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Fig. 1. The s-process reaction path in the region of '™Ag.
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Fig. 3. Photograph of the C4Dg detector in the Back-n faci-
lity of CSNS.
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Table 1.  Information of experimental targets.
SHHE AiE/%  HAA/mm HUE/mm JihE /g
19Ag >99%  30.004+0.02  0.100£0.005 0.7454-0.005
97Au >99%  30.004+0.02 0.100£0.005 1.4234-0.005
natc — 30.004:0.02  0.1004:0.005  0.1604-0.005
natpPl — 30.004+0.02  0.100+0.005  0.78740.005
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Fig. 4. Normalized experimental energy spectrum.
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Fig. 6. The C¢Dy efficiency: (a) Original efficiency; (b) wei-
ghted efficiency; (c) the ratio between the weighted effi-

ciency and the 7-ray energy.
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Table 2.  The sources of uncertainty in experimental

measurement.

AN S B K 2L ANHERE /%

IS eRvIES <15

SIS PP RERE(<0.15 MeV) <8.0

LILE 2 <15

H—1k <2.0

PHWT 5k <3.0

il WU A i <2.0

AJEFNBR <2.0

Ll iR <0.7
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Fig. 9. Comparison between the capture Kernels K from the

major evaluations and the ones from this work.

SEE PRI IR SRS T R GR
BE AT b€ 3 B, oy s SChHe, A
DB#1-5 43 ) 78 ENDF/B-VIIL0, CENDL-3.2,
JENDL-4.0, JEFF-4.0 L\ }2 BROND-3.1 {441 J%
H T DB#1 Fll DB#5 7E iX 46 fE & 28 19 20 —
H, fERPEHAI. Wk 3 PR, ARV R
LAy 1A g i IR B HEE 139.4, 169.9, 259.3 Al
328.1 eV fF7E4 I . 7E 139.4 eV &b, I, SC80{E 5
DB#1—5 X HMm2E5308 4%, 4%, 6%, 6%, 4%,
I SE B0 5 DB#1—5 1 A1 X 22 50 93l ok 66%,
60%, 1%, 17%, 66%, L5 45K 5 JENDL-4.0 J&
FImESHINTEIN; 7 169.9 eV Ab, I, SEHES DB#
1—5 AR 22 43 510 18%, 3%, 3%, 3%, 18%,
I SE A S DB#1—5 B AH X 22 5351 8 338%,
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Table 3.  Comparison of the '"Ag resonance parameters obtained from experiment and the major evaluated libraries.

B JeV I’y /meV It /meV
This Work DB#1/#5 DB#2 DB#3 DB#4 This Work DB#1/#5 DB#2 DB#3 DB#4

5.1 131.1148.35 130.00 136.00  136.00  135.30 10.02+0.77 12.73 12.70 12.67 13.24
30.6 135.534:3.89 130.00 128.00  130.00  125.50 4.624-0.12 7.33 7.30 7.20 7.38
40.4 151.8145.30 131.00 131.00  130.00  139.70 2.5740.07 5.33 6.20 5.87 4.76
55.9 146.2245.78 139.00 139.00  130.00  130.60 14.944-0.50 37.20 36.80 21.60 36.09
71.2 111.7045.45 120.00 117.00  130.00  130.00 12.3740.49 26.67 26.40 25.20 27.49
88.1 149.9248.18 130.00 131.00  130.00  127.90 2.8440.11 6.40 6.20 5.47 5.91
133.8 108.5442.15 120.00 120.00  130.00  130.00 274.05+4.84 80.00 82.00 92.13 85.86
139.4 137.934+12.29 133.00 133.00  130.00  130.00 2.0240.09 6.00 5.00 2.00 1.73
169.9 133.814+11.21 163.00 130.00  130.00  130.00 1.054:0.04 0.24 0.29 1.44 1.34
173.0 134.9648.34 140.00 130.00  130.00  130.00 17.4240.55 44.93 50.00 44.93 46.48
209.0 112.9149.51 133.00 123.00  130.00  130.00 10.0241.28 24.00 24.40 24.80 26.36
252.4 123.584:11.90 124.00 130.00  130.00  130.00 6.284-0.54 5.87 11.80 5.87 5.87
259.3 131.944:13.07 111.00 130.00  130.00  130.00 5.0340.50 13.60 5.20 13.60 7.92
272.9 137.474+13.60 141.00 130.00  130.00  130.00 1.9540.19 2.00 4.00 2.00 1.82
291.1 132.994:13.10 140.00 140.00  130.00  130.00 12.60+1.11 33.20 34.20 11.07 10.92
293.2 129.80412.98 163.00 130.00  130.00  130.00 1.67+0.15 0.40 0.68 0.40 0.40
300.6 130.384:12.94 141.00 130.00  130.00  130.00 1.66+0.16 6.00 0.93 6.00 4.27
317.7 102.9048.91 141.00 124.00  130.00  130.00 121.704+11.33 178.67 158.00  200.00  153.70
328.1 134.044:12.99 163.00 130.00  130.00  130.00 6.82+0.63 0.87 15.40 0.87 6.00
387.3 153.074+13.65 147.00 147.00  130.00  130.00 44.914+4.19 43.33 43.10 55.33 43.02
398.2 140.834:13.94 140.00 140.00  130.00  130.00 22.48+1.96 22.00 22.70 13.33 20.77
405.6 115.84413.20 146.00 143.00  130.00  130.00 182.114+18.87 200.00 190.00  168.00  210.60
428.9 126.154-12.41 141.00 130.00  130.00  130.00 19.064+1.83 38.00 37.40 18.27 13.32
470.0 120.00410.92 141.00 134.00  130.00  130.00 129.26411.96 138.00 148.00  138.00  139.30
487.4 134.344:13.15 141.00 130.00  130.00  130.00 41.764+4.15 45.40 46.80 22.80 15.77

