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Details of an ENDF/B-VII.2 release 
(as I see it)

 Bug fixes
• Automated
• Manual

 An incomplete list of new/updated evaluations
• SiO2, two phases MAT=47,49 (NCSU)D.A. Brown, NNDC
• 63,65Cu (ORNL)
• 90-96Zr, Decay data fixes (BNL)

 PR push/advertising
• Do we need a “Big Paper”?
• Need to test that bug fixes didn’t cause trouble
• Talks/meetings for announcing it

 ENDF format for production; GND for testing

4

Tuesday, November 19, 13



Deficiencies noted by ADVANCE
http://www.nndc.bnl.gov/endf/b7.dev/qa/neutrons/
reports/neutrons.html
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Deficiencies noted by ADVANCE
(these are candidates for automatic fixing)
 checkr There is an error in an interpolation table for this data set: 2x
 fizcon All probability distributions should be normalized to 1, this one isn’t.: 2x
 fizcon Data for a reaction started at a minimum Ein that is incorrect, based upon 

reaction’s Q value.: 1x
 fizcon Outgoing energy E’ not energetically allow: E’ <= E-Q.: 7x
 fizcon The cross section and an outgoing distribution don’t span the same energy 

region.:7x
 fudge-4.0 Calculated and tabulated Q values disagree.: all of them
 fudge-4.0 Calculated and tabulated thresholds don’t agree: 28x
 fudge-4.0 Energy doesn’t balance: all of them
 fudge-4.0 Energy range of data set does not match cross section range: 124x
 fudge-4.0 Found a negative probability: 61x
 fudge-4.0 Unnormalized outgoing probability distribution: most of them
 njoy2012 An angular distribution is negative: 61x
 njoy2012 Outgoing energy E’ not energetically allow: E’ <= E-Q.: 42x
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Possible automated fixes

 Mass related fixes:
• Sync masses, 
• Q values, 
• thresholds and 
• end-points of E’ spectra 

 Probability fixes:
• Normalizations of all probabilities
• Put floor of zero on all probability distributions

 Synchronize energy ranges between cross sections, 
distributions

 Line number removal
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Summary of current deficiencies in 
GForge

 A lot of activity for ENDF/B-VII.1
 Steady growth of number of 

bugs since
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Summary of current deficiencies in 
GForge
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Deficiencies in VII deuteron 
•H-2: Energy range too short in the (d,n) reaction                2009-12-22 13:50:15

Deficiencies in VII decay 
•Unspecified: Inconsistencies in half-lives                       2009-12-22 13:53:21
•Unspecified: Fission beta-spectra 40% lower than in VI.8         2009-12-22 13:51:55
•Unspecified: Masses (AWR) inconsistent                           2009-12-22 13:54:34
•Sb-129: Inconsistency in beta decay                              2009-12-22 13:55:32
•Rh-102, Rh-102m: Warning statement in MT451                      2009-12-22 13:56:46
•a problem with the Half-life of Rf-261 or Rf 261m in ENDF VII 1  2013-10-10 05:32:34
•Kr-90                                                            2013-11-15 07:24:18

Deficiencies in VII proton  
•H-3: Energy range too short in the 3H(p,n)3He reaction           2009-12-22 13:47:23
•Ca-40, Cu-63: Inconsistent energy ranges in MF3 and MF6          2009-12-22 13:48:37
•Pb207 outgoing energies out of order                             2012-03-09 17:44:26

Deficiencies in VII thermal scattering 
•O in BeO, U in UO2: MAT numbers for thermal scat.                2009-12-22 13:45:02
•H in H2O: Wrong ZA value                                         2009-12-22 13:46:04
•U(UO2) and O(UO2) reversed                                       2012-07-10 13:36:07

Deficiencies in VII fission product yields (FPY) 
•241Pu in the rare earth region                                   2012-09-13 11:40:52
•As-84m doesn't exist, but we have a fission yield for it         2012-09-13 11:43:54
•FPY has non-existent metastable states                           2013-09-21 05:43:57
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Deficiencies in VII deuteron   (HARD)
•H-2: Energy range too short in the (d,n) reaction                2009-12-22 13:50:15

