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Overview of the SS-520-3 Sounding Rocket Experiment
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In order to understand the particle acceleration processes that cause the ion outflow by making in-situ observation of the
wave-particle interaction in the polar cusp, SS-520-3 sounding rocket was successfully launched from Ny-Alesund on 4
November 2021.

Although SS-520-3 was planned to be launched in December 2017, the launch was postponed due to mal-function of the
timer equipment that was found during the final stage of the integration test. After fixing the timer equipment problem, we

had no launch opportunity until 2021. During the postponement period, the solar activity decreased to the solar minimum
around the end of 2019 and started to recover afterwards. It was good for the SS-520-3 sounding rocket experiment that the
solar activity in November 2021 recovered to the level similar to that in December 2017. The opportunities that satisfy the
launch condition were rare around the solar minimum since the latitude of cusp became higher comparing the apex latitude
of SS-520-3.

An M-class flare occurred two days before the scheduled two-week launch window that started on 3 November. A halo
CME was observed in conjunction with this flare and reached Earth around 2000 UT on November 3, which triggered the
magnetic storm on November 4.

SS-520-3 was launched at 10:09:25UT with the launcher setting Azimuthal angle of 202.4deg. and Elevation angle of
80.7deg. The condition of the ionosphere before and after the launch was monitored by 32 m and 42m antennas of the
EISCAT Svalbard Radar and the launch timing was decided mainly by confirming that the electron temperature increased at
the altitude of 350km where the apex of the rocket was traced down along the magnetic field line. The trajectory of the rocket
was mostly as planned with the apex altitude of 742.011km (at +487.0s 10:17:32UT) and the impact range of 1353.861km
(at +993.5s 10:25:59UT).

SS-520-3 was equipped with 9 onboard instruments including DFG: Digital Flux Gate magnetometer, LFAS: Low
Frequency Analyzer System, TSA: Thermal ion Spectrum Analyzer, LEP: Low Energy Particle experiment, IMS: Ion Mass
Spectrometer, FLP: Fast Langmuir Probe, NLP: Needle Langmuir Probe, NEI/PWM: Plasma and Wave Monitor, and SAS:
Sun Aspect Sensor. Judging from the obtained data, SS-520-3 succeeded in flying in the mantle, cusp, and LLBL during the
time period around the Apex above 700km altitude and afterwards. All the onboard instruments succeeded in obtaining data
during the SS-520-3 flight in the cusp.

SS-520-3 sounding rocket experiment is a part of the comprehensive observation campaign including ground-based radar
and optical observations. SS-520-3 sounding rocket experiment is also one of the projects participating in “A Grand
Challenge Initiative (GCI) Cusp program” that is a large-scale international collaboration for targeting advancement in the
common understanding of cusp region space physics.
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