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The temporal characteristics of PsA internal modulation
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Pulsating aurora (PsA) is a kind of diffuse aurora which almost always appears in the morning side during the recovery phas
of auroral substorm. PsA typically has two characteristic temporal variations. One is so-called main pulsation whose perioc
ranges from a few seconds to a few tens of seconds. The other is a few Hz modulation (internal modulation), which is ofter
seen during the ON time of main pulsation. Previous study has suggested that the temporal variation of PSA is characterized k
wave-particle interaction between whistler-mode chorus waves and high energy electrons in the magnetosphere. Especially,
has been indicated that there is a one-to-one correspondence between the amplitude variation of chorus waves and the lumino:
modulation of PsA. Recent studies revealed the frequency distribution of the main pulsation. However, there has been almost r
statistical study which analyzed the periodicity of the internal modulation; thus we still do not know the average/peak frequency
and the frequency distribution of the internal modulation of PsA.

To reveal the temporal characteristics of the internal modulation, we need to perform a frequency analysis using data fron
high speed optical instruments. For this purpose, we make use of highly sensitive EMCCD cameras which have been operati
in Sodankyla, Finland and Gakona, Alaska. All-sky aurora images are taken with a temporal resolution of 100 Hz. The tempora
resolution of these cameras is sufficient to identify the temporal variation of the internal modulation. In the frequency analysis, we
have employed all-sky images obtained on March 30, 2017 (13:00 - 13:30 UT) in Gakona. We derived the frequency distributior
of the internal modulation using 109 examples of internal modulation each of which has 30 sec duration. We also computec
the average frequency of the internal modulation and it was estimated to be 3.81 Hz. This result is consistent with Samara ar
Michell [2010].

We will identify the dependence of the internal modulation on latitude and longitude (L-value and MLT, respectively). In the
presentation, we discuss what factors control the periodicity of PsA internal modulation by taking into account their dependenct
on L-value and MLT.
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