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5

6  Abstract

7 Cs,LiYClg:Ce® (CLYC) detectors have demonstrated the capability to simultaneously detect y-rays and thermal

8  and fast neutrons with medium energy resolution, reasonable detection efficiency, and substantially high pulse shape

9 discrimination performance. A disadvantage of CLYC detectors is the long scintillation decay times, which causes
10 pulse pile-up at moderate input count rate. Pulse processing algorithms were developed based on triangular and
11 trapezoidal filters to discriminate between neutrons and y-rays at high count rate. The algorithms were first tested
12 using low-rate data. They exhibit a pulse-shape discrimination performance comparable to that of the charge
13 comparison method, at low rate. Then, they were evaluated at high count rate. Neutrons and y-rays were adequately
14 identified with high throughput at rates of up to 375 kcps. The algorithm developed using the triangular filter
15 exhibits discrimination capability marginally higher than that of the trapezoidal filter based algorithm irrespective of
16 low or high rate. The algorithms exhibit low computational complexity and are executable on an FPGA in real-time.
17  They are also suitable for application to other radiation detectors whose pulses are piled-up at high rate owing to
18  long scintillation decay times.

19 Keywords: CLYC; high rate; pulse shape discrimination; triangular filtering; trapezoidal filtering;

20

21

22 *Corresponding author.
23 Address: 549 Gale Lemerand Drive, Materials Science and Engineering, Gainesville, FL 32611, USA.

24 E-mail: wenxianfei@ufl.edu (X. Wen).

25

26 1. Introduction
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