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Development of space charged particle detection system of telescope style

CHENG Yumin, LAN Xiaofei, SHI Zongren, TANG Xiuzhang
(China Institute of Atomic Energy, Beijing 102413, China)

Abstract: A space charged particle detection system is developed for detecting the space electron and proton
fluence rate spectra, with a telescope-style structure made up of semiconductor detectors, and digital methods are used.
It can detect electrons of more than 0.5 MeV and protons between 5 MeV and 300 MeV. The system is characterized by
light weight, low power consumption, small size and high reliability. The energy resolution of the system is tested. The
results show that the best energy resolution of the TSi semiconductor detectors is up to 0.5%, and that of the Si(Li)
semiconductor detectors is about 1.02%: both are within the acceptable range(<5%).
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Fig. 1 Whole structure of detection system
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Fig. 3 Deposited energy of protons and electrons in the probe
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Fig. 4 Resolving power for electron and proton
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Table 2 Broadening of deposited energy of the 200 MeV
oblique-incidence proton

JRF NS F8/(9)|AE/MeV|AE/MeV |AE;/MeV
7.5 0.0853 | 0.0853 | 4.285
0 0.0845 | 0.0846 | 4.247
15 0.0875 | 0.0875 | 4.400
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Fig. 5 The working principle of the digitizer
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Fig. 6 Control and display interface of the acquisition software
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Fig. 7 Flowchart of the data processing program
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