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Simulation of the Wide Field soft gamma-ray Polarimeter in Wide band X-ray

Polarization and imaging Telescope

Zhi Chang!  Zhengwei Li'  Congzhan Liu'

1 (Institute of High Energy Physics, Chinese Academy of Sciences, Beijing,
100049)

Abstract Polarization measurements of X-rays and soft gamma-rays can reveal the
geometry of the emission region, magnetic field structures, radiation mechanisms,
and the environment along the propagation path, serving as a probe for
astrophysical research. The Wide Band X-ray Polarization and imaging Telescope
(WXPT) can perform polarization measurements over 3~500 keV, filling the gap in
hard X-ray polarization measurement and improve the sensitivity of soft
gamma-ray polarization observations. The wide-field soft gamma-ray polarimeter
is an important payload on this telescope, covering 50~500 keV, and is composed
of a plastic scintillator and Csl. Using Geant4, we carried out physics simulations
of the wide-field soft gamma-ray polarimeter. The results show a detection
efficiency greater than 15% and a minimum detectable polarization (MDP) of 8%.
Key words Gamma-Ray Burst, Soft gamma-ray polarization, Geant4,

Simulation,
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Figure 1 The Predicated Polarization Degrees for different Gamma-ray Busrt Models
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Figure 2 Polarization detection for Crab (or total Crab) with time of measurement by various

instruments.
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Figure 5 The arrangement of the bars in wide-field soft gamma-ray polarimeter
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Figure 7 Modulation curve considering only the plastic scintillator bars
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Figure 8 Modulation curve considering both the plastic scintillator bars and Csl
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Figure 9 The modulation curve with 100% linearly polarized lights
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