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Table 1. Parameters of samples and monitoring plates.
g HA%/mm JELEE /mm JiiE /g FE/%
92Mo 20 1.03 3.2496 14.53
%Nb-1 20 0.79 2.0685 100
93Nb-2 20 0.78 2.0675 100
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W H Nb BE 55 B 7E Mo AE 5 0 20 BURE
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FRIEN ) FESCE TS d-T AT d Sk 90°
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Fig. 1. Schematic diagram of sample group suspension and

neutron source irradiation.
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Fig. 2. High purity germanium and internal bracket (source

placed at the center of the bracket).
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Fig. 3. Gamma spectra of the measured sample Mo and two

monitoring samples Nb.
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Fig. 4. Simulated scattered neutron energy spectrum.
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Table 3. Uncertainty evaluation table.
R ‘ AHXS AN E BE /%
92Mo(n,p)*Nb 9Nb-1(n,2n)**"Nb 9Nb-2(n,2n)*2Nb
Rt i <0.01 <0.01 <0.01
i 0.2 0.2 0.2
et 1.33 0.38 0.36
TP RERE S BUN Th B IE 1 1 1
FEEATE 0.7 — —
JUIT WSO 5E BE 0.36 0.7 0.7
W) 2 R I AN 0.55 — —
VAT AN 5 3 (A48 W) 2 o7 e TR A ) 1.85 — —
S E B 1.93 — —
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Fig. 5. Comparison between the cross-sectional values of

this experiment and existing data.
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INSTRMENTATION AND MEASURMENT

Accurate measurement of cross section of *2Mo(n,p)*™Nb
reaction induced by 14.1-MeV neutrons’

ZHOU Xiaoyuan?  JIANG Liyang!® LI Wenlin? GUO HaoY
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1) (Key Laboratory of Nuclear Data, China Institute of Atomic Energy, Beijing 102413, China)
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Abstract

Molybdenum, as an important structural material, has been widely used in nuclear energy systems.
Therefore, the high-precision neutron reaction cross-section of molybdenum is of great significance for
developing nuclear energy systems. This paper uses activation and relative measurement methods to measure
the reaction cross section of ?Mo(n,p)?*"Nb. The sample is irradiated at a 90° angle using nanosecond pulse
neutron generator (CPNG) from the China Institute of Atomic Energy. After a period of cooling time, the
activities of the activated product nuclei of the irradiated sample are measured using a high-purity germanium
detector, and the reaction cross section and correction factors are calculated. The traditional correction factors
include neutron fluence fluctuation, cascade, self-absorption, geometry and scattered-neutron corrections.
Finally, the reaction cross section of ?Mo(n,p)*"Nb at 14.1-MeV energy point is obtained. In order to reduce
the uncertainty of experimental measurements, this work proposes a strategy in which the test product and the
monitoring product are the same nuclide, effectively eliminating the uncertainties caused by the half-life and
decay branch ratio of the product nucleus, gamma detection efficiency, and beam fluctuations during
irradiation. This method significantly enhances the measurement accuracy, achieving the highest precision
experimental data to date. This experiment aims to minimize the overall measurement uncertainty, so the
stringent requirements are imposed on both the sample mass-thickness and the operating environment. The
mass and thickness of each sample are therefore determined through five independent measurements using a
0.1 mg-precision analytical balance and a vernier caliper, respectively, and the mean values are taken. After the
experiment, the measured data are carefully compared and analyzed with other datasets, The value of cross-
section is not significantly different from others in the database and is located within the error range, which
further verifies the feasibility of this method, providing high-precision experimental support for evaluating the
nuclear-data of this reaction channel.

Keywords: (n,p) reaction, activation method, uncertainty, reaction cross-section
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