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Development of a high-energy ion instrument for measurement of the inner
magnetosphere
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It is known that the inner magnetosphere of the earth is the region where plasma particles of a wide range of energies from
few eV to 10 MeV coexist and the highest energy particles in the magnetosphere are trapped. And it is the region that change
dynamically as relativistic high energy electrons are generated along with the geomagnetic storm, the massive energy relea
phenomena. Although it is pointed out that various acceleration mechanisms such as wave-particle interaction exist from th
recent researches, it has not been arrived at empirical solution. For examples, the main component of the ring current that mak
the earth’s magnetic field change greatly i$ Hnd O~ with energies from a few eV to 200 keV, but it has not well known
contribution of high energy ions to the ring current. Moreover, the influence of the ring current on the radiation belt has not been
understood. Therefore, it is necessary to observe the energetic particles with the wide range of energy, electromagnetic field al
waves simultaneously using a satellite.

It was difficult to measure high energy ions accurately by using the instruments that had been developed because of narrow fie
of view and the contamination by high energy electrons. Then we are developing the high-energy ion instrument that combine
solid state detector (SSD) with a time-of-flight (TOF) mass spectrometer staring at future satellite missions. A combination of a
SSD and a TOF mass spectrometer provides the total energy (E), velocity of particles (v) and then mass (m) so electrons and io
can be distinguished. And for decrease of contamination the following three points are taken: 1) adopting a double-layered SSL
2) taking spatial correlation of start-electron, stop electron and position of a SSD that perceives particles, 3) thicken a shield. I
taking these into consideration we will propose a high-energy ion instrument that can distinguish ions and electrons within the
range of energies from 100keV to 1MeV and reduce contamination. And this instrument has three fields of view of 60 degree:
respectively and it makes possible to obtain full pitch angle coverage using satellite spin. We will report on the development
progress of the instrument.
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