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Development of ion energy-mass spectrometer “ULTIMA” for suprathermal ion
observations.
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In the Earth’s magnetosphere, ions of both solar wind origin and ionospheric origin coexist lonospheric ions such as N+,
O+, and molecular ions have energies of about 0.1 eV in the ionosphere and are accelerated to several tens of eV before
escaping into the magnetosphere. However, the mechanism responsible for this acceleration remains unclear. To clarify
this mechanism, we are developing a new ion energy-mass spectrometer “ULTIMA(Ultra Low energy Thermal Ion Mass
Spectrometer Analyzer)”. With this instrument, we aim to investigate variations in the ion distribution functions associated
with ion heating at ionospheric altitudes and to analyze the interactions between ions and plasma waves. The instrument
mainly consists of two components: an electrostatic energy-per-charge analyzer and a mass analyzer. For the mass analyzer,
we employ a Time-of-Flight (TOF) method with a Linear Electric Field (LEF) system, enabling the high mass resolution
necessary to distinguish N+ from O+. We are currently conducting performance evaluation tests of the mass analyzer using
the engineering model. We report on the results of laboratory beam experiments.



