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Fig. 1. Measurement principle of neutron capture reaction.
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Fig. 2. Arrangement of Back-n at CSNS.

222801-3


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

) 32 2 3R Acta Phys. Sin. Vol. 70, No. 22 (2021) 222801

R 1 ORFEMEEAHLUR T SEE)T 2 7B R OB S

Table 1.  Simulation result of neutron beam spot size at End-station 2 with different collimator aperture.
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¢30 mm @12 mm ¢15 mm @40 mm
$60 mm ¢50 mm $50 mm $58 mm

90 mm x 90 mm 78 mm X 62 mm

76 mm X 76 mm 90 mm x 90 mm
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Fig. 3. Experimental result of neutron energy spectrum at
End-station 2.
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Fig. 4. Neutron beam profile and distribution in horizontal

and vertical directions.
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Fig. 5. (a) BaF, detector unit; (b) GTAF-II spectrometer.
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Fig. 6. Signal waveform detected by BaF', detector.
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Fig. 7. Electronic diagram of GTAF-II spectrometer.
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Fig. 8. Schematic diagram of over threshold trigger.
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Table 2.  The characteristics of experimental

samples.
et % /(grem?®)  HAA/mm  JEE/mm 4 /%
97Au 19.32 25 0.2 99.99
nat 2.25 25 1 99.99
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Fig. 9. (a) Comparison of time-of-flight spectrum; (b) com-

parison of sum energy spectrum.
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e (6.51 MeV). Geantd 4L 45 R R B 7E 1
B BaF, HRI#5 BAIT W RE =0 HE R R 20% 1451
T, R R SN N R RE T Y RE Y R 25—
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F 2.5 MeV M0V 2 5 B PR R TE L.
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TR Frkgm. 7Efe Sen i b B, A Z E
BAEF 1 TN A,

2.0
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i3I AT S
1.5}
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Fig. 10. Comparison of crystal multiplicity.
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Fig. 11. Experimental results of neutron capture cross sec-

tion of M¥7Au.
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Abstract

The data of neutron capture cross section are very important for the research of nuclear astrophysics,
advanced nuclear energy development. Owing to the limitation of neutron source and detector, the experimental
data of neutron capture cross section in an energy range of 1 eV-10 keV were almost blank in China. The first
Chinese gamma-ray total absorption facility has been constructed in the key laboratory of nuclear data at
China institute of atomic energy, which consists of 40 BaF, detector units. The BaF, crystal shell with a
thickness of 15 ¢cm and an inner radius of 10 cm covers 95.2% of the solid angle. On-line measurement method
of neutron capture reaction cross section is established on the back-streaming white neutron source of China
spallation neutron source by using the upgraded facility. The cross section of *”Au neutron capture reaction is
measured for the first time under the experimental condition of irregular 30 mm neutron beam spot. The
measured position of resonance peak is well consistent with the relevant data of ENDF evaluation database,
which verifies the reliability of the measurement device and measurement technology, and thus laying the

foundation for the acquisition of high precision cross section in future.

Keywords: gamma-ray total absorption facility, cross section of neutron capture, China spallation neutron

source, white neutron source
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