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Electron density structure in the vicinity of the trough boundary
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The purpose of this study is to examine electron density structure in the vicinity of ionospheric trough boundary, and to
understand the physical mechanisms associated with its density variation.

lonosphereic blobs are localized plasma density enhancements, which were easily observed by meridional scan using tt
Chatanika radar [Rino et al., 1983]. They suggested that the source of the blobs is the particle precipitation (plasma she
precipitation, inverted-V events, and structured polar-cusp precipitation). In addition to the precipitation mechanism, it is known
that the modulation of the convected plasma is also the source of the blobs [e.g., Livingstone et al., 1982; Anderson et al., 199¢
Zhang et al., 2013]. Meanwhile, it is often pointed out such blobs are observed in the poleward of the trough region [e.g., Collis
etal., 1988; Pryse et al., 2006]; however the process of collapsing blobs in the vicinity of the trough is still unclear. Therefore, we
had conducted EISCAT SP experiment (4 hours of SP each day, with time resolution of only 60-80 seconds of meridional scan
between October and December 2013, and obtained totally 9 events, which present the high-temporal variation on the plasn
parameters (electron density, ion/electron temperature and line-of-sight ion velocity) inside and outside the trough.

In this study, we examine the temporal variation on electron density structure nearby the poleward boundary of the trougt
using the EISCAT SP data set. We have obtained the following results so far.

1. We found that EISCAT observed high density of plasma appeared in the high-latitude side of the field-of-view (FOV), which
extended toward the low-latitude side of the FOV during 2013 12/04 17:30-18:00 UT. At the same time, EISCAT also observed
the trough in the low-latitude side of the FOV.

2. We found that a strong shear on the horizontal component of ion velocity was formed within 1&amp;#186; of latitudinal
width at the altitude range from 140 km to 360 km, which has up to "800 m/s.

3. GPS-TEC map indicated that the entire EISCAT FOV was located within the trough region during this period. It is also
found that the high density of plasma observed by EISCAT is a part of the band-like blob which is formed over the trough region
from the poleward boundary to the equatorward boundary.

4. The process of collapsing blob was observed during at 2013 12/04 17:50-18:00 UT.

In this paper, we report these results and discuss the physical mechanism on the temporal variation of the band-like blob.
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