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Design and analysis of high-energy electron detector for ERG
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Abstract

In the inner magnetosphere, it has been observed that a sharp decrease or increase of
charged particles over the magnetic storms. In particular, the formation of relativistic
electrons in the radiation belt is not clear of its generation processes. The interaction of
particles and waves like Whistler waves is thought to play an important role in particle
acceleration. However the past satellites observations had problems of its orbit or
energy range of observation. So, acceleration process has not been determined yet. So
now, ERG satellite is proposed to examine interaction of particles and waves on the
magnetic equatorial plane. A few hundred keV electrons are "seed" electrons considered
to be accelerated to relativistic electrons, so in-situ observation of this energy is an
important mission on ERG. HEP-e is an instrument on ERG and observes “seed”
electrons. So it is required to accurately observe the electron energy and pitch angle.

In this study, we design and evaluate the performance of HEP-e with Monte Carlo
simulation. The requirements are following. Energy range 30keV ~ 2MeV, energy
resolution 10% @ 1MeV, within 10 ° x10 ° angular resolution, and enough shield of the
radiation protection. To demand for these parameters, we assume the structure of the
detector and evaluate its performance. In conclusion, we evaluated HEP-e detector as
following. Its observable energy range is 50 ~ 1MeV. Its energy resolution is 10% @
IMeV, and angular resolution is within 10 © x10 °. Besides, we also concluded that

3mm thick of aluminum can eliminate the effects of high energy particles.
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