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235U(n,f) PFNS

References: Neudecker, Kelly, LA-UR-22-22220; DN et 
al., NDS 148, p. 293 (2018).

Thanks to: Devlin, Haight, Kawano, Kelly, Lee, Marini, 
Mosby, O'Donnell, Taddeucci, Taieb, Talou, White, Wu 
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We are performing an evaluation of the 235U PFNS with 
new exp. data as from Chi-Nu collaboration. 
• Codes: ARIADNE, Neudecker evaluation code,
• Prior: Los Alamos and exciton model (in CoH) included via GLS, same model 

included for VIII.0,
• Evaluation technique: GLS,
• Experimental data: 

− Same data that were considered for VIII.0,
− Includes new high-precision experimental data by Chi-Nu across Einc and Eout.
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PFNS very similar to ENDF/B-VIII.0 for Einc < 5 MeV, above 
we see distinct changes. 
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Mean energies compare well to Chi-Nu experimental 
data.
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Ratio 239Pu/235U(n,f) PFNS at Einc = 1.5 MeV looks ok.
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235U(n,f) nu-bar

References: Lovell, Neudecker, Talou, LA-UR-22-23475

Thanks to: A. Lovell, P. Talou.
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We are performing an evaluation of the 235U nu-bar with 
new exp. data, improved exp. UQ & CGMF as input. 
• Codes: ARIADNE, CGMF,
• Prior: CGMF model included via Kalman and sensitivities of CGMF model 

parameters to nu-bar, no model included for VIII.0,
• Evaluation technique: Kalman including correction for PPP,
• Experimental data: 

− New experimental data since VIII.0 include at least Khoklov and Boikov,
− New UQ for all experimental data, 
− templates of expected measurement uncertainties were applied,
− Some correlations between unc. of different exp., except for 252Cf(sf) nu-bar uncertainty 

cross-correlating all uncertainties.
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Evaluated 235U nu-bar, with an without CGMF, is very similar to 
ENDF/B-VIII.0, tweak could be needed from 2.5-5 MeV. 
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The evaluated parameters link favorably back to other 
fission quantities, except for PFNS, using CGMF. 

Using CGMF for evaluations brings the added benefit that we can link back 
nu-bar to Y(A), TKE(A), etc. to see if they are all consistent and realistic. 



1110/29/22

238U(n,f) nu-bar

References: Neudecker, Lovell, Kawano, Talou, LA-UR-
22-29906

Thanks to: A. Lovell, I. Setcu, T. Kawano, P. Talou.
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We are performing an evaluation of the 238U nu-bar with 
new exp. data, improved exp. UQ & CGMF as input. 
• Codes: ARIADNE, CGMF,
• Prior: CGMF model included via Kalman and sensitivities of CGMF model 

parameters to nu-bar, no model included for VIII.0,
• Evaluation technique: Kalman including correction for PPP,
• Experimental data: 

− VIII.0 was based on Frehaut mostly, no detailed analysis of all past data,
− New UQ for all experimental data, 
− templates of expected measurement uncertainties were applied,
− Some correlations between unc. of different exp., except for 252Cf(sf) nu-bar uncertainty 

cross-correlating all uncertainties.
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Evaluated 238U nu-bar, with an without CGMF, is very different 
from ENDF/B-VIII.0 from 2-4 MeV. Work on 2nd c.f. needed.

Need to counter-
balance change in 

nu-bar by PFNS. Chi-
Nu data come FY23 
Exp. nu-bar to be 
measured by CEA.
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The evaluated parameters link favorably back to other 
fission quantities, except for PFNS, using CGMF. 

We are doing reasonably fine in describing Y(A), but <TKE> not as well-
described. New experimental nu-bar will help.
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Summary and outlook:
• Thanks to collaborative efforts (Chi-Nu, CGMF, NNSA/ CEA collaboration, 

Templates), we were able to improve nuclear data for the 235U PFNS  and nu-
bar,

• Work at LANL will focus now on understanding 238U(n,f) nu-bar, PFNS will be 
updated in the next few months.

Work at LANL was carried out under the auspices of the National Nuclear Security Administration (NNSA) of the U.S. 
Department of Energy (DOE) under contract 89233218CNA000001. We gratefully acknowledge partial support of the 
Advanced Simulation and Computing program at LANL and the DOE Nuclear Criticality Safety Program, funded and 
managed by NNSA for the DOE. NCERC is supported by the DOE Nuclear Criticality Safety Program, funded and 
managed by the National Nuclear Security Administration for the Department of Energy.

Thank you for letting me speak!
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235U(n,f) nu-bar and PFNS validation

Thanks to: Frankle, Kahler, Kawano, White.
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Evaluated nu-bar and PFNS lead to small changes in keff of a 
few HEU and IEU MET-FAST  experiments.
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Evaluated PFNS improves simulated neutron leakage spectra 
of LLNL pulsed spheres.
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