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Polar cap patches are defined as regions of plasma density enhancements in the polar cap F region ionosphere. The elect
density inside patches is 2 to 10 times larger than the background level. The production of patches is believed to be caused |
intermittent intake of high-density solar EUV plasma on the dayside by the anti-sunward convection. However, we still do not
know if this process is always working and creating patches or not.

In the past, the optical observations of patches were carried out only in the northern hemisphere. This is because it has be:
difficult to install/operate relatively large and expensive equipment in the severe environment in Antarctica. In this study, we
make use of so-called WATEC imagers which are inexpensive and handy airglow imagers. The WATEC imagers have beel
operative at McMurdo (77.5 S, 166.4 E, -79.9 MLAT) and South Pole (90.0 S, -74.7 MLAT) stations. By applying several
noise reduction processes (e.g., image integration) to the original raw images, we succeeded in visualizing polar cap patches
the southern hemisphere. In this study, we try to reveal statistical properties of Antarctic polar cap patches and discuss the
generation mechanisms by comparing it with the past observations in the northern hemisphere. In addition, we use the electrc
density data from the Swarm satellite. Since the Swarm satellites provide high temporal resolution in-situ electron density data, |
is possible to analyze the detailed internal structures of patches and clarify the irregularities in the electron density in the vicinity
of patches.

The temporal resolution of the 630.0 nm observations of the WATEC imagers is 4 sec. After making noise-free images by
averaging consecutive images for 1 minute (15 images), we applied an algorithm for automatically extracting patches to the
images. As a result, we detected 551 events at McMurdo and 283 events at South Pole. Additionally, we separately identifie
patches directly created from PMAF (poleward moving auroral forms) on the dayside, which are 15 events at McMurdo and
130 events at South Pole. For these Antarctic patches, we investigated the UT dependence of their occurrence frequency in t
statistical fashion. At both the stations, the occurrence frequency was larger when the observation points were located on tf
nightside. The reason why there is a time span in which the patches could not be detected in this study was not because tt
period is dominated by daytime high-density plasma but because patch generation mechanism itself was not operating durir
that time. Due to a large offset in location between the geographic and geomagnetic poles (AACGM model) in the southerr
hemisphere, there is some period while the entire polar cap was within the dark hemisphere and intake of daytime high-densit
plasma never happens. On the other hand, patches originated in aurora were detected near the dayside cusp where is the hot
of PMAF. Since South Pole station is mostly located at the cusp on the dayside, those patches were detected more often at Sot
Pole than McMurdo. Since they have detailed structures in the electron density much more than the plain polar cap patches, v
analyzed such internal structures by using the high-time resolution electron density data from the SWARM satellite. We alsc
carried out a statistical analysis of the SWARM electron density data from December 2013 to June 2017 and obtained similar U
variation in the occurrence of high-density plasma in the polar cap as that of the polar cap patches. This again implies that plai
patches are produced by the intake of high-density plasma from the sunlit region. In the presentation, by comparing the derive
statistical properties of polar cap patch in the southern hemisphere with those in the northern hemisphere, we will discuss th
generation process of patches.
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