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Fig. 1. Schematic diagram of deexcitation of neutron cap-

ture reaction.
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Fig. 2. Schematic diagram of Back-n.
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Table 1.  Characteristics of experimental samples.
Fdb HA%/mm JEHE/mm %/ (g-cm 3)
197Au 40 0.2 19.32
nat 40 1.0 2.25
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Fig. 5. Energy spectrum obtained from experiment.
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Fig. 6. Experimentally recorded crystal multiplicity.
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Fig. 7. Two-dimensional spectrum of PSD-ADC channel.
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Fig. 8. TOF spectra of Y"Au samples under different ab-
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Fig. 9. Comparison between experimental values and theor-

etical values of Y7Au resonance curves.
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1E SAMMY &7 l&h, F5 2245 h 3k 2
BAENRIER A BT EN RS H SRR 2
H 28/, ¥ H ENDF/B-VIILO () 3% 2 %
VERWME, I AL FIE Ry 1—100 eV. 7EUA

* 2 YTAu HRAFE

Table 2.  Information of spin groups of *7Au.
A e HAS A ¥ HiE SHTBEMA A BuEfzhi SV ETIN S
1 +1.5 -0.5 +1 0 +1
2 +1.5 +0.5 +2 0 +2
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Fig. 10. Comparison of SAMMY fitting results and experi-

mental data.
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TE— RS, MR D SR IE A AE 2 ;. H A
GTAF 2B BB R PR A 22, LR BURAF R K
Y RE T R 9, X S35 M L B T B AR IR AR, ok
A . 255 LRSI, J5 2k r SR & ey
I 70 1) XF GTAF % B 7 4E 0 F T H 41,
INBI AP RE 0 PR, W/ R R R T, 2) WMo A
L N1\ 3y R A M gy €1 B2 8 SN T
FE R 3) WFFEAE OB TR LW GTAF % & 15
PR R, W HAE R SAMMY F5 5 A A, 42
THUE B B

7T 4 %

GTAF WM R 1) #ad 2 Emd
e, O ARSRAT A 2) R RS 26
%5 PSD, i RREAE . MAEAR . o B T AJK;
3) &5 C A R RN ZS B S B SR U AR S AN 3R
By ALASIRE s 4) 3T 0.3 eV PL T Byt X354
FEARJE (KRR ELARIR); 5) 4ia A=, 1A
PR M2 6) B 1] SAMMY F2 % 45 th LR S50
It AL A A RSO AR, nT U A2 R
S St BRI A KA A I RS BCS BE E
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FRIT 45 A A = LR 50 B Be A S8 i &, 7
BRI R, SCIEE LA S5 3 5 8E R 2= i
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TRUNEYRE, P55 5 5 PR AR TR RO 22
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IR R IE, X 2 R EURA AR A
PR A PR i iR 25 F — 20 K 2) S HIBR AR IS (1Y)
TIRAFEE—EAEE, X2 SE0HIH A ER

£ 3  SAMMY #EMHLIRZSES ENDF/B-VIILO X [t
Table 3.  Comparison of resonance parameters fitted by SAMMY and ENDF /B-VIIL0.

figtt /eV IR T /meV AN Ey % 58 R /meV
PEE ENDF/B-VIIL0O MEHE ENDF/B-VIIL0 PEE ENDF/B-VIIL0O
4.93709 4.8997 17.6345 1.496 121.9605 121.4
46.5717 46.669 0.20511 0.22 190.5456 127
57.9329 58.078 4.99505 0.431 175.7 113
59.9007 60.2914 137.619 7.066 115.4935 118
78.2631 78.5 34.3565 17 125.296 124
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Neutron capture reaction cross-section data processing
and resonance parameter analysis of *"Au
based on white light neutron source’
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Abstract

Neutron capture reaction is one of the neutron reactions and plays an important role in using reactor
control rods and shell materials, designing nuclear device structures, and studying nuclear astrophysics S
processes and element origins. The 4n BaF, detection device has advantages such as high time resolution, low
neutron sensitivity, and high detection efficiency, thus making it suitable for measuring neutron radiation
capture reaction cross-section data. In order to fill the gap in our neutron capture reaction data in the keV
energy range and improve their accuracy, the Key Laboratory of Nuclear Data at the Chinese Institute of
Atomic Energy (CIAE) has established a Gamma Total Absorption Facility (GTAF), which consists of 28
hexagonal BaF, crystals and 12 pentagonal BaF, crystals to form a spherical shell with an external diameter of
25 cm and an internal diameter of 10 cm, covering 95.2% of the solid angles. The Back-n beam line of the
Chinese Spallation Neutron Source (CSNS) is a back-streaming white beam line that covers neutron energy
ranging from a few eV to several hundred MeV, making it suitable for measuring neutron capture cross-sections.
The reaction cross-section data of “7Au is measured by using GTAF on the Back-n beam line. The
measurement data are preliminarily background deducted through energy screening, PSD method, and crystal
multiplicity screening. Subsequently, the background is analyzed and deducted based on the measurement data
of "C and empty samples, and the yield of ¥"Au capture reaction is obtained. Resonance parameters are a set
of parameters extracted from experimental data to describe the resonance curve, which can eliminate the
influence of experimental conditions on resonance data and are more important than the cross-section obtained
from experiments. The resonance energy, neutron resonance width, and gamma resonance width parameters of 197
Au at 1-100 eV are fitted by using the SAMMY program. From the comparison between the resonance curves
obtained from experimental measurements and the resonance parameters obtained from fitting with the
ENDF/B-VIIIL.0 database, it can follow that the experimental measurement results are in good agreement with
the database, nevertheless, there exist some differences in the resonance parameter, which may be due to the
GTAF energy resolution, Back-n neutron spectrum measurement accuracy, and the experimental background

deduction method. Our next work is to identify the sources of difference.

Keywords: neutron capture cross section, resonance parameters, white neutron source, gamma-ray total

absorption facility
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Neutron capture reaction cross—section data processing and resonance parameter analysis of 197 A u based on white

light neutron source
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