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Electron precipitation and decelerated ion flux at the polar cusp observed by LEP
on the SS-520-3 sounding rocket
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The escape of the upper atmosphere is a universal phenomenon not only for the Earth but also for other terrestrial planets.
Elucidating the physical mechanisms is important for understanding and predicting the atmospheric evolution that leads to the
diversity of planetary atmospheres, and its scientific significance is not limited to the planets of the solar system. Scientific
observations to verify theoretical studies are essential to elucidate the escape mechanism of the upper atmosphere, and the
Earth’s upper atmosphere is the most easily observable target among solar-system planets.

The SS520-3 sounding rocket experiment was conducted on November 4, 2021 at Ny-Alesund to observe in situ the ac-
celeration and heating of outflowing ions at the top of the ionosphere above the Earth’s cusp. One of the instruments was a
low-energy particle experiment (LEP), which we developed.

The LEP is a pair of analyzers that analyze the energies of ions and electrons below 10 keV. The two analyzers are com-
pletely identical in shape, and both pass incident electrons and ions pass through ultra-thin carbon films and measure the
secondary electrons emitted from them. Therefore, both detectors (MCPs) are of the same form for electron measurement,
which is a characteristic of LEP. The SS520-3 sounding rocket experiment was also an opportunity to prove this new tech-
nology.

The SS-520-3 sounding rocket experiment was conducted as scheduled and the LEP acquired about 10 minutes of observa-
tion data. We report here the observations of accelerated electron precipitation and decelerated ion flux, which are considered
to be the characteristics of the polar cusp.
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