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Concept design of high-sensitive high-energy electron analyzer using position sen-
sitive semiconductor detectors

#Takefumi Mitani')

(1Japan Aerospace Exploration Agency

To understand the underlying mechanisms of high-energy electron generation and loss in the Earth and planetary magneto-
sphere, we are developing a compact and highly sensitive high-energy electron analyzer. The ERG (Arase) satellite, launched
in 2016, is equipped with the high-energy electron analyzer (HEP), that uses silicon strip detectors to detect electrons that
have passed through a pinhole. These detectors consist of segmented electrodes that divide the silicon detector into multiple
channels. Each channel outputs a signal when hit by an electron, and these signals are processed using a custom-designed IC
(ASIC) to measure the position and energy of the incident electrons.

However, this design has a significant constraint: the processing speed of the measurement system. The ASICs used in
ERG/HEP process all channels simultaneously after receiving a signal from one electrode, which takes around 100 microsec-
onds per energy measurement, making it difficult to measure high counting rates. Due to this constraint, we had no choice
but to design a smaller opening and detector in order to reduce the number of incoming particles.

To fundamentally improve this design, our research aims to develop an ASIC that can read out multiple channels inde-
pendently in parallel. The envisioned ASIC will have a lower energy resolution compared to the ASIC in ERG/HEP but
still provide sufficient performance for electron measurements. Moreover, each channel will be able to process signals in-
dependently, which is a significant departure from previous designs. For example, with one silicon semiconductor detector,
we would need to process signals at 8§ MHz without any parallel processing. However, by dividing the electrodes into 64
segments and processing them in parallel, we can reduce the processing rate to around 125 kHz per channel.

This presentation will outline the concept design of an high-energy electron analyzer using our envisioned ASIC and present
future development plans.
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