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Silver indium cadmium (Ag–In–Cd) control rod is widely used in pressurized water reactor nuclear power plants,
and it is continuously consumed in a high neutron flux environment. The mass ratio of 107Ag in the Ag–In–Cd con-
trol rod is 41.44%. To accurately calculate the consumption value of the control rod, a reliable neutron reaction cross
section of the 107Ag is required. Meanwhile, 107Ag is also an important weak r nucleus. Thus, the cross sections
for neutron induced interactions with 107Ag are very important both in nuclear energy and nuclear astrophysics. The
(n,γ) cross section of 107Ag has been measured in the energy range of 1–60 eV using a back streaming white neutron
beam line at China spallation neutron source. The resonance parameters are extracted by an R-matrix code. All the
cross section of 107Ag and resonance parameters are given in this paper as datasets. The datasets are openly available at
http://www.doi.org/10.11922/sciencedb.j00113.00010.

Keywords: neutron capture cross section, pulse height weighting technique (PHWT), 107Ag (n,γ)108Ag, the
China spallation neutron source (CSNS) Back-n facility

PACS: 82.20.Pm, 28.20.Np, 27.60.+j, 07.05.Kf DOI: 10.1088/1674-1056/ac48fd

1. Introduction

Silver indium cadmium (Ag–In–Cd) control rods are
widely used in pressurized water reactor nuclear power plants.
Its main function is to compensate for the remaining reactivity
of the initial charge, adjust and maintain the reactor to oper-
ate at a specific power and to ensure that the stack can be shut
down safely in normal or emergency situations.[1] The con-
trol rod absorber is continuously consumed in a high neutron
flux environment, which causes the value of the control rod
to change with the fuel consumption. In the early days, the

safety margin of the reactor was relatively large, the fuel con-
sumption in the reactor was relatively shallow, and the role
of the control rod in the operation strategy was not obvious.
With the increasingly prominent problem of energy shortages,
in order to improve fuel utilization and reduce fuel cycle costs,
reactor design has continued to developed in the direction of
deep burnup. Therefore, the role of the control rod in the op-
eration strategy is becoming more and more important.[2] Ac-
curately calculating the value of the control rod requires a re-
liable neutron reaction cross section of the control rod. The
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initial mass composition of the core of the Ag–In–Cd control
rod is 80% Ag, 15% In and 5% Cd. Among them, 107Ag ac-
counts for 41.44%, and 109Ag accounts for 38.56%.[3] Mean-
while, the heavy elements beyond the iron-peak are generally
created by various neutron capture processes taking place as
either the result of mixing in very evolved stars or explosions,
i.e., the slow neutron capture process (s process)[4] and the
rapid neutron capture process (r process).[5] Observations and
theoretical predictions indicate that the r process has two com-
ponents and/or takes place in different astrophysical environ-
ments giving rise to a main and a weak formation channel.[6]

Some of the proposed processes are the lighter element pri-
mary process.[7] Silver is a lighter heavy element and its neu-
tron capture cross section can be considered when attempting
to explain the abundances of the lighter heavy elements. From
1946 to 2013, more than 40 experiments published the neutron
capture cross section of silver 107 isotope (107Ag, Fig. 1), but
none of these measurements focused on 1–60 eV.[8–21] Mean-
while, there has not been a public experiment that has fully
measured the resonant peak of 107Ag. The most recent mea-
surement of silver’s neutron capture cross section was per-
formed by Šalamon et al. at the time-of-flight (TOF) facil-
ity GELINA of the EC-JRC-Geel in 2019.[22] They measured
107Ag and 109Ag resonance parameters for neutron induced
reactions below 1 keV. They used the natural targets in the ex-
periments, and thus their data should be verified further by an
isotope target.

This work measured the 107Ag (n, γ) cross section be-
tween 1 eV and 60 eV with an enrich isotope 107Ag target.
The experimental methods and data analysis and uncertainty
are described in detail below. The neutron capture resonance
parameters of 107Ag in this energy region are also provided.

