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Mg R 5B, xR 2 5 S50 (1) B B PURUAE I 1] b
R, DR mT DA I i () SRR, o — e i E R
2 A I g B TR EAT DR (Add-back), 4k 1 25 2 H
AREVE, X & CLOVER R %8 FT 7 A 1) Add-back T-



$62: 7 &% R

540 35

PERE: R, FIFHRFFEH AN ZA Ak F i 2]
(1115 5 2 Bk (Reduction) LA fil] B 5 41 A K, 0 M Re-
duction TAERE. MMNHh, ¥ CLOVE (&4 S A# Y
VE— AT AR ZR 1 T AR R A B2 (Direct) TAER,

D b AE 20 B 5 UR (0Co. 137Cs o 1S2Eu) X
1#CLOVER | 2% f¥] Add-back 55 VEEAT T 9T, Anitk
BT AE B G N 210~1 410 keVo B3 K4 1 F5 H 0Co,
STCo R 137Cs Z PP S BN S B 5, BEEIZ) 5 em,
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ARG, 44 d R 1 RE S UTRURE RE B
| 368 3 R 238 T (1) T i IR R I [R] B JS . B ADC A
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Nuclear Resonance Fluorescence Spectrometer Design and
Detector Performance Analysis of Shanghai Laser
Electron Gamma Source(SLEGYS)

KUANG Pan'?, SONG Longlong”, CHEN Kaijiel’4, WANG Hongweil’z’ﬁ, LIU Longxiangl’3, FAN Gongtaol’2’3,
XU Hanghual’3 , HU Xinrongl’z, LI Xinxiangl’z, HAO Ziruil’z, YANG Yuxuan'» , JIN Shengl’2

(1. Shanghai Institute of Applied Physics, Chinese Academy of Sciences, Shanghai 201800, China;
2. University of Chinese Academy of Sciences, Beijing 100049, China;
3. Shanghai Advanced Research Institute, Chinese Academy of Sciences, Shanghai 201210, China;
4. ShanghaiTech University, Shanghai 200120, China,
5. Zhengzhou University, Zhengzhou 450001, China)

Abstract: Nuclear resonance fluorescence(NRF) experiments can be used to study the low excitation energy levels of photo-
nuclear reactions. Shanghai Laser Electron Gamma Source(SLEGS) designed and constructed a NRF spectrometer consisting
of two large-scale coaxial high-purity germanium(HPGe, ¢80 mmx70 mm) detectors and two CLOVER HPGe(4x ¢ 50
mmx70mm), the large-scale HPGe detectors obtained relative efficiency greaterthan 100% and energy resolution better than 0.3%@
1 332 keV. The spectrometer adopts Mesytec MDPP-16 digital pulse processor and MVME acquisition system, which can
read and record the amplitude and time information of the HPGe preamplifier output signal. The Add-back mode and Reduc-
tion mode of the CLOVER HPGe detector are studied. Results show that Add-back reconstruction can significantly improve
the full-energy peak efficiency and peak-to-total ratio, the full-energy peak efficiency after Add-back reconstruction can be im-
proved by more than 21% at 1 460 keV energy. The detector energy resolution is slightly degraded due to the coupling
between multiple crystals introduced by the Add-back reconstruction. Whereas at reduction mode, it can reduce the compton
peak, improve the peak-to-total ratio, and maintain the energy resolution as good as the Direct mode, however, a certain
amount of full energy peak efficiency is lost.

Key words: nuclear resonance fluorescence(NRF) spectrometer; CLOVER detector; add-back mode; reduction mode
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