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Abstract: To investigate the common C pollution phenomenon of the microchannel plate (MCP) with an ion
barrier film, we conducted vacuum heating, ultraviolet irradiation, and hydrogen heating tests. Auger
electron spectroscopy and MCP electrical performance test are performed on each test result. Furthermore,
the trends of MCP C content and MCP performance are analyzed using different methods. The analysis
results show that the reduction in C content significantly improved MCP performance. The vacuum heating
process does not significantly affect the decomposition of C; however, the UV irradiation and hydrogen
heating processes can completely remove MCP C pollution. Finally, hydrogen heating significantly improved
the MCP gain performance and resulted in the highest efficiency.
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Fig.1 Schematic diagram of the formation process of MCP with
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Fig.2 Schematic diagram of MCP performance test system
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Table 1 MCP test results after vacuum heating process

R/MQ Ry/(800 V)/MQ G(800V)
Number
2h 15h 2h 15h 2h 15h
01# 67 65 121 117 1024 1033
02# 87 83 136 139 876 885
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Fig.3 Analysis of MCP depth profiles at different vacuum heating time
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Table 2 MCP test results after UV irradiation

o R/MQ Ry/(800V)/MQ G(800V)
Number Irra(.ilatlon Before After Before After Before After
time irradiation  irradiation irradiation irradiation irradiation irradiation
3# 100h 78 76 139 122 2200 2456
4# 100h 56 60 170 166 3339 3699
S# 50h 78 78 152 161 2758 2902
6# 50h 124 129 130 128 2862 3001
T# 40h 66 65 102 105 2888 2900
8# 40h 82 80 115 119 3199 3227
O# 30h 75 73 108 115 2572 2597
10# 30h 88 89 133 135 2352 2380
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Fig.4 Analysis of MCP depth profiles after UV irradiation at 50 h
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Table 3 MCP test results after hydrogen heating process

R/MQ Ry/(800 V)/MQ G(800V)
Number Before After Before After Before After
processing  processing processing processing processing  processing
11# 64 55 125 109 1236 1597
12# 77 59 130 118 1569 2012
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Fig.5 Analysis of MCP depth profiles after hydrogen

heating process
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Fig.6 C element analysis of MCP depth profiles at different test

conditions
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