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Statistical analysis of luminosity of polar cap patches
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Polar cap patches are known as regions of enhanced electron density in the polar cap F region ionosphere. Since the electron
density within patches is elevated by a factor of 2-10 above the surrounding region, appearance of patches can impose
significant effect on the accuracy of the Global Navigation Satellite System (GNSS) such as GPS. In order to evaluate the
impact of patches on the GNSS system, it is highly desirable to understand how the electron density distribution in the central
polar cap region is modified by appearance of patches. For this purpose, we have detected 1207 patches in the last 7 years
airglow observations at Resolute Bay, Canada (74.73N, 265.07E, AACGM latitude 82.9°) and performed a statistical analysis
of dependence of the luminosity of patches on the Solar Zenith Angle (SZA). As a result, it is found that the luminosity of the
patches depends on their distance from the source as described by SZA. In addition, the patches are brighter during the period
of southward IMF conditions.
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