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Precise compensation method for gain temperature drift of
silicon photomultiplier tube of LHAASO-WFCTA

HU Gang-Ling', ZHOU Rong', BAI Li-Xin', ZHANG Shou-Shan?, LI Yao', WANG Yu-Dong'
(1. Key Laboratory of Radiation Physics and Technology of Ministry of Education, Sichuan University, Chengdu 610065, China;
2. Institute of High Energy Physics, Chinese Academy of Sciences, Beijing 100049, China)

Abstract; The Wide Field of View Cherenkov Telescope Array (WFCTA) of Large High Altitude Air
Shower Observatory (LHAASO) uses silicon photomultiplier tube (SiPM), a new solid state semicon-
ductor detector, as a photosensitive detector. Since the gain of SiPM is sensitive to temperature, in or-
der to keep the gain of SiPM stable under the environment of variable temperature, a precise compensa-
tion method for SiPM gain temperature drift is developed in this paper. The method realizes the bias ad-
justment of LDO output by means of coarse and fine adjustment of two digital potentiometers. Accord-
ing to the relationship between the calibrated ADC monitoring value and the real bias voltage, we uses
the ADC monitoring value for feedback regulation to realize the precise bias adjustment, and finally ob-
tain the accurate compensation of SiPM gain. Using the circuit realized by this method, the gain fluctua-
tion of SiPM is reduced from 71. 8% before compensation to 0. 8% within the similar temperature varia-

tion range. The results show that this method can achieve a good compensation effect for SiPM gain
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temperature drift.
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