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【【【【abstract】】】】The evaluation for 197Au(n,2n)196Au cross section was performed, the data of this
reaction in the neutron energy range from threshold to 30 MeV were given, compared with the
evaluation results by YUAN Hanrong et al., ZHAO Wenrong et al., Jose Martinez-Rico and YU
Baosheng et al.. The agreement between different evaluations is good. However, the deviations
are shown up for the data from ENDF/B-6 and JEF-2.2.

  Introduction

   The 197Au(n,2n)196Au is one of the important
dosimetry reaction. More than 40 measurements have
been reported. Most of the experimental data were
carried out by using the activation method and a few
of them were carried out by using the large liquid
scintillators.
   The recent evaluations were reported by Yuan
Hanrong[1] et al., ZHAO Wenrong[2] et al., Jose
Martinez-Rico[3] and YU Baosheng[4] et al. The
comparison among them are shown in Fig. 1. The
agreement among the differential evaluations is good.
However, the deviations are shown up in the energy
region from 12 MeV to 20 MeV. The evaluation of
Jose Martinez-Rico is not smooth from the threshold
to 20 MeV, the data are lower in the range from 13
MeV to 15 MeV. The results of the evaluation are
also compared with the ENDF/B-6 and JEF-2.2. The
neutron energy extends to 30 MeV for ENDF/B-6,
and the data are lower at the energy lower than 14
MeV, and higher in the energy range from 14 MeV to
20 MeV. For JEF-2.2, the data is larger in the energy
range from 13 MeV to 16 MeV, and lower in the
energy larger than 16 MeV.
   The values of the different evaluations at the
energy 14.7 MeV, YUAN Hanrong et al. is 2094±40
mb, ZHAO Wenrong et al., 2137±40mb, Jose
Martinez-Rico,   2126±26mb,  YU Baosheng et al.

2133±34 mb and T.B.Ryves[5] et al., 2127±26 mb,
ENDF/B-6, 2187 mb. All evaluations were
performed based on the experimental data before
1989.
   In present work, we collected the new
experimental data and re-evaluate the cross section of
197Au(n, 2n)196Au at the energy 14.7 MeV. And the
cross section in the neutron energy range from
threshold to 30 MeV was recommended.

1  The  Evaluation  of  the  Data
   at  the  Energy  14.7 MeV

   In Table 1 are shown the measurements[6~35] for
the cross section of 197Au(n, 2n)196Au at 14.7 MeV
and their adjusted values. The R1 is an adjusted factor
for neutron energy according to the evaluation curve
of T. B. Ryves[5], and R2 is an adjusted factor for
standard cross section and gamma branching, the
standard cross section of 27Al(n,α) reaction are taken
from ENDF/B-6.
   From Table 1, it can be seen that most of the data
were measured relatively. The threshold energy of
197Au(n,2n)196Au reaction is 8.112 MeV, and the
threshold energies of used as standard reactions
27Al(n,α) is 3.248 MeV; 93Nb(n,2n), 8.926 MeV;
75As(n, 2n), 10.382 MeV; 56Fe(n,p), 2.965 MeV; and
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65Cu(n,2n), 11.399 MeV. For H(n,n)H reaction, the
threshold energy is zero. The threshold energy of the
standard reaction 93Nb(n,2n) is closed to the reaction
197Au(n, 2n)196Au, the data using this standard should
be in agreement with the true values of the reaction
197Au(n,2n)196Au. In contrary to the standard reaction
H(n,n)H, the results maybe have large error, because
the low energy neutron effect. We divide the data at
around 14 MeV into four groups: relative
measurements to reaction 27Al(n,α), H(n,n)H, 238U(n,f)
and others. The result is shown in Fig. 2. It was found
that the results with H(n,n)H reaction are much lower
than other three groups, the systematic errors should
be existed in these measurements, so the data were
given up. Some of the data in other three group are
abnegated since they are far away comparing with
other experimental data. In Table 1, the data with
“√” denotes the experimental data being adopted,
and “×” denotes the data being given up.
   The errors acting as weight were adjusted. In
Table 1, if there are no errors given by the author, or
the errors are lower than 5%~15% for NaI detector,
2%~10% for GeLi detector in the activation method,
the errors are adjusted, they are listed in Table 1 at
column “error”. Then, the average value with weight
for the cross section of 197Au(n,2n)196Au at 14.7 MeV
using their adjusted data was got:

σ =2131±13 mb

However, the error is just the called “internal error”,
only reflects the statistical one in the measurements,
it should be adjusted. The scale factor method was
adopted for present work
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Where ε denotes scale factor, N denotes the number
of measurements and χ2