Deficiencies in VII decay   (FINISHED?)
•Unspecified: Inconsistencies in half-lives                       2009-12-22 13:53:21
•Unspecified: Fission beta-spectra 40% lower than in VI.8         2009-12-22 13:51:55
•Unspecified: Masses (AWR) inconsistent                           2009-12-22 13:54:34
•Sb-129: Inconsistency in beta decay                              2009-12-22 13:55:32
•Rh-102, Rh-102m: Warning statement in MT451                      2009-12-22 13:56:46
•a problem with the Half-life of Rf-261 or Rf 261m in ENDF VII 1  2013-10-10 05:32:34
•Kr-90                                                            2013-11-15 07:24:18

Deficiencies in VII proton   (HARD)
•H-3: Energy range too short in the 3H(p,n)3He reaction           2009-12-22 13:47:23
•Ca-40, Cu-63: Inconsistent energy ranges in MF3 and MF6          2009-12-22 13:48:37
•Pb207 outgoing energies out of order                             2012-03-09 17:44:26

Deficiencies in VII thermal scattering   (EASY)
•O in BeO, U in UO2: MAT numbers for thermal scat.                2009-12-22 13:45:02
•H in H2O: Wrong ZA value                                         2009-12-22 13:46:04
•U(UO2) and O(UO2) reversed                                       2012-07-10 13:36:07

Deficiencies in VII fission product yields (FPY)   (HARD)
•241Pu in the rare earth region                                   2012-09-13 11:40:52
•As-84m doesn't exist, but we have a fission yield for it         2012-09-13 11:43:54
•FPY has non-existent metastable states                           2013-09-21 05:43:57
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Neutron 
deficiencies!
•Be7: Incomplete evaluation 
•U-235,238,Pu-239: Too coarse 
fission spectra 
•Eu-153: Negative distributions  
•Mg-26, S-34, K-39: Problems 
with energy balance   
•Mo-100: Unphysical peak in MF5 
MT91  
•Np-237: Thermal value to be 
updated   
•Sn-122, Sn-120: Neutron widths 
of resonances  
•Te-132: Problems with energy 
balance, wrong Legendre 
expansion   
•Cr-52: Discrepancy between 
MT451 and processed file  
•Li-6: Thermal capture 
uncertainty too small  
•Cl-35: negative cross sections    
•AWR values differ from Audi-
Wapstra 2003 compilation  
•Na-22: Negative cross sections  
•Cl-35 capture above resonance 
range  
•Cl-37 capture above the 
resonance range  
•Delayed neutron spectra missing 
in library version 93  
•Kr-78: Energy balance  
•F-19; Energy balance   
•Energy balance    
•Update H1, H2, H3, He3, He4, 
Li6, Li7 charges particle 
emissions 
•U235, U238, Pu239 Use Madland 
2006 systematics for fission 
energy release EFR, ENP, and EGP 

•229Pa level scheme incorrect   
•remove redundant MF3 in RRR 
•modify parameters for 1st 
resonance in U-236   
•50V, 49Ti, 65,67,68,70Zn and 
93Nb have probability tables 
with incorrect normalization 
•240Pu(n,el) thermal cross 
section is very low  
•Neutron outgoing energy too 
high for MF=5 files in 40Ar  
•Neutron outgoing energy too 
high for MF=5 files in 230Sn  
•Neutron outgoing energy too 
high for MF=5 files in 174Hf
•Neutron outgoing energy too 
high for MF=5 files in 176Hf
•Neutron outgoing energy too 
high for MF=5 files in 177Hf
•Neutron outgoing energy too 
high for MF=5 files in 178Hf 
•Neutron outgoing energy too 
high for MF=5 files in 179Hf 
•Neutron outgoing energy too 
high for MF=5 files in 180Hf     
•55Mn(n,a) agreement with data 
very poor  
•239Pu MT=3 file should be 
redundant, but it isn't  
•2H (deuterium) MT=16, MF=6 data 
in wrong frame?  
•204Pb outgoing gamma tables 
have bad norms  
•Covariances for 55Mn angular 
distributions have negative 
variances  
•Incorrect covariance values for 
Li7(n, gamma)  
•Cf249: MF=3, MT=57 and 58 have 
exactly the same Q value 
•Li-6 MT #s 51-80 have wrong QM  
•Major problems with elastic 
scattering Westcott factors 