262%, 27%, 22%, 338%, JH L5 R 5 JEFF-4.0 J&
(IR ESHIXTRY DN 7E 259.3 eV AL, I SEHES DB#
1—5 AR 22 40 3 R 19%, 1%, 1%, 1%, 19%,
I, S5 {E 5 DB#1—5 1 AH X 22 53 51k 63%,
3%, 63%, 36%, 63%, FLH45H 5 CENDL-3.2 Y
TRESHIRTRE /N, 76 328.1 eV AL, I SCER{H 5 DB#
1—5 B AR 22 40 31k 18%, 3%, 3%, 3%, 18%,
I LKA 5 DB#1—5 BYAH X 22 43 51~ 684%,
56%, 684%, 14%, 684%, I L5 R JEFF-4.0 £
() 25 A X AL/ IN. S 80, 7E 133.8 eV Ab, SEIGHREL
() I, {55 DB#1—5 IAXH w2554 10%, 10%,
17%, 17%, 10%, LI I I, (H 5 DB#1—5 Y
FHRR 2243 90 243%, 234%, 194%, 222%, 243%;
1 317.7 eV 4k, SCE R I {55 DB#1—5 1Y
FAHR 2253 90K 27%, 17%, 21%, 21%, 27%, SE¥
SR I, {5 DB#1—5 AR 22 2091k 32%,
23%, 40%, 21%, 32%.

gE bk, SRS EREFM E R, L
BN EFRIA P Z (B 25 7E I, (EAR A X 2 3,
XM ARV 2R 0 7 vk b e T3
TR 9 B I AF AR BRI 25 5%, 7F 139.4, 169.9,
259.3 1 328.1 eV &b, R S50 45 R A LUt Hh
TG —ADECE LN RSS2, 17E 133.8 eV
1 317.7 eV Ab 5117 1 5L B0 25 R IF AN REAR A Hu v
s R E| HATSE AR E =, AT
B T RPN I 127 5 S 00 B R A 1 A . FRAT
AIAE 133.8 €V Hil 317.7 eV Ab T it <7 il SE 56

K.

ARG FEF i B R PR A R DR
TERE B SE I T 19 A g [ {37 2 A o T I v
i, T CDg KM% R GEAT AT IR AS 2 T bk
s FE TR, b ARG L A R A T
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Bk, i PHWT J7rikf8 8] 7mes HEasE It 15
19Ag 7E 1-—500 eV HE & yu [l N B9 17 38 m
S I 4 Y R PR 0 R E T BR 3.6 b, AT
328.1 eV Ab. X T & T 3.6 b (PR IE, {f
T RAEMHISH SAMMY FEFE BT 109Ag [H]
MR FIHRSEL 7 139.4 eV A4b, ST HEEL
{) R F IR B EUEST & JENDL-4.0 R 1) 25
TE 169.9 eV FIFE 328.1 eV Ab, 5256 BT $E A -+
AR S B AFS JEFF-4.0 FE R S 19 25 5%, 16 fig
O 259.3 eV AL, SEER TR HUR h IR S EUE
74 CENDL-3.2 JF IS i 25 5, T 7E 133.8 eV
1 317.7 eV b 715 B SE 560 25 I AS BEAR 4y Vi
Xee2E S G SRR 5

AR TAERAE T HARAE X 1A g 73R 5L
SR, RV A I R S g T 3T
S PR A TAE TR I B vT i — 25 A%
KRR35 R e 45 i .

B 7 = A

SCPEAHIE T AR BB SR v AR B2 B ERAT hotps://
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SPECIAL TOPIC—Thematic data in nuclear physics: Experimental,
theoretical and applied research

Measurement of neutron capture cross-sections and extraction
of neutron resonance parameters at 1—500 eV for 1%Ag"
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Abstract

19Ag is located on the pathway of the slow neutron capture process, and 79% of '“Ag is generated through
a rapid neutron capture process. Meanwhile, the mass fraction of 1Ag in Ag-In-Cd control rods is 38.56%.
Therefore, the neutron capture cross-section of "Ag is crucial for both nuclear energy and nuclear astrophysics
applications. In this work, a neutron capture cross-section is measured using a '“Ag isotope target at the Back-
n white neutron facility of the China Spallation Neutron Source (CSNS). Neutron capture cross-sections in the
1-500 eV energy region are obtained by combining the time-of-flight method and the pulse-height weighting
technique. The '“Ag resonance energy, neutron resonance width, and gamma resonance width parameters are
extracted using the SAMMY code, which is based on R-matrix theory. The neutron resonance parameters
extracted from this study at 139.4 eV are in agreement with the values evaluated in the JENDL-4.0, while the
parameters at 169.9 eV and 328.1 eV are in agreement with the values evaluated in the JEFF-4.0. Additionally,
the result at 259.3 eV is consistent with the value evaluated in the CENDL-3.2. The datasets presented in this
paper are openly available at https://www.doi.org/10.57760/sciencedb.j00213.00197.
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1—500 eV 'Cpgrh FAERBELRIE SIERSHHR

WX ERE H 5 HEF BR FEFE DR Xh EX KT FHEH I TE LEG L

ik XN R KE AT KA TEE FL

Il\'{)(;asurement of neutron capture cross—sections and extraction of neutron resonance parameters at 1—500 eV for
Ag
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FENG Song JIANGBing RENJie LINZiang YIN Mingyang JIANGTing HERui WANG
Hongwei  FAN Gongtao  LIU Longxiang ZHANG Yue  HAO Zirui  ZHANG Suyalatu ~ WANG Dexin
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