N-1 is χ square and equal to
217.0 based on the chosen measured data listed in
Table 1. The adjusted error is 13 mb×ε, called
“external error” and equal to 38 mb. So the evaluated
value for the cross section of 197Au(n, 2n)196Au at
neutron energy of  14.7 MeV  is

σ =2131±38 mb

   Based on the late evaluation value, Yu
Baosheng’s, 2133±34 mb, the new measurement data
after this evaluation have been collected, listed in
Table 1 at column 21, 31,33, and 34 (from 1990 to
1997). According to the Bayesian method, the new
evaluated value is

σ =2130.8±32.6 mb

   This result is in good agreement with our
evaluated value.

2  The Recommendation for Cross
   Section

   The data processing and fitting are carried out for
present work in the following three steps:
   (1) Curve fitting for the cross section data in the
energy range from threshold to 30 MeV by using the
least square method;
   (2) Normalization of the obtained fitted curve to
the evaluated cross section value at 14.7 MeV.
   Fig. 3 gives the recommendation cross section of
197Au(n, 2n)196Au in the neutron energy range from
8.12 to 30 MeV. The recommendation results are
compared with the measurements, YU Baosheng’s
evaluation and ENDF/B-6. It is clear that the
recommended results are in agreement with the
experimental data.
   From Fig. 3, we found our recommendation is in
good agreement with the measured data in the
neutron energy range from 8.12 MeV to 30 MeV, and
is lower than ENDF/B-6 in the energy range from
14.7 MeV to 30 MeV and YU Baosheng’s evaluation
in the energy range from 8.12 MeV to 14.7 MeV
   Fig. 4 gives the comparison with the experimental
data, YU Baosheng’s evaluation and ENDF/B-6 in
the neutron energy range of 14 to 15 MeV. It is clear
that our results is very closed to YU Baosheng’s
evaluation and lower than ENDF/B-6, in good
agreement with measurement data.

3  Summary
   In present work, the results of evaluations
reported by YUAN Hanrong et al. ZHAO Wenrong et
al., Jose Martinez-Rico and YU Baosheng et al. are
compared. The experimental data were collected,
evaluated and adjusted for neutron energy, standard
cross section, and gamma branching and the cross
section of 197Au(n, 2n)196Au at the energy 14.7 MeV
was evaluated, the evaluation value is 2131±38 mb.
The recommendation cross section of 197Au(n,2n)
196Au in the neutron energy range from 8.12 to 30
MeV and comparisons with measured data, ENDF/B-
6 and YU Baosheng’s evaluation, were carried out.
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Fig.1 Comparison of the several differential evaluation results

Fig. 2 Comparison of the four groups of experimental data

with different standards

Fig.3 The recommendated cross section of 197Au(n,2n)196Au

and the comparison with Yu Baosheng’s evaluation

and ENDF/B-6

Fig.4 Comparison of cross section of 197Au(n,2n)196Au

with experimental data, YU Baosheng’s evaluation and

ENDF/B-6 in the energy range of 14 to 15 MeV
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The Effect of the Decay Data on Activation Cross Section
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【【【【abstract】】】】The effect of the decay data on evaluation of activation cross section is investigated.
Present work shows that these effects must be considered carefully when activation cross section
is evaluated. Sometime they are main reason for causing the discrepancies among the
experimental data.

   Introduction

   The neutron activation cross sections are very
useful in nuclear engineering applications especially
in fission and fusion reactors, and nuclear physics
studies. They are also used to confirm predictions of
nuclear reaction theory. As developing of nuclear
technology and nuclear engineering, more accurate
evaluated data are required.
   Up to now, a lot of neutron activation cross
sections have been measured by activation method.
And there are large discrepancies among some
reactions.
   There are many factors, which affects the
accuracy of the experimental data. According to the
principle of activation method, the decay data of
product is one of the factors which will affect the
measured data. In order to provide more reliable and

accurate evaluated nuclear data, evaluation is
necessary for decay data.
   In this work, the effect of the decay data on
activation cross section is investigated. Some
examples are given to show these effects.

1  The Effect of Decay Data

    According to the principle of activation method,
the decay data of residual nucleus will affect the
result of measured data. Usually the decay data
include the half-life of the residual nucleus, γ
branching ratio of the residual nucleus. On the other
hand, the decay scheme of the product will play an
important role in selecting the γ rays which were used
to determine the radioactivity of the reaction
products.


