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The Evaluation of Neutron Resonance Parameters
for Th-232 in the Energy Region from 0 to 200 eV
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Abstract

The Thorium fuel cycle has been recently interested as an alternative fuel option
in the aspect of non-proliferation. Therefore, more accurate nuclear data of the
Thorium became necessitated to support the research activities in the area of reactor
physics and design on the reactor which uses the Thorium as a fuel. In this study,
neutron resonance parameters of Th-232 are evaluated using the weight average
method, the Portor-Thomas distribution and the Bayesian approach in the energy region
from 0 to 200 eV. It is shown that the evaluated capture and scattering cross sections
in the thermal energy region are well agreed with ENDF/B-VI, JENDL-3. JEF-2 and
CENDL-2 data. Also, the orbital angular momentum, spin and neutron strength function
are assigned and the resonance parameters such as neutron widths, gamma widths and
energy are prepared in the format of ENDF file.
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UNIT| JEF2 CENDL | JENDL-3 |ENDF/B-6
ANAL | Mughabghab

b, |barns| 0.42420 0.41961 0.41961 0.41797 0.40956 0.40956

ds |barns| 9.1499 12.010 11.428 10.758 7.831 10.607

R" | fm 8.9874 10.250 10.010 9.72 8.3569 9.6500

b" | fm 8.5330 9.7763 9.5363 9.2527 7.8941 9.1872

I, |barns| 69.537 70.315 70.315 69.257 68.878 68.878
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9.023200+4 2.320380+2
9.023200+4 1.000000+0
1.000000-5 2.027000+2
0.0 9.650000-1
2.320380+2 0.0

2.179600+1 5.000000-1
2.348500+1 5.000000-1
5.950400+1 5.000000-1
6.919600+1 5.000000-1
1.130100+2 5.000000-1
1.209400+2 5.000000-1
1.290600+2 5.000000—-1
1.541100+2 5.000000-1
1.701300+2 5.000000-1
1.929000+2 5.000000—-1

1.991200+2
2.320380+2
8.330000+0
1.313000+1
3.697000+1
3.819000+1
4.103000+1
4.705000+1
5.878000+1
6.451000+1
9.014000+1
9.807000+1
1.036600+2
1.282100+2
1.458600+2
1.480500+2
1.671700+2
1.789000+2
1.962500+2
2.025000+2

0.0

0.0

5.000000-1
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0
2.7123680-2 2.049800-3
2.989770-2 3.795700-3
2.875865-2 3.762650-3
6.468650-2 4.178550-2
3.399800-2 1.355600-2
5.065800-2 2.420200-2
3.275385-2 3.314850-3
2.313798-2 2.019850-4
8.239800-2 6.025000-2
3.910100-2 1.696300-2
3.375950-2 9.974500-3

N O~

66
2.518700-2
2.610200-2
2.499600-2
2.290100-2
2.044200-2
2.645600-2
2.943900-2
2.293600-2
2.214800-2
2.213800-2
2.378500-2

0.0 1 0 108
5.000000-1 2.900011-2 1.150000-7 2.900000-2
1.500000+0 2.463005-2 4.750000-8 2.463000-2
1.500000+0 2.463028-2 2.750000-7 2.463000-2
5.000000-1 2.463031-2 3.100000-7 2.463000-2
5.000000-1 2.463030-2 2.950000-7 2.463000-2
5.000000-1 2.463080-2 8.000000-7 2.463000-2
1.500000+0 2.463213-2 2.125000-6 2.463000-2
1.500000+0 2.463025-2 2.500000-7 2.463000-2
1.500000+0 2.463125-2 1.250000-6 2.463000-2
1.500000+0 2.463100-2 1.000000-6 2.463000-2
1.500000+0 2.463130-2 1.300000-6 2.463000-2
1.500000+0 2.464825-2 1.825000-5 2.463000-2
1.500000+0 2.465175-2 2.175000-5 2.463000-2
5.000000-1 2.463600-2 6.000000-6 2.463000-2
1.500000+0 2.463475-2 4.750000-6 2.463000-2
1.500000+0 2.463950-2 9.500000-6 2.463000-2
1.500000+0 2.465075-2 2.075000-5 2.463000-2
1.500000+0 2.463750-2 7.500000-6 2.463000-2

0.0 0 0 0

0.0 0 0 0

9040 1451
9040 1451
9040 1451
19040 1451

9040 1 099999

9040 0 0
09040 2151
09040 2151
09040 2151
09040 2151

119040 2151
9040 2151
9040 2151
9040 2151
9040 2151
9040 2151
9040 2151
9040 2151
9040 2151
9040 2151
9040 2151
9040 2151

189040 2151
9040 2151
9040 2151
9040 2151
9040 2151
9040 2151
9040 2151
9040 2151
9040 2151
9040 2151
9040 2151
9040 2151
9040 2151
9040 2151
9040 2151
9040 2151
9040 2151
9040 2151
9040 2151
09040 2 099999
09040 0 0O 0
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