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Development of a small-size and wide-field of view electron analyzer for CubeSat
to measure auroral precipitating electrons
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In recent years, nano-satellites called CubeSats have been actively used. We are developing a small-size electron analyzer
to be mounted on CubeSat in order to observe the multi-scale structure of the auroral emission layer through simultaneous
multi-point observations of auroral precipitating electrons using CubeSats. However, while CubeSat can be developed quickly
and inexpensively, it has the disadvantage of having a small onboard volume. For this reason, we will use an APD (Avalanche
Photodiode) as the sensor of the electron detector instead of an MCP (Micro Channel Plate), which has been conventionally
used for observations of low-energy electrons from 10 eV to a few tens of keV. APDs are considered to have relatively
small uncertainty in detection efficiency. However, since APDs are not sensitive to electrons below a few keV, + several
kV is applied to the entire APD to accelerate the incident electrons to detectable energies. In this study, the measurement
performance of the APDs was verified using an experimental setup that enables the installation and signal processing of up
to eight floating APDs within a 10-cm cube, assuming that the APDs will be installed on an actual CubeSat.

In addition, to enable observations that do not require satellite attitude control, the electrode structures of the field-of-view
control unit, which is angle-resolvable and has an ultra-wide field of view of 3 1 [sr], and the electrostatic energy analysis
unit are being investigated through computer simulations.

We will report on the current status of the development and future plans.
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