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Observation of low-energy electrons and ions by LEP on the SS520-3 sounding

rocket
#Shoichiro Yokota'), Yoshifumi Saito?), Kazushi Asamura®), Ayako Matsuoka®), Reiko Nomura®
(10saka Univ.,(?ISAS,®*ISAS/JAXA,*Kyoto University, >JAXA

The phenomenon of accelerated upper-atmospheric outflow is universal 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 acceleration and outflow mechanisms of the
upper atmosphere, and the Earth’s upper atmosphere is the most easily observable target.

The SS520-3 rocket was launched from Ny-Alesund on November 4, 2021 to observe the acceleration and heating of out-
flowing ions at the top of the ionosphere in the polar cusp region. The low-energy particle instrument (LEP) was installed
along with magnetic and electric field sensors as observation equipment.

LEP contains a pair of sensors that analyze the energy of electrons and ions below 10 keV. The two sensors are completely
identical, and both measure secondary electrons emitted from ultra-thin carbon foil when incident electrons and ions pass
though it. Therefore, the uniqueness of LEP is that two sensors use detectors (MCPs) for electrons. This means that a single
tophat-type electrostatic analyzer can be used for both ions and electrons if the polarity of the high-voltage power supply con-
nected to the spherical electrode can be changed. An example of use is when resources are limited in deep space exploration
where plasma observation is not the main purpose. For LEP, the SS520-3 rocket experiment was an opportunity not only to
conduct scientific research through observation, but also to prove this new technology.

The SS-520-3 sounding rocket has observed the precipitation of accelerated electron and decelerated ion, which are con-
sidered to be the characteristics of polar cusp. We will report the LEP observation results.
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