•Am241 and Am243: convert 
parameterized Madland-Nix data 
to pointwise? 
•Confused ground-state spin for 
Rh-105 
•Negative (n,el) in Fe-56 
•Negative (n,el) in Ni-61  
•Discontinuity in Pu242 (n,el)  
•Am242_m1: wrong excited state 
identified as isomer  
•40-48Ca have incorrect 
normalization for MT=102 gammas  
•123,124Xe have incorrect 
normalization for MT=102 gammas  
•180,181Ta have incorrect 
normalization for MT=102 gammas  
•185,187Re have incorrect 
normalization for MT=102 gammas 
•204,106,107Pb have incorrect 
normalization for MT=102 gammas     
•231Pa, 233Pa, 232Th PFNS 
incident energy grid too coarse 
< 100 keV   
•Incorrect reference in 
n-001_H_003.endf  
•Np-237 fission cross section  
•Negative values in 
distributions for U235 and Pu239 
•Incorrect levels in MF8 for 
W-180, 182 and 183  
•Incorrect QM for Pb208, MTs 
649, 699, 749 and 849 
•58Co(n,p) partials not 
equalling total 
•natC: 3.2 MeV line missing from 
(n,n')
•N14 has MT28 (n,np) and MT32 
(n,nd) gammas but no cross 
section   
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Neutron 
deficiencies!
•Be7: Incomplete evaluation 
•U-235,238,Pu-239: Too coarse 
fission spectra 
•Eu-153: Negative distributions  
•Mg-26, S-34, K-39: Problems 
with energy balance   
•Mo-100: Unphysical peak in MF5 
MT91  
•Np-237: Thermal value to be 
updated   
•Sn-122, Sn-120: Neutron widths 
of resonances  
•Te-132: Problems with energy 
balance, wrong Legendre 
expansion   
•Cr-52: Discrepancy between 
MT451 and processed file  
•Li-6: Thermal capture 
uncertainty too small  
•Cl-35: negative cross sections    
•AWR values differ from Audi-
Wapstra 2003 compilation  
•Na-22: Negative cross sections  
•Cl-35 capture above resonance 
range  
•Cl-37 capture above the 
resonance range  
•Delayed neutron spectra missing 
in library version 93  
•Kr-78: Energy balance  
•F-19; Energy balance   
•Energy balance    
•Update H1, H2, H3, He3, He4, 
Li6, Li7 charges particle 
emissions 
•U235, U238, Pu239 Use Madland 
2006 systematics for fission 
energy release EFR, ENP, and EGP 

•229Pa level scheme incorrect   
•remove redundant MF3 in RRR 
•modify parameters for 1st 
resonance in U-236   
•50V, 49Ti, 65,67,68,70Zn and 
93Nb have probability tables 
with incorrect normalization 
•240Pu(n,el) thermal cross 
section is very low  
•Neutron outgoing energy too 
high for MF=5 files in 40Ar  
•Neutron outgoing energy too 
high for MF=5 files in 230Sn  
•Neutron outgoing energy too 
high for MF=5 files in 174Hf
•Neutron outgoing energy too 
high for MF=5 files in 176Hf
•Neutron outgoing energy too 
high for MF=5 files in 177Hf
•Neutron outgoing energy too 
high for MF=5 files in 178Hf 
•Neutron outgoing energy too 
high for MF=5 files in 179Hf 
•Neutron outgoing energy too 
high for MF=5 files in 180Hf     
•55Mn(n,a) agreement with data 
very poor  
•239Pu MT=3 file should be 
redundant, but it isn't  
•2H (deuterium) MT=16, MF=6 data 
in wrong frame?  
•204Pb outgoing gamma tables 
have bad norms  
•Covariances for 55Mn angular 
distributions have negative 
variances  
•Incorrect covariance values for 
Li7(n, gamma)  
•Cf249: MF=3, MT=57 and 58 have 
exactly the same Q value 
•Li-6 MT #s 51-80 have wrong QM  
•Major problems with elastic 
scattering Westcott factors 

