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Abstract: The B~y coincidence technique is a kind of important method to detect radio-
active xenon isotopes for the Comprehensive Nuclear-Test-Ban Treaty (CTBT). The
energy and resolution calibration of detectors is the first key technique. This paper de-
scribes in detail the energy and resolution calibration methods of Nal(Tl) and plastic
scintillator detectors for the noble gas 8-y coincidence system SAUNA [[-Lab. Nal(TD)
detector’ s energy and resolution for y-ray were calibrated with y radioactive point
sources. Plastic scintillator detector’s energy and resolution for B-ray were calibrated by
Compton scattering electrons of *"Cs 661. 66 keV y-ray. And the results of g-ray energy
resolution calibrated by Compton scattering electrons of ' Cs were compared with the
results of conversion electron of *' Xe™, In conclusion, it is an easy and feasible method
of calibrating plastic scintillator detector’s energy by Compton scattering electrons of

"“TCs, but detector’s resolution calibrated by Compton scattering electrons is higher
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than factual result.

Key words: radioactive xenon; B~ coincidence; energy calibration; Comprehensive Nu-

clear-Test-Ban Treaty

LA IR AR 2 29 (CTBT) [ br i I &
45 (IMS) JiC I 2 2R W 00 1Y) 2% £ 42 BR 80 A ik
SRR Bl A 16 AN TS P A R S B 2 A
Forb . 40 A~ & ol [A) By 248 R ASUWORL ) A 1 S
PR M DU RE ) o A bR K 2o AR v 7 A B 4 R
PR 24 7= ) (2 AL 46 G 0D LA & il
TED DN e @ u R e ST CIE VA= SR S = 2 By
o HRAR R OR . R . CTBT 7 Xe™
B Xem 1 Xe F1' Xe 4 F [A] A 2 E R i
PER R W o 2 — A R R AE
PR IE R B RR AR A R A A R i . e AT AT
fu] — A~ B 4 TR A AT BE B AE SRR A
BT A o i D AT B T B MR RE RR L AE IR R
B,

TS P A TR A, 2R N 5l R R I By A A
5, HPGe v B85 .3y B TR T/ 6
BOR A REAR T 0558 TS P AR S 52 e, 00 R
B g E P Xem 1 XKe™ 1 Xe FiT' Xe 4 FfR
SHEWMFEAGR By FEXFS WICE[2], H
Hr, B X e (M Xe™ 1Y 30, 4 keV X ST S5 AE I A
AR RS Xe (19 31,6 keV X g
L5 B ML ER G L TE 8-y 755 fE
e 30 keV X PFRAF G RE XN 23 [F] I A7 AE
P Xe™ P Xe™ il Xe [ BTRR . BT LA, By RS
125 0 S 05 M AR R L 2R B AR E R A B R AT
B REIG P Xe™ 1 Xe™ 1 Xe I Xe 19 TTHR
PRI 245 AE £ S 40 PF 58 20 02 o 1 B U
HoR

1 By HERZRN:R
AL R =T 1 &
Bt GAMMADATA A E A1 By 18 &
4 SAUNA [ -Lab, F I & 805+ 1 <M iR TR
P Z G B B 1 ORISR S5 iR AL
FEI2S 1A NalCTD AR A 1 4 sk}
IR ZH B, Nal CTD #8028 4 6101, 6 mm X
101. 6 mm {5 AL A4 & 4% [ 9 %l 1] ) 2
J5 8 JF— B 42 35 mm 38 £L 85 Rk DN 4 1A i
AL s S8 ORE I BR AR S Bicron 24 A AR M Y

HH B

L By e mla s e

Fig. 1 Scheme of -7 coincidence detector
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Table 1 Energy and resolution calibration results

of Nal(TIl) y-ray

BeR v BHERE i ke V B GEEO B R TEGHEO PR

2 Am 5954 21 3.68 0.18
193 Ba 31.63 10 3.17 0.32
81. 00 31 4.42 0. 14
12 Eu 41.00 13 3.75 0.29
121.78 43 4.52 0.11
244.70 84 7.92 0.094
344. 28 118 10. 44 0.088
137Cs 661. 66 224 16.51 0.074
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Fig.2 vy-ray energy calibration fitting curve of Nal(TD
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Fig. 3 vy-ray energy resolution

calibration fitting curve of Nal(TD
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Fig.4 Two dimensions -y coincidence

energy spectrum of ¥’ Cs
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Fig. 5 B-ray detecting efficiency of plastic scintillator
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Fig. 6 B-ray energy calibration fitting curve

of plastic scintillator
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Fig.7 7y-gated B coincidence energy spectra of ¥/ Cs
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Fig. 8 B-ray energy resolution calibration

fitting curve of plastic scintillator
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Fig. 10 X-gated B coincidence energy spectrum of "*! Xe
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Table 2 Energy resolution of 129 keV scattering

electron and conversion electron of 3! Xe™
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