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Establishment of low energy electron detection methods using floating APD for a
development of a small-size electron analyzer
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The purpose of this study is to develop a small-size electron analyzer fitted with a nano-satellite for in-situ measurements
of auroral electrons. The analyzer uses an APD (Avalanche Photodiode) as an electron detector instead of an MCP (Micro
Channel Plate) in order to improve uncertainty of quantum efficiency for the detection. However, APD is not sensitive for
elections with energies less than a few keV in general. We apply +4.5kV to APD which is electrically floated from ground.
In this case, energy resolution becomes much worse if we only use output signals generated by APD. Therefore, APD is
used in combination with an electrostatic energy analyzer. In this study, electron beams were irradiated to APD which was
electrically floated from ground. We got clear signatures of incoming electrons when the beam energy was higher than 2
keV. However, the APD also detected stray electrons accelerated by the floating potential of APD. The effect due to the stray
electrons should be removed in order to evaluate the detection performance of APD for lower energy electrons. Currently we
are designing the new experimental setup which removes the stay electrons reachable to the APD.

We will report on the results of the laboratory testing and design of the experimental setup.
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