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Abstract

Non-thermal phenomenon like high-energy particle generation is a universal
phenomenon to occur here and there of space and it is an important theme to understand
the physical process. The BepiColombo project is a large-scale mission to investigate
surface layer, geographical feature and magnetosphere of Mercury by using two orbiters,
and JAXA aims at the launch in 2014 in cooperation with ESA. Mercury
Magnetosphere Orbiter (MMO) developed by JAXA observes plasma particles with
wide energy range in order to understand Mercury's magnetosphere. In high-energy
particle detector (HEP-ion) that bears part of the mission observes the acceleration
particle in Mercury's magnetosphere and in the inner-heliosphere where high-speed
interplanetary space shock wave exists. That is, HEP-ion aims at "in-situ observation"
of high-energy particle to understand particle acceleration process and investigates
particle’s pitch angle and energy, using the energy analysis by Single-sided Silicon Strip
Detector (SSSD) and the mass analysis by TOF (Time-Of-Flight) unit. However,
thermal environment around Mercury is very severe for semiconductor detector like
SSSD and thermal input to SSSD is expected to reach 90 “C. It is considered that the
detection property changes greatly depending on thermal environment because leakage
current in semiconductor detector increases with increasing temperature. Moreover,
Application Specific Integrated Circuit (ASIC) is newly developed to read out signals
from electrodes of SSSD in BepiColombo/MMO mission, it is also considered that the
signal characteristic changes depending on the thermal environment because
semiconductor is also used for ASIC. Therefore, in order to acquire the observational
data of high-energy particles at Mercury and in the inner-heliosphere, the temperature
property under the thermal environment of -30 ~ 90 °C was evaluated and optimized
of the energy analysis part that consisted of SSSD and ASIC to operate correctly under
the high temperature in this study. In addition, the measuring error caused by the split
event that can be occurred because of SSSD's structure or the energy loss in dead layer
of SSSD was also evaluated for a more high accuracy observation. As the result, it
became possible to identify the energy of the particle with the less than 1% error under

severe thermal environment that reached 90 C.



