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Towards a new 252 Cf(sf) PFNS evaluation: A
multi-chapter story

Tuesday 28 January 2025 14:00 (2 hours)

The AIACHNE project presented on its method to pin-point physics root causes of systematic
discrepancies between data sets, and new 252Cf PFNS evaluation, and a new 252Cf PFNS measure-
ment. The new method to find physics root causes of systematic discrepancies between different
experimental data sets uses a Bayes model to find biases tied to measurement features. It induces
sparsity of systematic bias and features via a horseshoe prior. This method successfully identified
known and previously unknown issues in data that prompted further analysis and improved the
evaluation. We currently have a preliminary evaluation using a code that was able to reproduce
Mannhart’s evaluation within uncertainties (given that we don’t know every detail of Mannhart’s
evaluation). This new evaluation shows less impact of the Li-6 peak seen in the detector response
in some experiment and extends the energy range of the evaluation to lower and higher energies.
Spectrum averaged cross sections (SACS) of IRDFF experiments calculated with our new evalua-
tion are close to those calculated with Mannhart’s spectrum except for the highest E-50% value if
we use log-log interpolation. If we use lin-lin interpolation for the ATACHNE evaluation, we see
a trend for too high calculated SACS compared to experimental SACS values stored in IRDFF. We
are currently working on providing the data on a denser grid. At the same time, a new measure-
ment of the 252Cf PFNS was undertaken using the COGNAC array and several neutron-producing
reactions to obtain a detector response. This new experiment will be included in the evaluation
once the analysis is finalized and might help us to better understand the Li-6 response function of
past measurements.
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Help needed towards a new 252 Cf(sf) nubar
evaluation
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This talk motivates why we need a new 252Cf{(sf) nu-bar (uncertainty) evaluation and what help
is needed to do so. The previous standard evaluation gave an uncertainty value of 0.13% while the
current one gives a values of 0.42%. This increase of this standard uncertainty leads to increased
major and minor actinide nu-bar uncertainties as most data are measured relative to the 252Cf{sf)
nu-bar. Therefore, this increase in the standard impacts uncertainty bounds on applications down-
stream distinctly. After the release of the newest standards, new work has shown that neither the
0.13% nor the 0.42% are likely realistic. We need a new uncertainty estimate with a completely
new evaluation. Given the importance of this particular evaluation, I am asking here for help from
the standards committee in reviewing the data to counter-check my uncertainty estimate, as we’d
better be sure of the uncertainties we want to publish next.
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