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Table 1.  Sample information.

)RR /mm HA/mm fiE/mg %/ (atomb )

nat] g 1.06 30 7373.11 3.58820 x 103
wlu o 0.207 30 1439.84 7.00715 x 104
TAu 0.1 30 1357.17 5.86721 x 10
natph 0.53 30 4249.75 1.74678 x 103
¥Co 0.4 80 17894.51 3.63240 x 103
ntAg 0.4 80 21091.40 2.34173 x 103
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Fig. 1. Comparison of CgDg detector light output and

Geant4 simulation results.
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Fig. 2. Energy calibration of C4Dg detector.
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Fig. 3. (a) Light output spectra; (b) weight function; (c) original detection efficiency; (d) weighted detection efficiency.
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Fig. 4. Comparisons of weighted counts spectrum. Black,
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low 0.3 €V energy region, respectively.
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Fig. 5. (a) Background shape analysis; (b) weighted count-

ing spectrum of "Lu with filters.
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Fig. 6. Comparison of capture yield with SAMMY fits of

1atlu targets with different thicknesses.
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Fig. 7. Neutron capture yield of "Lu. Black solid circles indicate the experimental data, red and green lines indicate SAMMY fit of
experimental data and SAMMY calculations of ENDF/B-VIILO evaluation data from 1.25 eV to 1.85 eV. Panel (a) and panel (b)
show 0.207 and 1.06 mm thickness of "*Lu, respectively.
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Fig. 8. Neutron capture yield of "Lu. Black solid circles indicate the experimental data, red and green lines indicate SAMMY fit of
experimental data and SAMMY calculations of ENDF /B-VIIL0 evaluation data from 1.85 eV to 6.5 eV. Panel (a) and panel (b)
show 0.207 and 1.06 mm thickness of ™'Lu, respectively. Red, pink, and blue arrows indicate the energies of the '™Lu, '"Lu, and

181Ta resonances, respective.
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Table 2.  Comparisons of resonance kernels of present experiment, ENDF/B-VIIL.0 libraries and Noguere et al.l?.

Eg/eV Element I J g ENDF/B-IIL.0 Ry 1atu-0.207 mm Ry naty-1.06 mm Ry Noguere-201923 Ry
1.56 Tw 7.0 7.5 0.53 0.252 0.257 £ 0.005 0.242 £ 0.002 —
2.59 ™Tu 3.5 4.0 0.56 0.100 0.111 4 0.004 0.073 £ 0.006 0.117 £ 0.005
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6.13 "Tw 7.0 7.5 0.53 0.709 0.792 4+ 0.012 0.807 4 0.016 —
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Abstract

The CgDg detection system coupling with the pulse height weighting technique is widely used for
experimentally measuring the neutron capture cross section. The thickness of sample used in the experiment
directly affects the neutron beam time and the reliability of the experimental data. In the present work, we
compare the lutetium (Lu) neutron capture reaction cross sections among the samles with different thickness,
obtained by the CzDg detection system of the back-streaming white neutron beam line at China spallation
Neutron Source (CSNS back-n). The light response of the detection system is simulated with the consideration
of the sample thickness by GEANT4 Monte Carlo simulation code. The 4% order polynomial pulse weight
functions for different samples are determined by using the above light response function. In the experiment, the
high precision capture yield distributions in the resonance energy region are obtained by measuring the longer
flight distance and background. The experimental resonance parameters are deduced by analyzing the capture
yield distribution with the R-matrix theory. The comparisons of the results of capture yield and the resonance
parameters between the two groups show that the resonance curve of 1.06mm "*Lu sample changes due to its
thickness effect, and there is a large difference between the experimental resonance parameters and ENDF/B-
VIII.0 database. However, the experimental results of 0.207mm “*Lu sample can well accord with the ENDF/B-
VIII. 0 data.
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