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Development of medium-energy particle analyzer with cylindrical electrodes
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Detailed observations of plasma particles with medium energies around 100 keV have not been conducted in the past. Th
is largely because detecting components with enough efficiency and high-energy resolution were not available, and further suc
energy range was beyond the range of conventional electrostatic analyzers of deflection type.

In this study, we investigate efficiency and characteristics of a new method for measuring medium energy particle using e
pair of cylindrical electrodes. The essential point of this method is to consider the separation of the velocity vector of measurec
particle into the parallel component to the axis of symmetry of cylindrical electrodes, and the component in the direction of
rotational angle. The measurement of energy is only performed for that associated with the rotational motion. This makes us t
measure high-energy particles with relatively low applied voltage to the electrodes.

Another advantage of this method is that the analytic representation of the geometrical factor of the sensor is obtained analyt
cally with reasonable approximation. It can be also possible to measure medium energy particle with high-energy resolution an
good accuracy by combining with a new type detecting component such as Avalanche Photo-Diode (APD) whose high perfor
mance in this energy range has been confirmed by laboratory experiments.
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