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Small-scale Structures and Periodicities of Polar Cap Auroral Arcs
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Polar cap arcs, which often appear in the polar cap region, can be classified according to their shape and temporal variatio
In this paper, we focus on Poleward Moving Sun-Aligned Arc (PMSAA), a class of polar cap arcs, which occurs in the morn-
ing sector more frequently than in the evening sector. PMSAA is detached from the morning side auroral oval and propagate
poleward periodically. Such a periodic motion of PMSAA is known to occur during intervals of Interplanetary Magnetic Field
(IMF) B, positive or "0, B, positive or “0. Past statistical analysis of all-sky imager data It has been revealed that PMSAA moves
poleward repeatedly with intervals of several minutes from statistical analysis of all-sky imager data. However, due to becaus
of the lower sampling rate of all-sky imagers used in the previous studies, short period components of less than 2 minutes cann
be observed; thus, , and the microscopic rapid periodic structure variations of PMSAA is are still uncertain.

In this paper, we examine the periodicity of the poleward motion of PMSAA. Six events of the PMSAA were analyzed using
all-sky image datas obtained from an all-sky imager at Longyearbyen, Norway (78.2 N, 15.6 E, 75.3 MLAT), from October 2011
to March 2012. The keogram iss created from the data of each event.imager data clearly demonstrated It is clearly seen that chi
acteristic periodic motions of optical forms, which are signatures of PMSAA in keogram. During the appearance of such optical
motionsfeatures, the sign of the IME, Bind B, component of IMF matched was consistent with the appearance conditions of
PMSAA. The result of fA frequency analysis using Discrete Wavelet Transform showed that the optical forms moved repeatedly
with periods of "3 min, "5 min and “7.5min. Especially, it is assumed thatthe period of 7.5 min is likely to be the fundamental
period of PMSAA. In order to confirm clarify the origin cause of these periodicities, simultaneous campaign observations of the
EISCAT Svalbard Radar (ESR) and the all-sky imager at in Longyearbyen wereas carried out over for six nights on in Novembe
2012. During the campaign observations, Four four plasma parameters (electron density, electron temperature, ion temperatt
and ion velocity) of Background ofbehind PMSAA were successfully obtained from ESR: electron density, electron temperature,
ion temperature and ion velocity. In the session, we will discuss how variations of these four parameters behind PMSAA con-
tribute to the it will be discussed whether four parameters contribute to determination of periodicity of PMSAA.
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