2. Experimental method
The China spallation neutron source (CSNS) is the first

spallation neutron source in China, and is mainly used for

the experimental study of neutron scattering.[23–29] The back-
streaming white neutron beam line (Back-n) was built in the
beginning of 2018, and this is a branch line of the CSNS.[30,31]

It is mainly used for neutron data measurements. The max-
imum neutron flight distance of Back-n is approximately
80 m, while the neutron energy range is 0.5 eV–200 MeV. At
the Back-n experimental station, the neutron flux can reach
107 cm−2·s−1.
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Fig. 1. Existing experimental data of 107Ag from EXFOR database.[8–21]

Line is evaluated data from ENDF/B-VIII.0

A detection system consisting of four C6D6 scintillation
detectors was installed at the center of ES#2, approximately
76 m away from the spallation target. Each C6D6 liquid scin-
tillator has 127 mm in diameter and 76.2 mm in length, and
the scintillator was contained in a 1.5-mm thick aluminum
capsule and coupled with a photomultiplier tube (ETEL 9390
KEB PMT).[32,33] The present layout of the detector is con-
sistent with the previous one.[34] The neutron flux was mea-
sured by a Li–Si detector, which is based on the 6Li(n, α)3H
reaction.[35,36] Back-n data acquisition system (DAQ) adopts
a full waveform data acquisition solution.

Table 1. Information of targets used in this experiment

Targets Formula Diameter Thickness Weight

107Ag

ω(107Ag) = 99.5± 0.1 % ω(109Ag) = 0.3 %

30.000(±0.001) mm 0.100(±0.001) mm 0.745(±0.005) g

ω(Bi) < 7 ppm ω(Cr) < 10 ppm

ω(Fe) < 10 ppm ω(Ni) < 10 ppm

ω(Sb) < 30 ppm ω(Si) = 30 ppm

ω(Al) = 7 ppm ω(Cu) = 6 ppm

ω(Zn) < 10 ppm ω(Pb) < 10 ppm
natPb natPb 30.000(±0.001) mm 0.100(±0.001) mm 0.787(±0.005) g
197Au ω(197Au)> 99.9% 30.000(±0.001) mm 0.100(±0.001) mm 1.423(±0.005) g

The experiment took about 57.5 h, for 197Au, natPb and
107Ag targets, with detail information shown in Table 1. Back-
n provides two measurement modes after 2019. (1) One is
the normal beam shooting mode. From the generation of the
neutron beam to the target, there is no manual intervention to

reduce the in-beam γ background. The main measurement of
this experiment was carried out in this mode. (2) The other is
to add a lead absorber at the neutron beam window. The role
of the lead absorber is mainly to shield the in-beam γ back-
ground, and it will also have a certain impact on the flux and

038204-2



Chin. Phys. B 31, 038204 (2022)

energy of the neutron beam. Since the response function of the
beam line under mode (2) has not been measured completely,
all the measurements in this experiment are under mode (1).
Our previous work[37] has measured the neutron capture cross
section of 197Au and verified that the experiments and data
processing are valid. In order to ensure the correctness of the
experimental settings and data processing this time, we mea-
sured the gold target for 5 h and obtained results consistent
with the previous measurements,[38] proved the reliability of
the experimental setting and data processing. Subsequently,
107Ag target was measured for 18.5 h, which statistic is con-
sidered sufficient (statistic error < 1%). In order to scale the in
beam γ background, next we measured 4 h the sample (107Ag)
with a filter which is composed of 40 mm thick aluminum lo-
cated at the end station 1. Taking into account the fact that
the environment has been activated by the neutrons, we re-
placed the empty target immediately after the measurement of
the 107Ag target in order to restore the background of the 107Ag
target measurement. The empty target was measured for 10 h.
After that, the natural lead target was measured for 10 h. Fi-
nally, in order to evaluate the environmental background af-
ter activation and delayed gamma in the beam line, an empty
target with no beam run was measured for 10 h. During the
experiment, the average beam power was about 100 kW, with
uncertainty less than 1%.

According to the previous work,[34] background analysis
is very important and directly determines the reliability of the
experimental data. Therefore, a detailed analysis of the exper-
imental background is discussed below.

3. Background analysis
For neutron capture cross section measurements with

C6D6 detectors at Back-n, there are mainly two background
types:[39] 1) Sample-independent background, which is not
correlated with the sample, like environmental radioactivity,
and so on. 2) Sample-dependent background, which is cor-
related with the sample because of the scattering of in beam
particles.

