 15.5 E, 75.3 MLAT). On January 12, 2013, a transpolar SAA was observed to move duskward
during 30 min interval from 0800 to 0830 UT. The SAA was extending across the fields-of-view of the two ASIs and its
sunward end was clearly connected to the auroral oval near noon. Since the model of Milan et al. (2005) assumes that there is a
gap between the dayside oval and the sunward end of SAA, it is not able to explain the current observations. To further analyze
this event, IMF data from the ACE satellite and ionospheric convection data from HF radars of SuperDARN were employed.
Based on this simultaneous measurement, we propose a model which employs magnetic reconnection in the southern
hemisphere to create open flux in the polar cap and push the SAA duskward. This new model is able to account for the motion
of SAA connected to the auroral oval on the dayside.
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