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Strategic and technical pioneering for foundation of the demonstrative research
on the space-Earth coupling mechanisms and the next-generation magnetosphere and
ionosphere exploration mission
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A new space exploration mission, FACTORS, was being promoted for
simultaneous in-situ observations for the space-Earth coupling physical mechanisms by using
multi-satellite formation flight in the polar orbit at altitudes ranging 350-3500 km. For a sounding

rocket experiment for the Earth’ s polar ionosphere-magnetosphere research, the development of the
suprathermal ion instrument was completed. We carried out the calibration of the instrument unit
with our beamline, and the new observational data have been obtained based on the rocket flight
operation in 2021. The beamline facility, crucial for new instrumental developments, was further
developed for the prompt switching between ion/electron beams and the intensity/cross-section
enlargement of the beams. Our satellite data analyses revealed that various types of dynamic auroral

phenomena are dominantly associated with field-aligned electrostatic potentials at several
thousands of km altitudes in the midnight polar magnetosphere.
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