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Background
• CIELO project (OECD/NEA WPEC SG-40) was created to test the scheme of broad international collab-

oration to improve evaluated nuclear data files of the major nuclides: 1H, 16O, 56Fe, 235,238U and 239Pu
• CIELO project led to new evaluations of 235,238U with strong input from the IAEA. Updates such as 235U

PFNS and thermal constants, new evaluations in the fast region were adopted for ENDF/B-VIII.0 release:
significant impact on performance

Overarching goal
• Following the ENDF/B-VIII.0 release guided by the CIELO collaboration, INDEN overall objective is to

apply the broad international collaboration scheme similarly to the OECD/NEA CIELO project to improve
both the evaluation methodology as well as to produce new (updated) ENDFs

Mechanism
• The network is managed through a series of meetings, traditionally held at the IAEA Headquarters in Vienna
• Three topical meetings are organized per year addressing i) light nuclei (INDEN-LE), ii) structural materials

and iii) resonant absorbers and fissile actinides (INDEN-act)
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INDEN Website
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Evaluation achievements within INDEN effort†

Light nuclei: 16,18O, 19F
Structural materials: 28–30Si, 50–54Cr, 55Mn, 54,56,57Fe, 63,65Cu
Heavy Nuclei: 139La
Actinides: 233,235,238U, 239,240,241Pu

• 10 materials, 24 nuclides over different energy regions
• All of them within NCSP overlapping needs (5-year plan APPENDIX B)

• Impact on criticality benchmarks but also on …
• Neutron leakage experiments
• Quasi-differential measurements
• Reactor applications such as depletion calculations

†https://nds.iaea.org/INDEN
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Evaluation achievements within INDEN effort (19F)
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Evaluation achievements within INDEN effort (28–30Si)
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Figure 8. Results for the HEU-MET-MIXED THERM experiments from the ICSBEP compilation.
Comparison between ORNL(20181) and ORNL(20182) are shown in blue and pink, respectively.

prediction for these benchmarks remarkably improved and the remaining outliers had a pronounced
thermal spectrum suggesting the possibility that the silicon thermal capture was underestimated.

In the present work, two sets of silicon evaluations were generated ORNL(20181) and ORNL(20182).
ORNL(20181) accounted for an updated value of the 28Si(nth,γ) cross section and a direct capture
contribution decreased by 20% from the ORNL(2002) evaluation in order to match the thermal capture
cross section suggested by a study performed at IAEA [8]. For ORNL(20181), the 29,30Si evaluations were
kept unchanged. Due to both changes in the thermal cross section value and the direct capture cross
section, an improved agreement with benchmarks in the thermal spectrum was achieved for ORNL(20181).

ORNL(20182) set of evaluations accounted for updating the direct capture contributions for all three
isotopes and the 28Si(nth,γ) value as done for ORNL(20181). This was motivated by the unfavorable
behavior of the component of the direct capture cross sections reported in ORNL(20181). With the second
set of evaluations, an excellent agreement with benchmarks was achieved. ORNL(20182) set of evaluations
was submitted to the ENDF repository to be included in the next ENDF/B release.
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Evaluation achievements within INDEN effort (63,65Cu)
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Evaluation achievements within INDEN effort (63,65Cu)
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Evaluation achievements within INDEN effort (235U)
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ACRONYMS AND LABELS
CIELO Collaborative International Evaluation Library Organization
ENDF Evaluated Nuclear Data File
IAEA International Atomic Energy Agency
INDEN International Nuclear Data Evaluation Network
NEA Nuclear Energy Agency
NCSP Nuclear Criticality Safety Program
ORNL Oak Ridge National Laboratory
PFNS Prompt Fission Nuclear Spectrum
SG Sub Group
WPEC Working Party on International Nuclear Evaluation Co-operation
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