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Abstract: According to the requirement of detector in high energy physics and nuclear physics national
scientific equipment, the large-area micro-channel plate photomultiplier(MCP—-PMT) different from dynode
PMT was researched. The large-area MCP —PMT had low-background glass and microchannel plate
multiplier. Using Sb—K-Cs as photocathode, MCP—PMT enjoyed very high quantum efficiency at 350—
450 nm. With double MCPs as electron amplifier, the gain could reach 10°. The detection efficiency and
single photon detection of large-area PMT was improved. Compared with conventional dynode PMT, this
MCP-PMT is a completely new design in structure and has better ratio of spectrum peak to valley, high
gain, better anode uniformity, fast response time in single photoelectron detection.
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Fig.1 Diagram of PMT working theory
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Fig.4 Spectrum response curve of high quantum efficiency

photocathode based of the bialkali photocathode
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Fig.5 Diagram of photocathode transfer equipment with three
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Fig.7 Three-dimensional testing equipment of large-area PMT

uniformity
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Tab.1 Performance comparison of 20 in dynode-
PMT and MCP-PMT
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Parameters GDB-6201 R12860
Detection efficiency 27.2% 27.6%
Peak to valley ratio 3.5 3.0

Gain 1x107 1x107
Dark rate@0.25 PE,
107 Gain, 22 C 30 kHz 25 kHz
Duration at half height 12 ns 2.8 ns
After pulse rate 3% 10%
Rise/fall time 1.7ns/12ns 6.6 ns/14.8 ns
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