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Polar cap patches are regions of high density plasma in the polar cap F region ionosphere. The electron density within patch
is 2 to 10 times higher than that in the surrounding region. It has been suggested that patches are produced by long-distan
transportation of high-density plasma from the dayside sunlit area towards the dark central polar cap region by the anti-sunwar
convection during negative Bz conditions. Polar cap patches have been observed in many places in the polar cap. To dat
however, most stations were located at magnetic latitudes around 80 degrees. Thus, continuous observations at a fixed point
the magnetic coordinate system have not yet been done due to the rotation of the Earth. This makes it difficult to follow the
statistical characteristics of patches, especially seasonal and UT dependence of their occurrence.

In order to observe patches near the magnetic pole continuously, we have been operating an all-sky airglow imager (ASI) o
Optical Mesosphere Thermosphere Imagers (OMTIs) in Eureka, Canada (80.0 N, 85.9 W, 89 MLAT). The ASI has three optical
filters, but we only use 630.0 nm airglow images taken every 2 min to observe polar cap patches. The imager at Eureka ca
observe a region near the magnetic north pole from an almost fixed point in the magnetic coordinate system; thus, it is nov
possible to monitor the polar cap ionosphere for 24 hours during a period near the winter solstice.

In this study, we investigate the occurrence distribution of polar cap patches by using data from Eureka and clarify the factor:
controlling the generation of patches. In particular, the results are compared with numerical simulation of Bowline et al. [1996]
which employed TDIM model to predict the occurrence distribution of patches. Since their simulation assumes the transportatior
of dense plasma from the dayside as a generation mechanism of patches, if the statistical results are consistent with the simulati
we will be able to prove the suggested process for the production of patches.

We have used 630.0 nm all-sky images from two winter seasons from 2015 to 2017. The amount of data used is 87 day
in 2015 and 89 days in 2016, respectively. We automatically identified the appearance of patches from the time-series of th
optical intensity at zenith and made a list of patches. Then, we manually checked all the patches in the list and discarde
other phenomena such as polar cap aurora which were miss-identified by the automated detection. By using this list of patche
we analyzed how the occurrence of patches depends on UT, season, and IMF. As a result, the seasonal/UT dependences
patches derived from the current statistics are consistent with those simulated by Bowline et al. [1996] during the southwarc
IMF conditions. This indicates that patches are created by the transportation of dense plasma from the dayside. In contrast, t
seasonal/UT dependences of patches do not agree with the simulation during the northward IMF condition. This suggests th
patches are generated by a different process, probably direct creation of dense plasma due to particle precipitation, during tl
northward IMF conditions. We also investigated the dependence of patch occurrence on the IMF By statistically. When the IMF
By is positive, the number of polar cap patches was twice of that in the negative IMF By cases. This is probably because the
pattern of plasma convection is more appropriate for patches to be transported toward the magnetic pole during the positive IM
By conditions.
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