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Fig. 1. The layout of the Back-n white neutron source at CSNS and the neutron total cross section measurement setup.

020110-2


http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1

) 3B £ 3R Acta Phys. Sin. Vol. 75, No. 2 (2026) 020110

\ -|;0.5 mm Co

=

B2 RS (a) FISCREE (b)

Fig. 2. Natural silver sample (a) and experimental setup (b).
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Fig. 3. FIXM detector.
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Fig. 4. (a) o particle signal and (b) fission fragment signal.
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Fig. 5. The neutron beam profile at the Ag sample position.
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Fig. 7. 2D distribution of neutron TOF ws. signal amp-
litude (neutron energy region: 1 to 31 eV).
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Fig. 8. Neutron flight path calibration.
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Fig. 9. The fission rates of two >*U cells (a) and their con-

sistency (b).
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Fig. 10. The neutron background fitting of sample out (a) and sample in (b), and the fission rate spectrum comparison after neu-

tron background subtraction (c) and the transmission rate (d).
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Fig. 11. Fission rate as a function of neutron energy (a) and neutron transmission rate at 10—100 eV (b).
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Table 2. The resonance parameters fitted by SAMMY.
E, /eV I,/meV
This work  Liet al.® ENDF/B-VIII.0 CENDL3.2 This work  Lietal.?® ENDF/B-VII.0 CENDL3.2
16.33 16.34 16.30 16.30 7.16 13.70 11.6 11.80
WG 41.52 41.57 41.57 41.50 4.60 4.40 5.37 5.40
44.90 44.92 44.90 44.80 1.10 1.3 1.2 3.40
51.44 51.57 51.56 51.40 21.97 21.8 23.9 21.60
30.51 30.57 30.60 30.40 7.66 10.58 7.33 7.30
40.33 39.88 40.30 40.10 4.60 5.31 5.3 6.20
109Ag 55.72 55.92 55.80 55.70 38.32 31.96 37.20 36.80
71.04 — 71.0 70.08 26.15 — 24.14 26.40
87.57 — 87.70 87.70 5.13 — 6.40 6.20
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Abstract

Silver is a very common material in archaeology, and its neutron total cross-section is crucial for neutron

resonance transmission analysis (NRTA) in archaeometry. In this work, the neutron total cross sections of

natural silver ("'Ag) in the resonance region from 10 to 100 eV are measured at the China Spallation Neutron

Source (CSNS) back-streaming neutron facility (Back-n). The neutron transmission rate of a 0.3 mm "*Ag
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sample is measured with a fission chamber equipped with U neutron converters. The neutron total cross-
sections around resonance peaks at 16.25, 30.35, 40.15, 41.35, 44.6, 51.25, 55.45, 70.75, 87.3 eV are obtained.
The cross-sections measured in this work are generally higher than previous measurements by G. Kim et al. and
F. G. P. Seidl et al. These significant discrepancies are probably due to the resolution function of the facility,
which is very sensitive to the resonance peaks.

The resonance parameters, i.e. the peak position of the resonances (FE,) and the neutron width (I},)—of
W7Ag and 'Ag, are extracted by fitting the transmission rate based on R-matrix theory. The extracted
parameters F,., and I, are generally in good agreement with the evaluations of ENDF/B-VIIL.0 and CENDL-
3.2, but the neutron width at 16.33 eV is significantly lower than the evaluations. The resolution function of the
facility is considered to be the main reason of the inaccuracy. More accurate resonance parameters will be
extracted in the future when a better control of the resolution function is achieved.

This work provides new cross-section data for the research and development of the NRTA technique at the
CSNS Back-n facility and enriches the experimental dataset for the neutron total cross-section of natural silver.
The dataset of this paper is available at https://doi.org/10.57760/sciencedb.j00213.00208.

The experimental setup at CSNS Back-n
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