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Edge of polar cap patches: a statistical study with an all-sky airglow imager
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Polar cap patches are islands of enhanced electron density often seen in the polar cap F region ionosphere during the southw
IMF conditions. The characteristics of the shape of patches have been investigated in detail by using airglow observations i
the polar cap region. Our recent analysis indicated, through a study of one single case example, that the shape of patches
asymmetric between the leading and trailing edges. That is, the leading edge of patches tends to be sharper than the trailing ed
Then, we suggested that the gradient-drift instability (GDI) is one of the possible processes directly creating this asymmetry
Through the GDI process, it is expected that the fluctuations in the electron density can develop more efficiently in the trailing
edges than in the leading edge. This difference may produce the observed asymmetry in the gradient of the leading and trailir
edges because the density fluctuation can mix the high/low plasma in the vicinity of the trailing edge and relax the boundary. Tc
confirm this hypothesis, in this study, we perform a statistical analysis of the edges of patches by using a high-resolution airglov
measurement in the polar cap.

From October 2011 to January 2014, 50 patches were observed by an all-sky EMCCD airglow imager in Longyearbyen
Norway. We have extracted the 630.0 nm optical intensity at zenith as a time-series and then statistically investigated the ratio
the gradient of the optical intensity in the leading edges to that in the trailing edges. As a result, it was found that the gradien
in the trailing edges is a few times more gradual than that in the leading edges. This again implies that the shape of patche
is deformed probably through the mixing of high/low density plasmas due to the GDI process. In the presentation, we will
discuss the generation mechanism of plasma irregularities in the edges of patches by comparing the airglow observations with
two-dimensional simulation of the GDI process.
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