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Development of pocket energy spectrometer

LI Yu-Long , WANG Zhong-Hai, GAO Tai, CHEN Qi , ZHAO Qian-Ru ,
DONG Chun-Hui , ZHOU Rong » YANG Chao-Wen
(Key Laboratory of Radiation Physics and Technology » Ministry of Education, Sichuan University, Chengdu 610065, China)

Abstract: Portable gamma spectrometer is widely used in many fields, such as field prospecting, envi-
ronmental radiation monitoring and scientific experiments. In order to further reduce the volume of port-
able energy spectrometer and improve its energy spectrum performance, so as to extend its application
field. Based on the latest scintillation crystal materials, semiconductor photoelectric converters and high
performance microprocessors, we have developed a new generation of portable gamma spectrometer. In
terms of detector design, GAGG: Ce crystal coupled SIPM array is used to successfully design and man-
ufacture a compact energy spectrum probe with high efficiency and high energy resolution; in terms of
data acquisition circuit, high performance ARM processor and its own ADC peripheral are used to re-
place the traditional circuit architecture of FPGA + ADC, and a special signal processing ARM program
is designed to realize online energy spectrum measurement, which greatly reduce the circuit Size and sys-
tem power consumption. To sum up, based on GAGG: Ce crystal coupled SIPM and ARM processor, a

pocket type energy spectrometer with low cost, small volume, low power consumption and high per-
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formance has been successfully developed. The volume of the whole spectrometer is only 80 mm X 40

mm X 40 mm, and the weight is 200 g. The tested power of the spectrometer is 481 mW, and it can

work for 26 hours with its own power supply. The linear goodness of fit of the spectral response is
0. 996, and the energy resolution is 5. 2% (@ 662 keV).
Keywords: Gamma spectrometer; GAGG; SiPM; ARM
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Tab.1 Basic information of Sens LJ-60035 series SiPM
e m/AME FHEE ROKME

TAEREV ) /V 25.2 30.7

GG /nm 200 900

R TG /nm 420

REZALE/ (mV/C) 21.5

e E N 2.5 V, LT 18

W% (PDE) /%

HERIERN 2.5 VR 50

(kHz/mm?)

A FEHEN 2.5 V, Hi4E 2. 9108
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Fig. 2 Hardware block diagram of pocket spectrometer
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Fig. 4 Power supply scheme block diagram
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Fig. 5 Experimental test model diagram
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Fig. 7 Energy response linear curve of pocket energy

spectrometer
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Fig. 8 Energy spectrum of ¥ Cs measured by pocket spec-
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