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Evaluation by Simulation to Point Spread Function

of Emission Penumbral Imaging Encoding Pinhole

WU Yue-lei', ZHENG Xiang-yang'?, ZHANG Bo-ping', HU Hua-si""*
(1. School of Nuclear Science and Technology ., Xi’an Jiaotong University, Xi’an 710049, China;
2. Nuclear and Radiation Safety Centre . Ministry of Environmental Protection
of the People’s Republic of China . Beijing 100088, China )

Abstract: The differences and relations between sharpness broadening of penumbral
imaging system and full width at half maximum (FWHM) of general system’s point
spread function (PSF) were illuminated and the concept of sharpness broadening of
penumbral imaging system was determined. The penumbral encoding pinhole imaging
system Monte-Carlo model was built; the system PSFs of y ray and neutrons in energy
of 0.662, 1.25, 2.45, 5.0, 10.0, 14.06 MeV and so on were calculated respectively.
The function of the PSFs sharpness broadenings vs y ray and neutron energy was
obtained and the broadening reasons of the system sharpness were analyzed in detail, the
theoretical reference was presented for the future design improvement of encoding
pinhole.
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Diagram of penumbral point spread function sharpness broadening definition
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Fig. 2 System sketch of radiation penumbral imaging
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Fig.3 System model sketch of penumbral imaging
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Fig. 4 Point spread function vs y rays energy (a) and sharpness broadening vs energy (b)
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Fig. 5

Point spread function vs neutrons energy (a) and sharpness vs energy (b)
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Fig. 6 Comparison between y rays and

neutron sharpness broadening
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