•Am241 and Am243: convert 
parameterized Madland-Nix data 
to pointwise? 
•Confused ground-state spin for 
Rh-105 
•Negative (n,el) in Fe-56 
•Negative (n,el) in Ni-61  
•Discontinuity in Pu242 (n,el)  
•Am242_m1: wrong excited state 
identified as isomer  
•40-48Ca have incorrect 
normalization for MT=102 gammas  
•123,124Xe have incorrect 
normalization for MT=102 gammas  
•180,181Ta have incorrect 
normalization for MT=102 gammas  
•185,187Re have incorrect 
normalization for MT=102 gammas 
•204,106,107Pb have incorrect 
normalization for MT=102 gammas
•231Pa, 233Pa, 232Th PFNS 
incident energy grid too coarse 
< 100 keV   
•Incorrect reference in 
n-001_H_003.endf  
•Np-237 fission cross section  
•Negative values in 
distributions for U235 and Pu239 
•Incorrect levels in MF8 for 
W-180, 182 and 183  
•Incorrect QM for Pb208, MTs 
649, 699, 749 and 849 
•58Co(n,p) partials not 
equalling total 
•natC: 3.2 MeV line missing from 
(n,n')
•N14 has MT28 (n,np) and MT32 
(n,nd) gammas but no cross 
section   
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Neutron 
deficiencies!
•Be7: Incomplete evaluation 
•U-235,238,Pu-239: Too coarse 
fission spectra 
•Eu-153: Negative distributions  
•Mg-26, S-34, K-39: Problems 
with energy balance   
•Mo-100: Unphysical peak in MF5 
MT91  
•Np-237: Thermal value to be 
updated   
•Sn-122, Sn-120: Neutron widths 
of resonances  
•Te-132: Problems with energy 
balance, wrong Legendre 
expansion   
•Cr-52: Discrepancy between 
MT451 and processed file  
•Li-6: Thermal capture 
uncertainty too small  
•Cl-35: negative cross sections    
•AWR values differ from Audi-
Wapstra 2003 compilation  
•Na-22: Negative cross sections  
•Cl-35 capture above resonance 
range  
•Cl-37 capture above the 
resonance range  
•Delayed neutron spectra missing 
in library version 93  
•Kr-78: Energy balance  
•F-19; Energy balance   
•Energy balance    
•Update H1, H2, H3, He3, He4, 
Li6, Li7 charges particle 
emissions 
•U235, U238, Pu239 Use Madland 
2006 systematics for fission 
energy release EFR, ENP, and EGP 

•229Pa level scheme incorrect   
•remove redundant MF3 in RRR 
•modify parameters for 1st 
resonance in U-236   
•50V, 49Ti, 65,67,68,70Zn and 
93Nb have probability tables 
with incorrect normalization 
•240Pu(n,el) thermal cross 
section is very low  
•Neutron outgoing energy too 
high for MF=5 files in 40Ar  
•Neutron outgoing energy too 
high for MF=5 files in 230Sn  
•Neutron outgoing energy too 
high for MF=5 files in 174Hf
•Neutron outgoing energy too 
high for MF=5 files in 176Hf
•Neutron outgoing energy too 
high for MF=5 files in 177Hf
•Neutron outgoing energy too 
high for MF=5 files in 178Hf 
•Neutron outgoing energy too 
high for MF=5 files in 179Hf 
•Neutron outgoing energy too 
high for MF=5 files in 180Hf     
•55Mn(n,a) agreement with data 
very poor  
•239Pu MT=3 file should be 
redundant, but it isn't  
•2H (deuterium) MT=16, MF=6 data 
in wrong frame?  
•204Pb outgoing gamma tables 
have bad norms  
•Covariances for 55Mn angular 
distributions have negative 
variances  
•Incorrect covariance values for 
Li7(n, gamma)  
•Cf249: MF=3, MT=57 and 58 have 
exactly the same Q value 
•Li-6 MT #s 51-80 have wrong QM  
•Major problems with elastic 
scattering Westcott factors 

