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ENDF/B-VII beta0
Neutron sublibrary released March 11, 2005
• 340 neutron evaluations (85 new/revised, 255 from ENDF/B-VI.8)
• revised LA150 files (March 10, 2005)
• revised actinides from LANL (March 9, 2005)
• new delayed-neutron time constants and fractions in actinides
• extensive benchmarking  at Petten in March 2005, 

www.nndc.bnl.gov/endf7/b0/ - single file
www.nndc.bnl.gov/exfor7/endf00.htm - retrieval
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ENDF/B-VII beta0 Retrieval
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ENDF/B-VII: Covariances

Most covariances taken over from ENDF/B-VI (47 
materials)

• New covariances for 233U, (ORNL, LANL -
criticality safety and AFCI)

• Re isotopes from LANL (MF=33)

• 238,235U, 232Th, 239Pu under way 

• New covariances expected for  7 isotopes of Gd
(ORNL, LANL – criticality safety) Gd dilemma
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Gd dilemma

in ENDF/B-VI.8     in SG23 
Material    Resonances     Fast region Resonances Fast region

Gd-152      JENDL-3.2       JENDL-3.2 New eval        JENDL-3.3
Gd-154      JENDL-3.2       JENDL-3.2 New eval        CENDL-3.0
Gd-155      New eval       1977 eval New eval        New eval 
Gd-156      1977 eval       1977 eval CENDL-3.0       CENDL-3.0
Gd-157      New eval        1977 eval New eval        New eval 
Gd-158      1977 eval       1977 eval New eval        CENDL-3.0
Gd-160      1977 eval       1977 eval New eval        CENDL-3.0 

New covariances 
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Gd dilemma
ENDF/B-VI.8

Wrong (n,2n)

Unphysical inelastic

LANL, ORNL and BNL are 
working on 155- and 157-Gd
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Data Testing

Phase 1: Data verification (NNDC)Phase 1: Data verification (NNDC)

Phase 2: Data validation (LANL, ANL,
KAPL, ORNL, Bechtel Bettis)

Phase 2: Data validation (LANL, ANL,
KAPL, ORNL, Bechtel Bettis)
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Data Verification
NNDC: New/revised files processed by checking codes, 
plotted against other evaluations and experimental data

ENDF/B-VII

CENDL-2
JEF-3.0

BROND-
2.2
JENDL-3.3

ENDF/B-
VI.8

CHECKR FIZCON PSYCHE

ENDVER

ZVView

html

PLOTC4

CSISRS

check format
compare with other libraries
compare with experimental data
provide easy access
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Data Verification
NNDC: New/revised neutron evaluations processed by 
NJOY-2003.0 modules:

131Xe(n,el)

acer files are tested in  
simple MCNP runs (GODIVA)

•moder
•reconr
•broadr
•unresr
•heatr
•purr
•gaspr
•moder
•viewr
•acer
•viewr
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Known deficiencies in 
ENDF/B-VIIb0

Need TLC:

• Cm-243, 245, Am-242, 242m - no fission neutrons produced by NJOY
• Ca-00 - Crashes in HEATR due to invalid interpolation code INT=0 
• Cm-243, 245, Am-242, 242m - no fission neutrons produced by NJOY
• Ca-00 - Crashes in HEATR due to invalid interpolation code INT=0 

Need replacement:

• Y-89, Ir-191,193, Tm-169 use dosimetry part from LANL and 
produce complete evaluations

• Zr-90, 91, 92, 93, 94, 95, 96 to be replaced by SG23 or JENDL-3.3
• Pa-231, 232, 233 to be replaced by JENDL-3.3
• Np-237 to be improved by LANL or replaced by JENDL-3.3
• Cu-63, 65 ?
• Th-232 to be replaced by IAEA CRP or Maslov (JEFF-3.1)
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Known deficiencies in VIIb0
Known problems in ENDF/B-VI.8 (outside SG23 range):

MAT MF MT Comment
0725 14N 28,32 Gamma production files exist, but there are no 

cross sections files 
2200 Ti 3 104 Nonzero threshold 
2425 50Cr 6 16 Residual nucleus incorrect 
2437 54Cr 6 16 Residual nucleus incorrect 
2525 55Mn 6 22 Residual nucleus incorrect 

