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Abstract

Neutron sources from photonuclear reaction with 46-MeV electron linear accelerator at Research Reactor
Institute, Kyoto University used for resonance energy measurement of natural tantalum. BGOBiGe;O;2)
scintillation detectors used for measurement of the prompt gamma ray from the natural tantalum sample. The
BGO spectrometer was composed geometrically as total energy absorption detector. The electric signal from
the spectrometer was analyzed for TOF(Time-of-Flight) spectrum which is used identification of neutron
capture resonance energy. In this study, the neutron energy region is from 1 to 200 eV, because of strong
X-ray effect produced photonuclear reaction in Ta target, the measurement was performed to below 1 keV
energy region. The resonance energy was compared with the evaluated values(ENDE/B-VI, Mughabghab). All
of the resonances from 4.28 ~ 200 €V were seen in the present measurement except 144.3 €V resonance.
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Table 1. Compare the present neutron resonance energy with Mughabghab and ENDF/B-VI (O: confirmation, X: Unconfirmed)

Present (eV) Mughabghab (eV) ENDF/B-VI (eV) Present (eV) Mughabghab (V) ENDF/B-VI (eV)

1 4.25+ 0.09 4.28 4.28 24 0 96.98 96.98
2 10.18+ 0.2 10.36 10.36 25 0 99.2 99.2
3 13.7+ 0.27 13.95 13.95 26 0 103.57 103.48
4 20.12+ 0.4 20.29 20.29 27 0 105.57 105.52
5 22.51+ 0.45 22.72 22.72 28 0 115.14 115.07
6 23.73+ 0.47 23.92 23.92 29 0 118.36 118.3
7 29.82+ 0.6 30.02 30.02 30 0 126.5 126.46
8 0 34.19 34.2 31 0 136.51 136.46
9 35.00+ 0.7 35.14 35.14 32 0 138.44 138.38
10 35.58+ 0.71 35.9 35.9 33 X

11 38.85+ 0.78 39.12 39.12 34 0 148.41 148.35
12 48.89+ 0.98 49.13 49.13 35 0 149.88 149.8
13 57.43+ 1.15 57.53 57.53 36 X X 157.2
14 58.9+ 1.18 59.05 59.05 37 X 159.86 159.8
15 62.84+ 1.26 63. 11 63. 11 38 0 166.47 166.4
16 0 76.85 76.85 39 0 174.98 174.9
17 0 77.61 77 .61 40 0 175.81 175.71
18 0 78.89 78.95 4 0 178.62 178.5
19 0 82.92 82.92 42 X 182.65 182.6
20 0 85.1 85.1 43 X 185.58 185.5
21 X 85.6 85.1 44 X 189.33 189.25
22 0 89.58 89.58 45 0 194.86 194.8
23 0 91.4 91.4 46 0 200.07 200

FER

S. Harnood, M. Igashira, T. Matsumoto, S. Mizuno, and T.

Ohsaki, J. Nucl. Sci. Tech. 37 (2000) 740.

Mukaiyama, T., et al.: Conceptual study of actinide burner
reactors, Proc. of 1988 Int Reactor Phys. Conf.,, Jackson Hale,

Vol. 1V, p.369, 1988.

"Chart of the Nuclides 1996", Takayoshi Horiguchi et al,

Department of Physics, Faculty of Science, Hiroshima
University, 1-3-1 Kagamiyama, Higashi-Hiroshima, 739, Japan.

J. Yoon, T. Ro, S. Lee, S. Yamamoto, and K. Kobayashi, Ann.
Nucl. Energy 29 (2002) 1157.

S. F. Mughabghab, M. Divadeenam and N. E. Holden, Neutron
Cross Sections, Neutron Resonance Parameters and Thermal
Cross Sections, Vol. 1, part A: Z=1-60(Academic Press, New
York, 1981.

"ENDF-201, Summary Documentation", BNL-NCS- 17541,
MODI1 New Evaluation (ENDF/B-VI) 4th ed., P. F. ROSE, Ed.,
Brookhaven National Laboratory (1991).

249



