Polar cap arcs - FAC and ion outflow – Cluster results
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During prolonged periods of northward IMF, successive current sheets with opposite polarity are detected by the Cluster spacecraft above the polar caps. At Cluster altitude (5-7 RE), the upward part of this current system consists of ion beams accelerated by quasi-static electric fields and with typical inverted-V structure. We review Cluster observations and focus on new results revealed by the statistical analysis of about 200 such polar cap ion beams. Their electrodynamical and statistical properties suggest that these events can be considered as the high-altitude image/signature of polar cap arcs. 

One interesting feature of these ion beams is that ~40% of them are detected together with hot isotropic ions located inside the magnetospheric lobes. Polar cap ion beams may thus provide insight on processes taking place in the more distant magnetosphere during prolonged periods of northward IMF.

We discuss these beams in the frame of magnetospheric lobes configuration during weak geomagnetic activity periods. We also present a quasi-static magnetosphere-ionosphere coupling model, developed for discrete auroral arcs in the main oval and adapted to describe the electrodynamics of the polar cap arcs and associated ion beams and field-aligned current sheets.
