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Aurorae observed in the nightside auroral zone are primarily classified into two broad categories: discrete aurorae, which
have clear and distinct spatial structures, and diffuse aurorae characterized by vague and indistinct patchy shapes. It is known
that most of diffuse aurorae exhibit quasi-periodic luminosity modulations on timescales of a few to a few tens of seconds,
and these are referred to as pulsating aurora (PsA). The energy of the precipitating electrons causing PsA tends to be higher
than that of those causing typical discrete aurorae, and we refer to these precipitating electrons here as  “PsA electrons”.
The tail of the energy spectra of PsA electrons often extends to a few tens/hundreds of keV. Such sub-relativistic electron
precipitation can be explained by whistler-mode chorus waves, which are generated near the magnetospheric equatorial plane
and propagate along magnetic field lines, scattering electrons through wave-particle interactions at high latitudes. Regarding
the relationship between PsA electrons and auroral emissions, simultaneous observations by the Reimei satellite, using an
electron detector and a multi-spectral auroral camera, suggest that a flux modulation, whose electrons energy is above a few
keV, is the primary cause of the luminosity modulation of PsA (Miyoshi et al., 2015). However, the duration of those earlier
observations was as short as a minute and focused on a small area. As a result, the detailed correlation between the luminosity
modulation of PsA and the energy spectrum of PsA electrons during relatively longer intervals (e.g., over several minutes)
has not yet been clarified. This issue fundamentally stems from the absence of a long-duration spacecraft mission capable of
conducting continuous electron measurements in the regions where PsA occurs.

To address these issues, we conducted a correlation analysis between PsA electrons and auroral brightness over a period
of several minutes and an area spanning more than 500 km. We used in-situ low-energy electron data obtained from the
EPLAS (Electron PLASma Detector) onboard the LAMP (Loss through Auroral Microburst Pulsation) sounding rocket and
PsA emission intensity data obtained from an EMCCD (Electron Multiplying Charge Coupled Devices) all-sky camera in
Alaska during the launch window. The launch window of the LAMP sounding rocket window was from 11:29 to 11:38 UT
on March 5, 2022, and the EPLAS instrument covered an energy range from 5 eV to 15 keV. Meanwhile, the EMCCD all-sky
camera in Venetie, Alaska, observed the region containing the magnetic footprint of the rocket during the launch window
with a temporal resolution of 100 Hz.

In this study, we focused specifically on the continuous transition of the characteristics of PsA electron precipitation and
the corresponding optical morphology of the aurorae as the rocket flew in the latitudinal direction. In the initial phase of the
flight, a clear quasi-periodic modulation was observed in the energy flux around 10 keV, and high-contrast PsA was observed
by the ground-based all-sky imager. However, as the rocket moved to higher latitudes, this modulation gradually became
indistinct, and the optical contrast of the PsA also decreased. Subsequently, the 10 keV modulation disappeared, while steady
electron precipitation around 1 keV became prominent. During this period, the faint background emission became stronger
than the pulsating component of the PsA. In the final phase of the flight, the steady precipitation of PsA electrons around 1
keV and the modulation of the energy flux around 10 keV occurred simultaneously, exhibiting a complex morphology where
the PsSA was superimposed on a bright background emission. The presence of such remarkable differences in the character-
istics of precipitating electrons and corresponding optical emissions depending on latitude suggests the possibility that the



properties of chorus waves may systematically change with latitude (e.g. Lower Band Chorus and Upper Band Chorus occur
simultaneously). In the presentation, we plan to discuss the factors that determine the correlation between PsA electrons and
auroral emissions, including a comparison with past observations from the Reimei satellite.
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