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ABSTRACT

We measured the neutron capture cross-section of natural Sm(n, y ) reaction in the energy regions from 0.003
to 10 eV. The 46-MeV electron linear accelerator of Research Reactor Institute, Kyoto University was used for
generating a continuous neutron source. The neutron time-of-flight method was adopted for energy measurement.
An assembly of BGO(Bi,Ge;O;2) scintillators composed of 12 pieces of BGO crystals measured prompt gamma
rays from Sm(n, y) reaction. The BGO assembly was located at a distance of 12.7 = 0.02 m from the neutron
source. In order to determine the neutron flux impinging on the Sm, the '“B(n,a y)'Li standard cross-section
were used. Natural Sm(n, y ) reaction measurement result of the neutron capture cross-section was compared with
the results of evaluation of the BROND-2.2 and the previous experimental data of J. C. Chou and V. N.

Kononov.
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Fig. 1. The evaluated data of BROND 2.2 and the
previous measurement data J. C. Chou and V. N.
Kononov
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. EXPERIMENT AND MEASURENENT
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Table 1. Physical parameters of the samples used in
the current experiment

10

Sample Sm B*
Physical form Metal plate Metal powder
Chemical purity(%) 99.8 99.999
Isotopic composition Natural 96.98
(%)

Weight of sample(g) 1.25 2.92

Thickness of sample(cm) 0.05 0.8
(Atoms/kb) 1.81 5242
Size of sample (cm) 1.8x1.8 1.8x1.8

* 108. 96.98%.!'B: 3.02%
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Fig. 2. Current cross section before the correction
function for the neutron self-shielding and neutron
scattering effects
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Fig. 3. The -correction function for the neutron

self-shielding and neutron scattering effects in the
current cross section measurement
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Fig. 4. Comparison of the previous experimental cross
sections and the evaluated cross sections for the
Sm(n,g) reaction with the present measurement.
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