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Fig.1 Schematic of the fast neutron imaging detector based on
MCP.
(1) Neutron beam, (2) Entrance window, (3) PE+MCP+SCR, (4)
Vacuum chamber, (5) Reflector, (6) CCD camera, (7) Exit
window, (8) Vacuum pumping pot
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Fig.2 Simulation model.
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Fig.3 Yields of the recoiled protons as a function of PE
thickness.
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Fig.4 Energy spectra of the recoiled protons from different PE
thicknesses.
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Fig.5 Angular distribution of the recoiled protons from
different PE thicknesses.
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Fig.6 Electron yields as a function of the incident proton
energy.
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Simulation study on the converter of fast neutron imaging detector

based on micro-channel plates

RAN Jianling' LU Xiaolong'? MA Zhanwen' WANG Wei' ZHANG Jie'
WANG Jie' MENG Fanliang' ZHANG Yu'? YAO Zeen'”
1(School of Nuclear Science and Technology, Lanzhou University, Lanzhou 730000, China)

2(Engineering Research Center for Neutron Application, Ministry of Education, Lanzhou University, Lanzhou 730000, China)

Abstract Background: As a unique non-destructive testing technique, fast neutron radiography has been widely
concerned in recent years. However, the fast neutron imaging detector with higher resolution and higher detection
efficiency still needs to be researched. Purpose: A new fast neutron imaging detector consisting of a polyethylene
(PE) converter and a microchannel plate (MCP), is proposed for 14.5-MeV fast neutron radiography. Simulation
studies are conducted for the design aim. Methods: The yields and energy spectra of the recoil proton produced by
14.5-MeV fast neutron on the PE converter are simulated using Geant4 code. The yields and the energy spectra of the
recoil proton under the different PE converter thicknesses are presented in order to determine the converter efficiency
and the reasonable thickness of the PE converter. Less than 14.5 MeV, fast neutron incident, the electronic gain
process in MCP is simulated using Geant4 code. In order to analyze spatial resolution, the electron beam spot images
are recorded after MCP. Results: The simulation results show that the thickness of PE converter should be selected in
the range of 2.5 mm, and the converter efficiency is about 0.37%. The electron images show that the electron beam
spot diameter is slightly bigger than MCP aperture. Conclusion: It can be predicted that the spatial resolution of the
detector is close to MCP aperture.

Key words Fast neutron radiography, Polyethylene converter, MCP, Electron gain, Spatial resolution
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