B(t) = B0 +Bempty(t)+Bsample(t), (1)

where B0 is the background which is not correlated with the
sample and time; Bempty is the background which is correlated
with time but not correlated with the sample; Bsample(t) is re-
lated to all the in-beam particles intercepted by the sample,
including the scattered neutron background Bsn(t) and the in-
beam γ background Bsγ(t). Thus, Eq. (1) can be expressed as

B(t) = B0 +Bempty(t)+Bsn(t)+Bsγ(t). (2)

The experiment measured the empty target with no beam
to determine B0; data of empty target with beam to determine
Bempty(t). Background in the keV energy region is essentially

determined by elastic neutron scattering [Bsn(t)] and by the
contributions due to in-beam γ rays [Bsγ(t)]. These compo-
nents were determined experimentally in dedicated runs with
a lead target, which is an ideal target to measure in-beam γ

background because the neutron capture cross section of Pb is
extremely low compared to that of Ag and is almost free of res-
onances in the energy range of interest. Additional measure-
ments with neutron filters have been made for normalization
of these background runs. The normalized counts spectrum is
shown in Fig. 2.

100 101 102 103 104 105

Incident energy (eV)

10-1

10-2

10-3

100

101

N
o
rm

a
li
z
e
d
 c

o
u
n
ts

Beam off
n+Empty
n+natPb
n+107Ag

Fig. 2. Normalized spectra.

The contributions of the neutron-induced background and
the sample-independent background measured without sample
exhibit a smooth decrease close to a 1/v law. The background
reduces to this component below 20 eV. As shown in Fig. 3,
the in-beam γ rays, which are scattered in the sample, have
a contribution between 20 eV and 100 keV, and the maximum
value appears at the neutron energy near 1 keV. The total back-
ground is fitted according to the following function:

f =
a1√
En

+a2 · ea3/
√

En +a4 · ea5·
√

En +a6, (3)

where En is the neutron energy in units of MeV. The best fit
parameters are a1 = 2.735× 10−5, a2 = 0.164, a3 = −0.016,
a4 = 0.137, a5 =−17.1, a6 =−0.122.
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background (red line obeys the 1/v law) and the contribution from in-beam
γ rays (the green line is get from the purple one minus the red one).
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To normalize these background components, a spectrum
of the Ag target was taken with filters. The 40-mm thick Al
filter was chosen so that neutrons were completely removed
at the position of resonances at 34.7 keV and 86 keV. The Ag
spectrum taken with filters was first corrected for the overall
flux attenuation in the filters, as shown in Fig. 4.
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Fig. 4. The 107Ag spectrum with filters in the neutron beam. The two back-
ground components caused by neutrons and γ rays have been fitted to match
the minimum of the filter valleys.

The in-beam γ background has different effects on the
experimental results in different energy regions, at the same
time, the uncertainty caused by the in-beam γ background also
depends on the target. For 107Ag, in-beam γ background will
bring uncertainties less than 13.1% at 10–100 eV, and less than
22.0% at 100 eV–10 keV, and uncertainties less than 11.6% at
10–100 keV. For other nuclei, the lower capture cross section
will bring even larger uncertainty.

4. Data analysis
The key to data analysis is to get the number of neutron

capture reaction in the target. It depends on the detection ef-
ficiency and accuracy of the detector’s response to (n,γ) re-
action. The efficiency of C6D6 scintillators for detecting the
prompt γ-ray cascade emitted in neutron capture reactions de-
pends on the complex de-excitation path of the compound nu-
cleus. Consequently, the measured signals are required to be
subjected to the pulse height weighting technique (PHWT),[40]

which can be used to make the detection efficiency indepen-
dent of the energies of the cascade γ rays.[41,42]

The core of PHWT is to get accurate weighting functions
(WFs), which reliy on simulation. The simulation must con-
sider the effects of the target, the detector, and the environ-
ment in detail. Thanks to GEANT4’s[44] powerful geometric
construction capabilities, the structure and materials of the de-
tector can be described as detailed as possible in the simulation
process, so as to obtain more realistic WFs.

Experimental capture yields were obtained by means of
weighting functions (WFs), which are parameterized as poly-

nomial functions of the γ ray energy. Each event is weighed
by the proper WF to ensure that the cascade efficiency of the
detectors is proportional to their excitation energy. This ma-
nipulation of the raw data is valid when the efficiency of the
detector is sufficiently low as to detect only one γ ray per cap-
ture event. This is the case for the C6D6 setup.[43]

The energy deposition of mono energetic γ rays with
different energies in the C6D6 detector was simulated using
the GEANT4 code.[44] The efficiency curve was calculated as
shown in Fig. 5(a). By weighting the weight function to the
efficiency curve, the relationship between detection efficiency
and energy is almost linear (Fig. 5(b)), i.e., the ratio of effi-
ciency to energy is approximately equal to 1 (Fig. 5(c)).
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the energy. We choose to eliminate the influence of the weight function of
failure by setting a threshold when analyzing the PH spectrum.

