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Aurorae observed in the nightside auroral zone are primarily classified into two broad categories. The one is discrete
aurorae, which have clear and distinct spatial structures, and the other is diffuse aurorae, characterized by vague and indistinct
patchy shapes. It is known that most of diffuse aurorae show a quasi-periodic luminosity modulation called pulsating aurora
(PsA). The energy of the precipitating electrons causing PSA tends to be higher than those causing typical discrete aurorae,
and we sometimes refer to these precipitating electrons 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 precipitations can be explained in association
with whistler-mode chorus waves that originate near the equatorial plane of the magnetosphere. These waves propagate
along the magnetic field lines and scatter electrons through the wave-particle interaction in the high-latitude regions of the
magnetosphere. Regarding the relationship between PsA electrons and auroral emissions, simultaneous observations using
electron detectors and multi-spectral auroral camera onboard the Reimei satellite suggested that a flux modulation, whose
energy is above a few keV, is the primary cause of the luminosity modulation of PsA [Miyoshi et al., 2015]. However, the
detailed correlation between the luminosity modulation of PsA and the energy spectrum of PsA electrons during relatively
longer time interval (e.g., over several minutes) has not yet been clarified. In addition, the spatial extent of the region showing
a strong correlation between PsA electrons and auroral emissions has not been visualized through actual observations. These
issues fundamentally stem from the absence of spacecraft missions capable of conducting continuous electron measurements
in the regions where PsA occur.

To address this issue, this study analyzes the correlation between the in-situ low-energy electron data obtained from the
EPLAS low-energy electron sensor onboard the LAMP sounding rocket and the PsA emission intensity data obtained from
the EMCCD all-sky camera operated in Alaska during the launch window. The launch window of the LAMP sounding rocket
was from 11:29 to 11:38 UT on March 5, 2022, and the onboard low-energy electron sensor, EPLAS, covered an energy
range of 5 eV to 15 keV. Additionally, 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. This allowed us to conduct a
longer time interval correlation analysis between the time-series data of the precipitating electron energy flux and the optical
intensity from the ground-based camera, covering the downrange area of the rocket trajectory. As a result, we successfully
visualized the correlation coefficients between the two datasets and confirmed that, during most of the time, higher correlation
coefficients were obtained in a limited area near PsA patches. It was also revealed that the correlation between PsA luminosity
modulation and low-energy electron flux is not always high and can be unclear depending on the time interval. Furthermore,
the spatial extent of regions showing high correlation coefficients varied in time. In the presentation, we will show a video
visualizing the spatial distribution of the correlation coefficients, where it changes with the motion of the rocket (shift of the
observation region) and discuss the relationship between the PSA luminosity variation and the temporal changes in the PsA
electron energy spectrum during the launch window. Based on this, we will consider the factors controlling the degree of
correlation between PsA electrons and auroral emissions.
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