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It has been well known that localized anomalies in the neutral mass density sometimes appear in the upper thermosphe
at polar latitudes. The temporal variation of such anomalous structures has been observed by the accelerometer onboard 1
CHAMP satellite and its characteristics have been clarified to some extent. In the past studies, the density anomaly was examin
through case studies and statistical analyses in the cusp and nightside auroral oval, which are regions directly affected by the so
wind and auroral substorm, respectively. These previous studies argued that both the particle heating due to precipitating electro
and the Joule heating due to the ionospheric Pedersen current are responsible for the generation of the neutral density anoma
in the cusp and auroral regions. Thus far, however, there have been no studies of the neutral density anomalies in the polar ¢
region. In this paper, we have investigated the density anomalies in the central polar cap, which is a region where the particl
precipitation and associated field-aligned current (FAC) are quite rare. Therefore, we speculate that the density anomaly in th
polar cap is caused by a mechanism different from those proposed by the previous studies in the cusp and auroral regions. \
investigated two cases of neutral density anomaly in the polar cap by combining observations from CHAMP, TIMED/GUVI and
an all-sky airglow imager of OMTIs at Resolute Bay, Canada. The first event occurred on January 30, 2005, during which the
density anomaly appeared in the central polar cap region. In the region of density anomaly, a clear optical signature of thets
aurora was simultaneously observed by TIMED/GUVI and OMTI at Resolute Bay. This observation indicates that theta aurora ol
sun-aligned arcs, which are often observed during northward IMF conditions, are one of the sources of neutral density anomalie
in the polar cap. The second event occurred on February 8, 2005, during which polar cap patches were observed by OMTIS |
the central polar cap. When the CHAMP satellite passed through the stream of patch-associated high-density plasma, a cle
signature of the neutral density anomaly was detected. This suggests that polar cap patches could also be one of the source:
density anomalies in the central polar cap. In the presentation, we will discuss how the neutral density anomaly is produced ii
the polar cap region by considering the results from the analysis of two case examples.
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