After applying WFs, the capture yield can be determined
using the following formula:

Yw(E) =
Nw

NsISn
, (4)

where Yw is neutron capture yield, Nw is weighted pulse height
spectrum count, Ns is the area density of the sample, Sn is
the neutron binding energy of the sample, and I is the neu-
tron flux. In 2019, Back-n collaboration measured the neutron
energy spectrum based on the 235U (n, f ) reaction.[46] The re-
lationship between the neutron capture cross section and the
reaction yield is as follows:

Yw(E) = (1− eNσt (E)t fc)
σc(E)
σt(E)

, (5)

where σc is the neutron capture cross section, σt is the neutron
total cross section, N is the atom density, and t is the thickness.
Owing to the multiple scattering effect in target, a correction
factor fc is introduced. GEANT’4[44] simulations were used to
determine the value of fc (as seen in Fig. 6). Overall, the vari-
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ation of the fc value with neutron energy tends to be stable al-
though there are shape decreases in the region of 1–100 eV be-
cause of a significant increase in the neutron absorption cross
section of 107Ag in this energy region. Indeed, in the 100 eV–
10 keV energy region, the resonance structures are observed in
the neutron absorption and scattering cross section of 107Ag,
which results in the rough fc curve. The neutron capture cross
section of the sample can then be expressed using the follow-
ing formula:

σc =
Nw

NsISn
× σt

1− eNσt fct . (6)

The experimental error includes statistical and system er-
rors, which are mainly from the following contributions, i.e.,
experimental conditions uncertainty, data analysis method un-
certainty, and experimental statistical error.[34]

Uncertainty from experimental conditions includes un-
certainty of energy spectrum and the proton beam power. Ac-
cording to the Back-n collaboration,[46] the uncertainty of the
energy spectrum in Back-n ES#2 at the mode of without lead
absorber is between 2.3% and 4.5% above 0.15 MeV and less
than 8.0% below 0.15 MeV. Uncertainty in the proton beam
power was recorded during the measurement, resulting in an
uncertainty of less than 1.0%.
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Fig. 6. The fc value changed with incident neutron energy.

Uncertainties in data analysis are mainly caused by the
PHWT method, background subtraction and normalization
process. Since the measurement of neutron capture cross sec-
tion using pulse height weight technique is based on sim-
ulations, the details of the experimental environment and
the PWHT method[37] will affect the uncertainty estimation.
However, the upper cascade γ cannot be ignored, it has ap-
proximately 1.0% uncertainty. At the same time, the emission
of internal conversion electrons (EC) may lead to a reduction
in the cascade γ count, a cascade γ emission program includ-
ing a simplified model of internal conversion process is used
in the simulation (<0.5%). Previously, Tain et al. compared
the neutron width PHWT treatment results of a 1.15 keV for-

mant in 56Fe with experimental results, finding that the sys-
tematic error of PHWT was 2.0%–3.0%.[45] After calculating
the neutron capture cross section according to formula (6), the
first resonant peak (16.3 eV) is used to normalize the low en-
ergy results because the proton beam power fluctuation is not
considered in the neutron energy spectrum. Two methods are
considered in the normalization process: one is Gaussian fit-
ting of the experimental first resonance peak of 16–16.5 eV, in
which the normalized coefficient is calculated by comparing
the fitted curve with the evaluation data, and the other involves
comparison with evaluation data according to the experimen-
tal energy bin, selecting the energy bin in 16–16.5 eV, then
calculating the normalized coefficient. The calculation of the
normalization coefficient contributed an error less than 2.4%.
Uncertainty in data analysis also includes the systematic un-
certainty caused by target parameters, as shown in Table 2,
and it was less than 1.0%. Finally, the statistical uncertainty of
the experiment was 0.4%.

Table 2. The estimated statistical and systematic errors.

