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Fig. 1. Schematic diagram of measurement device.
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Table 1. Parameters of the '%Tm sample.
T £ /mm BB /mm i /mg FE T 22 / (atom-b 1)
1# 60.34 & 0.05 60.98 + 0.08 17542.48 + 0.30 1.694 x 103
24 60.37 £+ 0.11 60.62 4 0.02 151679.48 £ 0.46 1.472 x 102
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Fig. 2. Background of a 0.5 mm sample.
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Fig. 3. Neutron transmission and SAMMY fitting results.
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Fig. 4. Comparison of the '®Tm neutron total cross section with EXFOR and ENDF libraries.

#* 2 '9Tm PPRRNIHRSECS ENDF /B-VIIL1 HEAEEXT

Table 2. Comparison of '*Tm neutron reaction resonance parameters with ENDF /B-VIIIL.1 recommended values.
E, /eV I, /meV Iy /meV k
ATHE  ENDF/B-VIIL1 ATHE  ENDF/B-VIIL1 ATHE  ENDF/B-VIIL1  ATAE ENDF/B-VIIL1
3.9084-0.002 3.906 7.3840.24 7.47 105.70+£7.40 102.4 5.17+0.21 5.22 1
14.33+0.01 14.32 9.1340.16 9.12 98.804:6.92 97.1 2.09+0.14 2.08 0
17.4340.01 17.42 5.46+0.04 5.74 81.4045.70 81.4 1.2840.04 1.34 0
28.734-0.26 28.90 0.21+0.01 0.21 93.704-6.56 95.0 0.164-0.01 0.16 1
34.854-0.01 34.79 6.864-0.06 5.87 86.004:6.02 86.0 4.764-0.06 4.12 1
37.644-0.06 37.51 0.45+0.02 0.46 123.96+8.68 86.0 0.34+0.02 0.34 1
44.884-0.01 44.79 2.91£0.18 3.47 99.0046.93 93.0 2.12+0.17 2.51 1
50.74+0.07 50.58 5.064-0.37 5.40 89.01+6.23 79.0 3.5940.33 3.79 1
59.2940.02 59.07 10.1340.21 10.0 86.004-6.02 84.0 6.80+0.18 6.70 1
63.174-0.01 62.97 0.964-0.06 1.00 78.02+5.46 78.0 0.71£0.06 0.74 1
65.984-0.01 65.75 139.18+0.49 113 83.0045.81 83.0 13.00£2.28 11.96 0
83.5540.13 83.18 7.504+0.09 7.53 85.004:5.95 85.0 5.17+0.09 5.19 1
94.164-0.06 94.10 35.0841.92 32.0 119.1248.14 86.0 18.56+1.19 17.49 1
95.954-0.02 95.40 4.25+0.32 3.80 71.004+4.97 71.0 1.004+0.29 0.90 0
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Fig. 5. The results of fitting transmission.
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Table 3. Resonance parameters of neutron nuclear reac-

tions for two spin states.

J En /BV R, /mCV I~ /meV
0 8.0374:0.009 0.036+0.002 86
1 8.0374:0.009 0.015+0.001 86
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Fig. 6. Comparison of the reconstructed cross section of the

resonance parameters in this work with those recommend-
ed by ENDF/B-VIIL.1 library.
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Measurement of neutron total cross sections and resonance

parameters analysis of 1Tm in the region from
1 eV to 100 eV”
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Abstract

The neutron total cross section is one of the most fundamental nuclear data. In the low-energy resonance
region, discrepancies among measurements arise from experimental backgrounds, sample self-shielding, and
instrumental broadening, which complicate the precise determination of cross sections. In this work, the neutron
total cross section of Tm is measured at the Back-n facility of the China Spallation Neutron Source (CSNS).
Wing-shaped lithium glass detectors are used to record the transmitted neutron signals from samples with
thicknesses of 0.5 mm and 4.5 mm. The raw data are processed, including time-of-flight correction and
normalization to the incident proton number, to account for the fluctuations in the proton beam intensity. The
in-beam 7 background is quantified using the saturated resonance absorption technique with glass scintillators.
After background subtraction, transmission and total cross-section data are obtained in an energy range of
1-100 eV. The measured spectra are analyzed using the SAMMY code within the framework of the R-matrix.
Neutron capture yield data are incorporated to improve the reliability of the extracted resonance parameters.
For the resonance near 8 eV, the Iy is set to the library average value of 86 meV. The resonance energy is
determined to be 8.037 eV, consistent with the recently reported resonance by I. Knapovd et al. and the
neutron widths for both total spin states are evaluated. Based on the extracted parameters, the neutron total
cross section of '%Tm is reconstructed using the Reich—-Moore approximation. The reconstructed cross section
shows good agreement with those recommended by ENDF/B-VIIL.1 library, confirming the reliability of the
resonance parameters extracted from the capture-transmission measurements. Overall, the present
measurements and analysis provide a set of resonance parameters for 'Tm, enhancing the experimental
foundation for both nuclear physics research and nuclear industry.

The datasets presented in this paper, including the neutron transmission, neutron total cross section, and
resonance parameters are openly available at https://www.doi.org/10.57760/sciencedb.j00213.00192.

Keywords: neutron transmission, neutron total cross section, resonance parameters, R-matrix
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