HE R AL T
Vol.59,N0.2,2019,pp.45-50
DOI: 10.18995/24343633.59-2.45

b &R SO E

arifltéss (HEP) ~®

TR F—Ta b AFET VA

FHORLET =% BT =/ j

Y

CT N

Sl

Park Inchun™*

—4F AR

Calculation of High-energy Proton Injection to High-energy Electron Experiments
(HEP) on board the Arase Satellite

Honoka TODA"!, Wataru MIYAKE ", Takefumi MITANI ", Takeshi TAKASHIMA "3,
Yoshizumi MIYOSHI™, Inchun PARK™ and Tomoaki HORI™
(Received on Sep. 30, 2019 and accepted on Nov. 07, 2019)

Abstract

The Arase satellite, launched on December 20, 2016, is equipped with high-energy electron experiments
(HEP) to observe high-energy electrons in the earth’s radiation belt. High-energy protons are abundant in the
inner belt and are known to be an intense contamination source for electron measurement. In this study, we
performed Geant4 model calculations of HEP for incidence of energetic protons to investigate such
contamination in detail. The results show that protons of >60 MeV can reach the SSDs (particle detector) by
penetrating through the HEP cover case and some inner components. They cause significant output signals for all
the energy ranges of observation with HEP. It is also revealed that 1-2 MeV and >6 MeV protons can enter the
SSDs of HEP through the entrance aperture for electron measurement and generate some amount of output
signals. Our results will be used to analyze energetic particle data in the radiation belt.
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Fig. 1 Collimator and SSDs of HEP-L

25.60 mm

Fig. 2 Collimator and SSDs of HEP-H.

HOEMEICIIRm T X VF —EFEZFNT 72D &ET
XV X — B B K %% © HEP (High-energy electron
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Fig. 3 Structure of HEP.
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Fig. 4 Schematic view of incident directions of protons.
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Fig. 5 An example of calculation results for each SSD of HEP-L.
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Fig. 6 Calculation results for total SSDs of HEP-L.
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Fig. 7 Calculation results for total SSDs of HEP-H.
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