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The Cusp Region Experiment 2 (CREX-2) 3 UThe Joint Japan-U.S. Cusp Heating
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Abstract

Local enhancement of neutral atmospheric density was found at 400 km altitude of the
thermosphere in the cusp region. The cause of the enhancement is still an open question; however,
there is a leading hypothesis that Joule heating due to small fluctuations in the electric field can
cause the enhancement in density. In order to verify the hypothesis, it is necessary to observe the
small fluctuations in the electric field and neutral wind. The best way to observe them is to release
barium and strontium gases, which scatter sunlight resonantly, from sounding rockets and observe
these gases from the ground. Two rocket experiments to observe the electric field and neutral wind,
the Cusp Region Experiment 2 (CREX-2) and the Joint Japan-U.S. Cusp Heating Investigation
(CHI), were planned for November 2019. CHI, which satisfied the condition for conducting the
experiment, was successfully conducted. The purpose of this study is to develop optical filters for
use in these experiments, calibrate them, and develop the system to observe the gases using Global
Navigation Satellite System (GNSS) time. We calibrated the optical filters using an integrating
sphere at the National Institute of Polar Research, and consequently measured the radiance from the
photographed images. Further, we have established an accurate imaging system using GNSS time

and have demonstrated that the system can withstand operations in extremely cold regions.

F—U—FK
FHi{Ek (space firework) — #lHll 2 /7 >~ b (sounding rocket) 77 A (cusp)
EAPE] P KU (neutral density in the thermosphere)
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