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Development of thermal-suprathermal ion analyzer
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Satellite observations have revealed that ions such'aandl O" escape from the Earth’s ionosphere to the magnetosphere.
Typical temperature of these ions is cold ("0.1 eV) in the ionosphere, but they are observed with energies of 1-10 eV in the
magnetosphere. The acceleration process is not fully understood. In order to understand the escape processes of ions, in-
plasma measurements are considered to be effective tools. However, it is not easy to observe these cold ions in general, since
the Earth’s magnetosphere, a spacecraft is positively charged in sunlight. One of the solutions to reduce the effect of spacecr:
charging is installation of a boom onto the spacecraft. One can compensate the spacecraft potential when the plasma partic
analyzer is mounted on the boom to which the voltage corresponding to the spacecraft potential is applied. Note that, Deby
length should be shorter than the boom length in this case.

We have been developing the thermal-suprathermal plasma analyzer which is light enough to be mountable on top of th
boom. The sensor consists of two parts. One is top-hat type electrostatic energy analyzer (ESA). The other is time-of-fligh
(TOF) system that measures velocity of incoming particles. Particle mass (mass-per-charge) can be deduced when velocity al
energy-per-charge of the particle are determined.In order to measure the low-energy particles with "0.1eV, we have to apply
very low voltage (a few tens of mV) to the ESA electrode in case of conventional electrostatic analyzers which are optimized for
particle energies of keV range. However, it is not easy to apply such a low voltage with enough stability. Our idea is to expand
the gap between ESA electrodes. The wide gap provides: (1) the applied voltage to ESA electrode becomes higher, (2) analyz
sensitivity is improved, and then, analyzer size can be smaller. TOF techniqgue measures appearance interval of two differel
signals. One is generated by secondary electrons emitted from an ultra-thin carbon foil at the passage of incoming ions. Th
other is generated by the incoming ions themselves. It is important to control the trajectories of the secondary electrons to b
focused on detector area near the symmetrical axis, since areal size of the detector should be small in order to keep the analy:
size small.

An overview of the analyzer and its performance will be presented.
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