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Periodicity of dayside pulsating aurora: A statistical analysis in Longyearbyen
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Pulsating aurora (PsA) is a type of diffuse aurora which shows quasi-periodic modulation of luminosity. It has been
known that PsA is usually observed during the late recovery phase of substorms in a magnetic local time (MLT) sector
extending from the post-midnight to dawn. Previous studies indicated that PsA originates from quasi-periodic
precipitation of electrons, which are scattered by whistler mode chorus waves near the equatorial plane of the
magnetosphere.

Most of the previous studies of PsA are focused on observations on the nightside and dawnside. However, recent studies,
for example Han et al. (2015), indicated that PsA is observed even on the dayside (from the morning to the noon sector)
at high-latitudes slightly below the cusp region. In addition, Motoba et al. (2017) showed that intensity modulation of
whistler mode chorus waves which is considered to drive the dayside PsA (DPA) was associated with magnetic
pulsations in the Pc3 range (22-100mHz). This result suggests that the pulsating period of DPA should be within the
Pc3 range. However, it has not yet been clarified what factors determine the periodicity of DPA. To reveal such
properties of DPA, we have used optical data obtained from the all-sky WATEC imagers (AWTIs, Ogawa et al., 2019)
in Longyearbyen, Norway (78.1N,16.04E), whose temporal resolution is 1 Hz for the green-line (557.7 nm)
observations.

To clarify the distribution of pulsating period of DPA, we performed automatic extraction of the pulsation period from
AWI images by applying the Stockwell transform to Several events of DPA seen in Longyearbyen. In addition, we
investigated the dependence of the periodicity of DPAs on the background parameters such as solar wind parameters
(e.g., solar wind dynamic pressure) and geomagnetic activity (Kp, AE and Dst indices). From this statistical analysis,
we found that several parameters such as MLT are associated with the pulsation period. This association suggests that
these parameters may contribute to the period of DPA thorough that of Pc3 geomagnetic pulsation.
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