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βeff benchmark values

← No MC21 result for BFS-73-1

← 346 ± 11 per Kodeli (ref. needed)

← 194 ± 10 per Kodeli (ref. needed)

← No COG result for TCA 1.83U
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Calculational methods

1 COG beta-effective calculational method; reference:

LLNL-ABS-787340, “COG 11.3 New Features” – abstract submitted to SNA+MC 2020 (Japan)

2 MC21 next fission probability method; reference:

R.K. Meulekamp and S.C. van der Marck, “Calculating the Effective Delayed Neutron Fraction 
with Monte Carlo,” Nucl. Sci. Eng., 152, pp.142-148 (2006).

3 MC21 correlated sampling method; reference:

D. P. Griesheimer and N.A. Gibson, “Simplified Method for Estimating the Effective Delayed 
Neutron Fraction with Monte Carlo Correlated Sampling,” Proceedings of the International 
Conference on Mathematics and Computational Methods Applied to Nuclear Science and 
Engineering (M&C 2019), pp. 886-895 (2019). 
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Calculational models

COG and MC21 ZPR/ZPPR models are the ICSBEP (homogenized) benchmark models.
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ENDF/B-VII.1 βeff results
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ENDF/B-VIII.0 βeff results



8

Observations

Statistically significant differences in COG and MC21 k-eff results are observed.
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Observations

ENDF/B-VII.1 and VIII.0 produce similar results.  COG and MC21 (Corr.) are in good 
agreement with MC21 (NFP) a bit worse.
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Observations

Note σi is a little larger for MC21 (Corr.)
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Conclusions

• COG and MC21 calculated βeff results are consistent with 
experimental (benchmark) values

• COG and MC21 (Corr.) results are in good agreement

• MC21 (NFP) results are a bit discrepant
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Future work

• Compare details of the COG and MC21 models
- Resolve k-eff discrepancies

- Impact of the large “transformation biases” between some ZPR/ZPPR benchmark 
models and plate-by-plate models

• Expand benchmark suite to include additional benchmarks

• ‘Alpha’ benchmarks
- Including: –𝛼DC = βeff / ℓ 
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Questions?