σ Sources Value

Experimental conditions

σ (BeamPower) Uncertainty from beam power < 1.0%
σ (I) Uncertainty from energy spectrum < 8.0%

Data analysis

σ (PHWT) Uncertainty from PHWT method < 3.0%
σ (Normalized) Uncertainty from normalization < 2.4%

σ (T ) Uncertainty from target parameters < 1.0%
σ (Statistic) Statistical error < 0.4%

In summary, the total error caused by experimental con-
ditions is 8.1%. The error caused by data analysis is less than
4.0% and the statistical error is 0.40%. Thus, the total uncer-
tainty of this experimental result is less than 9.0%.

5. Result and discussion
This work has measured the neutron capture cross section

of 107Ag in the energy range between 1 eV and 60 eV accord-
ing to formula (6). As shown in Figs. 7 and 1, the same trend
and error range of different experimental groups in 3–100 keV
confirm the correctness of the experimental process and data
analysis. It is worth noting that in 100 eV–3 keV, the experi-
mental results do not seem to match the evaluation data very
well. Although we cannot rule out problems that may come
from the evaluation database, since we have not been able to
fully determine the influencing factors of the experiment, we
cautiously suggest that this may require further experiments
to test and measure. These factors include background, en-
ergy resolution of the detector, and the response function of
beamline. We previously reported the results of gold targets
with two diameters of 30 mm and 50 mm, and found that the
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results are different for different sizes.[37] We guess this may
be caused by the mismatch between the target size and the
neutron beam spot size. The excess neutrons will create more
background in the environment. The Back-n experiment runs
in the double-bundle mode, which can save beam time, but it
also leads to poor energy resolution. Fortunately, this can be
corrected by adding the Back-n energy resolution function to
the R-matrix code.[47] Therefore, double-bundle mode will not
affect the resonance parameters extracted by the R-matrix.

In Section 3, we already did background analysis. How-
ever, from the results of the experiment, it seems that there
is a background baseline that leads to the lower limit of the
neutron capture cross section that we can detect in different
energy regions. In fact, the background baseline is not neces-
sarily the real background. It may be more determined by the
response function of beamline and not easily determined by
general background measurement methods. This requires ad-
ditional experiments to determine directly or indirectly. There-
fore, the experimental data near 100 eV will be submerged in
the background baseline and cannot be accurately extracted,
we have only published the resonance data below E = 60 eV.
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Fig. 7. The present experimental data. Yellow line indicates 107Ag (n,γ)
cross section from ENDF/B-VIII.0 database, and the red line is for 109Ag.
The blue line is evaluation data of target according to the yellow and red
lines. a is 109Ag content in target, which is 0.28%± 0.03%, calculated by
normalization. Red point with error bar is the present experimental data.

The present 107Ag sample contains 0.3%109Ag impurity,
which is also reflected in the neutron capture cross section in
Fig. 7. We calculated the 109Ag content by normalizing the
cross section, and got the content of 109Ag (0.28% ± 0.03%),
which is consistent with the nominal value listed in Table 1.
The red line in Fig. 7 indicates the cross section of 109Ag from
ENDF/B-VIII.0 database, which is weighted by the above pa-
rameters. In the same way, the yellow line represents the
weighted evaluation data of the 107Ag (n,γ) cross section. The
blue line is the result of the red line plus the yellow line.

As shown in Fig. 7, the background baseline is controlled
at about 4 barns in this energy region, which means that the
neutron capture resonance peak of 107Ag below 4 barns will

be difficult to distinguish from the background in this work,
such as those above 60 eV. The resonance structure of 109Ag
at 5.19 eV, 30.57 eV and 55.92 eV was detected. The ex-
perimental results match the evaluation database at 44.92 eV
and 51.57 eV but are different in some resonance peaks. Al-
though it still includes issues such as the response function of
beamline and background baseline have not been fully deter-
mined, experimental data is relatively reliable in the energy
region of 1–100 eV.[34] At 30.5 eV and 55.92 eV, the experi-
mental values are significantly higher than the evaluation val-
ues. Since they are very close to the background baseline, we
suggest this may be caused by the superposition of the true
value and the background baseline. This requires further ex-
periments to confirm. Meanwhile, at 55.92 eV, this deviation
is relatively reduced, which means that the background base-
line of Back-n varies with the neutron energy. It is worth not-
ing that at 41.6 eV, the experimental value is also significantly
lower than the evaluation database. We think the reason for
the background baseline is smaller. At 16.34 eV, the peak po-
sition of experiment slightly different from it of the evaluation
database. We recommend other independent experiments to
test them. Of course, we still cannot completely rule out that
the above situations are caused by the erroneous evaluation
data.

