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The fission product yields (FPYs) in ENDF/B libraries have been largely unchanged since the early 1990's [1]. The current independent FPYs show high relative uncertainties, with many of these uncertainties established by the evaluators' best estimation. This FPY data is important to many modeling and simulation tools used throughout multiple nuclear disciplines. One particular application of interest involves rapid classification of fission type in post-detonation scenarios [2]. Classifiers capable of identifying fissile material type and neutron energy spectrum from radionuclide activities measured by gamma spectroscopy have been developed. These classifiers have been shown to lose effectiveness in classification accuracy with increasing uncertainties in their model parameters. As the models are reliant on FPYs, improving these uncertainties will provide more confidence in the classification predictions leading to more informed decisions. This work uses a Bayesian Inverse Uncertainty Quantification (IUQ) methodology to quantify uncertainties in FPYs. Bayesian IUQ identifies calibration parameter distributions which produce model predictions in agreement with experimental data [3]. This work employs Serpent burnup models and GADRAS-DRF detector response models paired with a set of gamma spectra measurements of irradiated fissionable specimens. The computational burden of the IUQ process is reduced through fast and accurate machine learning-based surrogate models.
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