6 107 Residual nucleus incorrect 
2625 54Fe 6 16 Residual nucleus incorrect 

6 103 Residual nucleus incorrect 
2631 56Fe 3 2 NJOY calculates negative cross section   
2637 58Fe 6 16 Residual nucleus incorrect 
2834 61Ni 3 2 NJOY calculates negative cross section   
2837 62Ni 6 22 Residual nucleus incorrect 

6 28 Residual nucleus incorrect 

MAT MF MT Comment
0725 14N 28,32 Gamma production files exist, but there are no 

cross sections files 
2200 Ti 3 104 Nonzero threshold 
2425 50Cr 6 16 Residual nucleus incorrect 
2437 54Cr 6 16 Residual nucleus incorrect 
2525 55Mn 6 22 Residual nucleus incorrect 

6 107 Residual nucleus incorrect 
2625 54Fe 6 16 Residual nucleus incorrect 

6 103 Residual nucleus incorrect 
2631 56Fe 3 2 NJOY calculates negative cross section   
2637 58Fe 6 16 Residual nucleus incorrect 
2834 61Ni 3 2 NJOY calculates negative cross section   
2837 62Ni 6 22 Residual nucleus incorrect 

6 28 Residual nucleus incorrect 
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Known deficiencies in VIIb0
Known problems in ENDF/B-VI.8 (outside SG23 range):
MAT MF MT Comment
7125 175Lu 3 2 RESEND calculates negative cross section   
7328 181Ta 3 103 Nonzero threshold 
9034 230Th 2 151 Fission widths not given. 

2 151 RESEND calculates negative cross section 
9137 233Pa 2 151 Fission widths not given. 
9434 238Pu 3 2 NJOY calculates negative cross section 
9446 242Pu 3 2 RESEND calculates negative cross section 
9452 244Pu 1 458 Prompt KE of gammas = 6 eV 
9631 242Cm 1 458 Prompt KE of gammas = 6 eV 

3 2 RESEND calculates negative cross section 
9637 244Cm 3 2 NJOY and RESEND calculate negative cross  section 
9643 246Cm 3 2 NJOY calculates negative cross section   
9638 248Cm 1 458 Prompt KE of gammas = 6 eV 

3 1 RESEND calculates negative cross section   
3 2 RESEND and NJOY calculate negative cross section  

9752 249Bk 5 455 Missing; MF=1,MT=455 present. 
9855 250Cf 3 2 RESEND calculates negative cross section   
9861 252Cf 3 2 RESEND calculates negative cross section   

6 28 Residual nucleus incorrect 
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Known deficiencies in VIIb0
Missing (n,Xn) data in ENDF/B-VI.8 (outside SG23 range):

Ti-46 
Ti-47 
Ti-48 
Ti-50 
Ni-59 
Np-238 
Cf-253 
Es-253

Ti-46 
Ti-47 
Ti-48 
Ti-50 
Ni-59 
Np-238 
Cf-253 
Es-253

He-3 
He-4 
Li-6 
B-10 
C-nat 
Mg-24 
Ar-40 
K-41 

He-3 
He-4 
Li-6 
B-10 
C-nat 
Mg-24 
Ar-40 
K-41 
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Zr isotopes

• JEFF-3.1 adopted JENDL-3.3
(except 93,95-Zr of European 
origin)

• JEFF-3.1 adopted JENDL-3.3
(except 93,95-Zr of European 
origin)

SG21 recommendations
•Zr-90 BROND-2 
•Zr-91 New-BNL + JENDL-3.3
•Zr-92 New-BNL + BROND-2 
•Zr-93 BROND-2 + JENDL-3.
•Zr-94 ENDF/B-VI + JENDL-3.3
•Zr-95 JENDL-3.3 
•Zr-96 New-BNL + JENDL-3.3

SG21 recommendations
•Zr-90 BROND-2 
•Zr-91 New-BNL + JENDL-3.3
•Zr-92 New-BNL + BROND-2 
•Zr-93 BROND-2 + JENDL-3.
•Zr-94 ENDF/B-VI + JENDL-3.3
•Zr-95 JENDL-3.3 
•Zr-96 New-BNL + JENDL-3.3

Zr-90, 91, 92, 93, 94, 95, 96 in ENDF/B-VI.8 hopelessly obsolete (original 
files 1976/1977)
Zr-90, 91, 92, 93, 94, 95, 96 in ENDF/B-VI.8 hopelessly obsolete (original 
files 1976/1977)

