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Abstract 
We review the results of NCSP sponsored data evaluation work performed 
to support development and release of the ENDF/B-VII.1 Neutron Library 
during FY11. 
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Introduction - I 
The ENDF/B-VII.1 General Purpose Nuclear Data File 
was released in December, 2011. 
• Followed data testing and analyses of several “beta” files 

during 2011. 

In parallel, the December, 2011 issue of the Nuclear 
Data Sheets contained a number of peer-reviewed 
technical papers documenting much of the 
underlying work performed to develop these data 
files. 
• This report summarizes LANL’s contribution to the data evaluation 

effort of the ENDF/B-VII.1 Library. 
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Introduction - II 
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Nuclear Data Sheets, 
112, 2888 (2011). 

We focus on LANL 
work below, but the 
complete evaluation 
effort was a multi-lab 
(and multi-country!) 
effort. 
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Introduction - III 
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Nuclear Data Sheets, 112, 3054 (2011) 
Nuclear Data Sheets, 112, 3120 (2011) 
Nuclear Data Sheets, 112, 3135 (2011) 
 

The NCSP Program benefitted from an overlap 
in interest from the Advanced Simulation and 
Computing (ASC), Physics and Engineering 
Models Program (PEM). 
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ENDF/B-VII.0 Deficiencies Addressed 
238,240Pu 
Minor actinides (236,237,239U, 237Np, 242Pu, 241,243Am) 
Minor actinides (Ac, Th, Pa, U, Np, Pu, Am, Cm, Bk, Cf, Es, Fm) 
Light Elements (Astrophysics, Capture Cross Sections) 
Structural materials (Ti, V, Mn, Cr, Ni, W) 
Fission Product Thermal Capture 
Fission Product Yields (FPY) 
Delayed Neutron (DN) Data 
Covariances (Fast Energy Range, Actinides) 
Thermal Kernel Processing for MCNP 
NOTE:  Major actinide (235,238U, 239Pu) evaluations are 
unchanged (except for reverting to ENDF/B-VI.8 DN data)  
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238,240Pu 
Updated old (1978, 1986 respectively) evaluations 
previously carried forward from ENDF/B-V or -VI 

Mix of modern GNASH calculations and recent 
experimental data 

This work performed prior to 2011 and has been 
discussed previously. 
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LA-UR-12-20003 Minor actinides 
(236,237,239U, 237Np, 242Pu, 241,243Am) 

Revised fission and capture cross section 
evaluations based upon integral data testing 
feedback. 
LLNL surrogate data used to update the 239U 
evaluation. 
Much of the basic re-evaluation work pre-dates 2011; 
integral data testing has occurred in 2010 & 2011 … 
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236,237U – LANL Integral Reaction Rate Data 

Slide 9 



  

 

Operated by Los Alamos National Security, LLC for the U.S. Department of Energy’s NNSA 

U N C L A S S I F I E D 

LA-UR-12-20003 

238U – LANL Integral Reaction Rate Data 
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241,243Am – LANL Integral Reaction Rate Data 
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LA-UR-12-20003 Minor actinides 
(Ac, Th, Pa, U, Np, Pu, Am, Cm, Bk, Cf, Es, Fm) 

Replace many (59) minor actinide evaluations with 
JENDL-4.0 data 
• Include missing MT=458 (components of energy release due to 

fission) data with LLNL / Ramona Vogt evaluation. 
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Light Elements – 3He, 9Be, natC, 16O 
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This work initiated after deficiencies 
were noted by NNDC staff for 30 
keV Maxwellian average capture 
data. 
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Light Elements – 3He, 9Be, natC, 16O 
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LA-UR-12-20003 Structural materials 
(Ti, V, Mn, Cr, Ni, W) 

Ti – Revised 48Ti evaluation (ORNL and LANL), based upon 
reported keff bias in critical assembly testing (next presentation), 
new ORNL RR evaluation and new LANSCE data. 
V – Replace an elemental evaluation with isotopic evaluations 
(use JENDL-4.0 for the minor isotope, 50V).  51V updated to 
account for new gas-production data and modern reaction code 
calculations. 
Mn – Update the 1988 evaluation (ORNL and LANL) to account 
for new (n,2n) and (n, ) data and advanced reaction codes. 
50,52,53,54Cr, 58,60Ni – ORNL revisions in the resolved resonance 
region; LANL revisions to high energy  production. 
W – Update old (~1980 for ENDF/B-V) isotopic evaluations 
accounting for new data, advanced reaction models and integral 
data testing feedback; include missing 180W. 
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Cr, Ni Alpha Production 
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48Ti - Revert to more forward 
peaked elastic scattering 
angular distributions, as in 
older evaluations. 
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Fission Product Thermal Capture 
Revisions performed at BNL by Said Mughabghab 
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Fission Product Yields (FPY) 
239Pu 
• Thermal FPY data are 

unchanged 
• Fission and 14 MeV 

energy FPY’s are revised 
— Fission energy includes 

0.5 MeV and 2.0 MeV 
incident neutron energy 
• Documented in 

Chadwick et al, Nuclear 
Data Sheets, 111, 2923 
(2010). 

— 14 MeV results docu-
mented in MacInnes et 
al, Nuclear Data Sheets, 
112, 3135 (2011). 

 Slide 18 



  

 

Operated by Los Alamos National Security, LLC for the U.S. Department of Energy’s NNSA 

U N C L A S S I F I E D 

LA-UR-12-20003 

Delayed Neutron (DN) Data 
“Based upon unfavorable feedback there is evidence 
to suggest that the ENDF/B-VII.0 delayed neutron 
data are not as reflective of physical reality as the 
earlier ENDF/B-VI.8 delayed data”. 
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Quantify Uncertainties with Evaluated Data 

LANL, T-2 work on major actinides in the fast energy range 
Included: 
• Cross-sections for most important reactions; e.g., (n,capture), (n,fission), 

(n,2n), etc 
• Prompt fission neutron spectra and multiplicities for 239Pu, 235U and 238U 

thermal 

Model calculations using T-2 nuclear reaction codes (e.g., CoH, 
GNASH, PFNS, …) + covariance analyses of experimental data + 
Bayesian statistics to combine both experiments and theory into 
evaluated files. 
Full documentation in 
“Quantification of Uncertainties for Evaluated Neutron-Induced Reactions on Actinides 
in the Fast Energy Range”, P.Talou, P.G.Young, T.Kawano, M.Rising, and 
M.B.Chadwick, Nuclear Data Sheets 112, 3054 (2011).  
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Some examples 
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Prompt Fission Neutron Spectrum, nth+239Pu 
“Uncertainty Quantification of Prompt Fission Neutron Spectrum for n(0.5 
MeV)+239Pu”, P.Talou, T.Kawano, D.G.Madland, A.C.Kahler, D.K.Parsons, 
M.C.White, R.C.Little and M.B.Chadwick, Nucl. Sci. Eng. 166, 254 (2010).  
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Thermal Kernel Processing for MCNP 
Processed all thermal kernel data files in the ENDF/B-
VII.1 library; documented in LA-UR-12-00800. 
• Use NJOY and create “continuous” kernel files. 
• Requires use of MCNP5.1.50 or later. 

— File format is unchanged, , and so older versions of MCNP will 
execute but yield incorrect results. 

— “Continuous” files are significantly larger than previous “discrete” files 
but have little impact on kcrit runtime calculations. 

New thermal data for ENDF/B-VII.1 is Si in SiO2. 
Will be part of the nuclear data library included with 
the next MCNP release. 
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