The neutron capture cross sections between 1 eV and
60 eV were analyzed using the R-matrix SAMMY code[48]

which takes into account all experimental effects, such as mul-
tiple interaction events (multiple scattering), self shielding,
the broadening of resonances due to thermal motion (doppler
broadening) and the resolution of the experimental setup. In
addition, the full sample composition, including impurities,
was taken into account[49] in simulation. There are some indi-
vidual resonance parameters, such as resonance spin 𝐽 , neu-
tron and radiative partial decay widths Γn and Γγ , which can be
determined in fitting data. In general, only energy and capture
kernel k, defined as

k = g
ΓnΓγ

Γn +Γγ

(7)

can be obtained reliably. The statistical factor g is given by

g =
2𝐽 +1

(2𝑠+1)(2𝐼+1)
, (8)

where 𝑠 = 1/2 is the neutron spin, and 𝐼 is the ground state
spin of the target nucleus. 𝐽 = |𝐿+𝑆|, 𝑆 = 𝑠+ 𝐼 , 𝐿 is the
orbital angular momentum. The final fitted capture cross sec-
tions are shown in Fig. 8, the black line indicates the R-matrix
results, and the extracted resonance parameters are listed in
Table 3. At 30.57 eV and 55.92 eV, the resonance parameters
measured in this experiment deviate from those measured by
Šalamon et al.[22] using the natural target and the evaluation
parameters from ENDF/B-VIII.0.
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Table 3. Resonance parameters extracted from the R-matrix analysis of experimental data.

Isotope ER (eV) I l J g
Γγ (meV) Γn (meV) Γγ (meV) Γn (meV) Γγ (meV) Γn (meV)

Present work Šalamon et al., 2019[22] ENDF/B-VIII.0

107Ag

16.34 0.5 0 0 0.25 136.9 13.7 142.2 10.64 135.0 11.6
41.57 0.5 0 1 0.75 134.3 4.4 142 4.56 137.0 5.4
44.92 0.5 0 1 0.75 143.7 1.3 140 1.00 147.0 1.2
51.57 0.5 0 1 0.75 141.9 21.8 137.3 22.53 142.0 23.9

109Ag

5.19 0.5 0 1 0.75 130.9 11.93 130.3 13.24 130.0 12.7
30.57 0.5 0 1 0.75 132.7 10.58 125.5 7.38 130.0 7.3
39.88 0.5 0 1 0.75 135.0 5.31 139.7 4.76 131.0 5.3
55.92 0.5 0 0 0.25 143.8 31.96 131 36.08 139.0 37.2
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Fig. 8. The resonance parameters of 107Ag in the energy range of 1–60 eV.

The detailed data of the cross sections and resonance
parameters can be found in the supplementary materials. It
contains 3 excel files, which are described below: cross
section.xlsx presents the experimental data of neutron cap-
ture cross section of 107Ag between 1 eV and 60 eV; Res-
onance Parameters(Ag-109).xlsx gives the resonance param-
eters of 109Ag extracted by R-matrix from the experimental
data; and Resonance Parameters(Ag-107).xlsx provides the
resonance parameters of 107Ag extracted by R-matrix from
the experimental data. These datasets are openly available at
http://www.doi.org/10.11922/sciencedb.j00113.00010.

6. Summary and conclusions

We have measured 107Ag (n,γ) cross section by an enrich
isotope 107Ag target at the Back-n beam line at CSNS. Infor-
mation about the 109Ag impurities remaining in the target was
also extracted. We noticed that at 41.6 eV, the experimental
data were significantly lower than the evaluation values from

ENDF/B-VIII.0, and we have ruled out the background rea-
son. At 16.34 eV, there were some differences between the
experimental values and the evaluation value in the peak po-
sition. At 44.92 eV and 51.57 eV, the results were consistent
with the evaluation database of ENDF/B-VIII.0.

Resonance capture parameters between 1 eV and 60 eV
were extracted by the R-matrix code SAMMY. The results
were compared with the data extracted by Šalamon et al.
from natural target and results from the evaluation database
of ENDF/B-VIII.0. The total error is less than 9.0% in this
work, and results can be used to calculate reactor burn up to
see the influence of silver nuclear data.
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