•Am241 and Am243: convert 
parameterized Madland-Nix data 
to pointwise? 
•Confused ground-state spin for 
Rh-105 
•Negative (n,el) in Fe-56 
•Negative (n,el) in Ni-61  
•Discontinuity in Pu242 (n,el)  
•Am242_m1: wrong excited state 
identified as isomer  
•40-48Ca have incorrect 
normalization for MT=102 gammas  
•123,124Xe have incorrect 
normalization for MT=102 gammas  
•180,181Ta have incorrect 
normalization for MT=102 gammas  
•185,187Re have incorrect 
normalization for MT=102 gammas 
•204,106,107Pb have incorrect 
normalization for MT=102 gammas
•231Pa, 233Pa, 232Th PFNS 
incident energy grid too coarse 
< 100 keV   
•Incorrect reference in 
n-001_H_003.endf  
•Np-237 fission cross section  
•Negative values in 
distributions for U235 and Pu239 
•Incorrect levels in MF8 for 
W-180, 182 and 183  
•Incorrect QM for Pb208, MTs 
649, 699, 749 and 849 
•58Co(n,p) partials not 
equalling total 
•natC: 3.2 MeV line missing from 
(n,n')
•N14 has MT28 (n,np) and MT32 
(n,nd) gammas but no cross 
section   

Getting through these and 
fixing the easy ones will 

take ~ 2 weeks

Tuesday, November 19, 13
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Who is submitting the bug reports?
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Who is fixing the bugs?
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 DOI issues
 ENDF website(s)
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ENDF/B-VIII
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ENDF/B-VIII

18

CIELO: world-wide reaction data file

72

Join our CIELO collaboration 

Generalized Nuclear 
Data (GND) Format

FPY
Decay 
data

41

Iron

Tuesday, November 19, 13



Outline

 ENDF/B-VII.2
 ENDF/B-VIII
 DOI issues
 ENDF website(s)

19

Tuesday, November 19, 13



DOI’s are unique id’s on a 
publication/dataset; 
doi.org resolves them to URLs 
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DOI’s are unique id’s on a 
publication/dataset; 
doi.org resolves them to URLs 

21

Tuesday, November 19, 13



osti.gov and datacite.org want 
DOI’s on all nuclear data in US;
likely by end of FY14
DOI’s are unique id’s on a publication/

dataset
• NNDC will generate them for NNDC-generated data
• If CSEWG & USNDP OK, we will assign DOI’s for all US nuclear 

databases
• We decide on URL scheme
• We provide a permanent URL to a dataset, 

datacite.org maintains the DOI->URL redirect
• We promise to maintain URL’s forever (or provide tombstone)

This is a very good thing
• Gives proper credit to evaluators
• Generates citations (always good for performance appraisals)
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How does this affect us?

 ENDF borrows from other 
libraries 
We’d like to be able to give proper credit; 
e.g a JAEA DOI for a JENDL-4.0 derived 
evaluation rather than an NNDC DOI

 What about partial 
evaluations?  
Fine grained DOI’s (i.e. on evaluation parts) 
allow us to make Frankenevaluations with 
proper attribution.

23

My 90Zr evaluation, part 
ENDF, part JENDL-4, all ugly

Tuesday, November 19, 13



For ENDF/B series libraries, 
these are my first thoughts
 For legacy libraries 

(ENDF/B-I through VI)
• These were distributed in tapes 

(real or virtual)
• Each tape provided updates to 

your center’s copy of the library
• MAT’s, MT’s and MF’s all jumbled
• Records of what is on what tape 

and when they were released not 
easily recoverable

• Released data != what we see on 
web

• Proposed solution: One DOI for 
each release of a library

 For ENDF/B-VII series
• Distinct sublibraries and distinct 

evaluations 
• One material, zero or one projectile 
• Clear release procedures
• ENDF format does have clear 

structure, so could give DOI’s for 
each MF/MT, but we can’t tell who 
evaluated which part

• Proposed solution: 
- One DOI for each evaluation
- Need DOI’s from other centers?
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ENDF Project Pages

 Reorganized the set of ENDF web pages: http://
www.nndc.bnl.gov/endf/project.html

 Compiling ENDF history back to ENDF/B-I
• Data files
• Lab reports (BNL & others)
• Formats

 Links to ENDF development pages  
 ENDF QA Page: http://www.nndc.bnl.gov/endf/b7.dev/

qa.html
• Includes ADVANCE requirements document
• Various ENDF QA requirements documents
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