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Design of Digital Anti-coincidence v Spectrometer
System Based on FPGA

YUAN Xuelan', WANG Lei™, LIU Xin', PAN Jie’,YU Yungiang

(1.College of Nuclear Technology and Automation Engineering, Chengdu University of Technology, Chengdu 610051, China;
2.Institute of radiation medicine, Academy of Military Medical Sciences, Beijing 100850, China )

Abstract: In this work, we designed an FPGA-based digital anti-coincidence gamma-ray spectrometer system
to reduce the effect of the natural background radiation and Compton scattering on detection of the low-level
radioactivity. In this system, the anti-coincidence detector consists of a Nal(T1) detector with a size of @75 mmx75
mm and an annular NaI(T1) detector (2145 mmx95 mmx80 mm), the FPGA and the ADC were employed to
sample the pulse signal from the main detector and the annular NaI(Tl) detector synchronously. We designed the
related algorithms running in FPGA, such as signal acquisition and caching, anti-coincidence discrimination, and
trapezoidal shaping. In the natural background measurement, the digital anti-coincidence gamma-ray spectrometer
system reached a count rate of 191.80 cps and a suppression of background radiation coefficient of 2.69. In the
137Cs source irradiation experiment at the center of the front face of the anti-coincidence detector, the peak to
total ratio reaches 0.41 and the energy resolution is 6.99%. The peak to total ratio reaches 0.30 and the energy
resolution is 7.48% when the '*7Cs source is placed in the middle part of the anti-coincidence detector. The
experimental results show that the FPGA-based digital anti-coincidence gamma-ray spectrometer system in this
paper can reduce the influence of natural background radiation and Compton scattering effectively, and can be
used for on-site radioactivity detection and low-level radioactivity measurements.

Key words: background radiation; Compton scattering; anti-coincidence measurement; gamma spectrometer
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