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ZHANG Liamjurll’l?’7 ZHOU Jiaum"ongQ’?”]L7 YANG Jiamqing273”47 TAN Jinhao'?3, SONG Yushoul’Jf7 SUN Zhijiau273’]L

(1. Harbin Engineering University, Harbin 150000, China;
2. Spallation Neutron Source Science Center, Dongguan 523803, Guangdong, China,
8. State Key Laboratory of Particle Detection and Electronics, Institute of High Energy Physics,
Chinese Academy of Sciences, Beijing 100049, China;
4. Xi’an Research Institute of Hi-Tech, Xi’an 710025, China)

Abstract: Since neutron sensitive microchannel plates ("MCP) has high detection efficiency and the spatial resolu-
tion, combined with advanced readout electronics it can be a better choice for energy-resolved neutron imaging de-
tectors. Compared with the matrix-doped "MCP, the "MCP based on Atomic Layer Deposition(ALD) has the ad-
vantages of less neutron sensitive material consumption and high secondary electron emission coefficient on the in-
ner wall of the channel. Firstly, the typical neutron and gamma signal of "*Gd-doped "MCP were studied experi-
mentally. Geant4 simulation and theoretical calculation were performed to optimize the pore diameter, wall thick-
ness, bias angle and coating thickness of the coated 10]3203 "MCP. It was shown that the thermal neutron detec-
tion efficiency was about 56% and the spatial resolution was about 22 um when the coating thickness was 1um, the
pore diameter was 10 um, the wall thickness was 1 um and the bias angle was 3°. The results are of great signific-
ance to the geometric parameter design of "MCP used as energy-resolved neutron imaging detectors at CSNS.

Key words: CSNS; "MCP; detection efficiency; spatial resolution; performance optimizations
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