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Design of Portable Nal(TI) Detector Based on SiPM

FENG Penglei!, LU Wei!, ZOU Kefeng', LI Haoxuan!, CHEN Jungiao', CHEN Ren!,
YANG Yue!, ZHOU Yingjic!, WANG Lei">T

(1. College of Nuclear Technology and Automation Engineering, Chengdu University of Technology, Chengdu 610059, China;
2. Sichuan University of Light Chemical Engineering, Yibin 644000, Sichuan, China)

Abstract: The Nal(T1) crystal is a common material used in radiation detectors. Due to its interaction with radiation, it pro-
duces weak light signals, which need to be converted into electrical signals for processing by subsequent circuits using pho-
tomultiplier tubes (PMTs). Silicon photomultiplier (SiPM), as a novel type of light-to-electrical conversion device, offers ad-
vantages over traditional PMTs, including lower noise, smaller size, lower power consumption, and magnetic field resistance.
Based on SiPM, this study designed and developed a 1-inch Nal(TI) detector. The detector boasts small size and low back-
ground noise. Through optimization of the detector’s physical structure and signal processing circuits, efficient detection of
gamma rays was achieved. Additionally, the detector’s impact on the energy spectrum of a 137Cs source was tested, revealing
an energy resolution of 8.72% for 0.662 MeV gamma rays.

Key words: Nal(TI) crystal; SiPM; Gamma ray; high energy resolution
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