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Low temperature PMT performance test for liquid argon detector
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(1. Key Laboratory of Radiation Physics and Technology of Ministry of Education, Institute of Nuclear Science and
Technology, Sichuan University, Chengdu 610064, China; 2. College of Physics,
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Abstract; China dark matter experiment (CDEX) intends to use liquid argon detector as an anti-coinci-
dence detector for high-purity germanium detectors. The photomultiplier tube used in the liquid argon
detector needs to be able to work stably for a long time under the liquid argon temperature (87. 3 K). Be-
fore using the PMT, we need to know its performance under low temperature. In this paper, the ETL
9357FLA photomultiplier tube was tested at room temperature and low temperature respectively, and im-
portant experimental results of single photoelectron response, dark count rate and stability in low tem-
perature environment were obtained. According to the detailed comparison and analysis of PMT perform-
ance in the room temperature and low temperature environment,we confirmed that this type of PMT can
work properly in low temperature environment.
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Fig. 1 The data acquisition of single photoelectron

response experiment
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Fig. 2 The fit result of charge spectra of single pho-
toelectron signal
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Fig. 3 The data acquisition of dark count rate ex-

periment
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Fig. 4 The relation between pulse amplitude and

pulse charge
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Fig. 5 The schematic diagram of detector structure
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Fig. 6 The resolution change with time at low tem-

perature
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Fig. 7 The gain change with time at low temperature
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Fig. 11  Comparing dark count rates between room
temperature and low temperature
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