BROND-2
• Evaluation 1988/1989
BROND-2
• Evaluation 1988/1989

• JENDL-3.3
•Evaluation 1989/1990
•Last review 2000/2001
•Zr-90 contains covariance 
data
• MF=6

• JENDL-3.3
•Evaluation 1989/1990
•Last review 2000/2001
•Zr-90 contains covariance 
data
• MF=6
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Pa isotopes
ENDF/B-VI.8
• Pa-231 – evaluated 1977 ENDF/B-V
• Pa-232 – JENDL-3.2 (1994) 

modified/updated in 1999 by R.Q. 
Wright (ORNL)

• Pa-233 - evaluated 1978 ENDF/B-V

ENDF/B-VI.8
• Pa-231 – evaluated 1977 ENDF/B-V
• Pa-232 – JENDL-3.2 (1994) 

modified/updated in 1999 by R.Q. 
Wright (ORNL)

• Pa-233 - evaluated 1978 ENDF/B-V

JEFF-3.1
• Pa-231 - from ENDF/B-V (1977)
• Pa-232 - from ENDF/B-VI.8
• Pa-233 - from ENDF/B-V (1977)

JEFF-3.1
• Pa-231 - from ENDF/B-V (1977)
• Pa-232 - from ENDF/B-VI.8
• Pa-233 - from ENDF/B-V (1977)

JENDL-3.3
• Pa-231 – evaluated 1987/1988
• Pa-232 - evaluated 1988/1994
• Pa-233 - evaluated 1987

JENDL-3.3
• Pa-231 – evaluated 1987/1988
• Pa-232 - evaluated 1988/1994
• Pa-233 - evaluated 1987
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Np-237
ENDF/B-VI.8
• Evaluation 1990 (Young et al.)
• RRR Derrien evaluation up to 150 

eV
• Advanced modeling of fast 

neutron region (CC, DWBA, 
MF=6)

ENDF/B-VI.8
• Evaluation 1990 (Young et al.)
• RRR Derrien evaluation up to 150 

eV
• Advanced modeling of fast 

neutron region (CC, DWBA, 
MF=6)

JEFF-3.1 
• adopted JENDL-3.3
JEFF-3.1 
• adopted JENDL-3.3

JENDL-3.3
• Evaluation 2001 (T.Nakagawa, 

O.Iwamoto)
• Fast neutron region draws 

from Ignatyuk and ENDF/B-VI
• MLBW formula below 500 eV
• URR up to 35 keV

JENDL-3.3
• Evaluation 2001 (T.Nakagawa, 

O.Iwamoto)
• Fast neutron region draws 

from Ignatyuk and ENDF/B-VI
• MLBW formula below 500 eV
• URR up to 35 keV
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Th-232
ENDF/B-VI.8
• Evaluation 1977
• Includes MF=31,33 (fission & 

capture)

ENDF/B-VI.8
• Evaluation 1977
• Includes MF=31,33 (fission & 

capture)

JEFF-3.1 
• adopted Maslov 2001
JEFF-3.1 
• adopted Maslov 2001

JENDL-3.3
• Evaluation 1987/2001
JENDL-3.3
• Evaluation 1987/2001

IAEA-CRP
• Evaluation 2005
• RR new evaluation from ORNL 

(preliminary available)
• Fast neutron region by EMPIRE
• Fission neutrons to be taken from 

Maslov
• Up to 150 MeV

IAEA-CRP
• Evaluation 2005
• RR new evaluation from ORNL 

(preliminary available)
• Fast neutron region by EMPIRE
• Fission neutrons to be taken from 

Maslov
• Up to 150 MeV
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Th-232(n,f)
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Th-232(n,f)
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Th-232(n,2n)

Th-232(n,Xn) 
neutron spectrum
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Current Activities at BNL

• All new ENDF/B-VII evaluations ‘cleaned up’ by Charlie Dunford

• Atlas of neutron resonances in a print phase (S. Mughabghab)

• Update of BNL/KAERI evaluations (inelastic scattering, capture photon 
production; EMPIRE-2.19)

• SG23 did a very good progress and might provide bulk of fission products 
(164 files so far)

• Covariance data for 155,157-Gd  (with ORNL & LANL)

• 25 fission products being evaluated with EMPIRE-2.19 (SG23)
• Evaluations for 5 Ge isotopes by BNL-JAERI revised (RR and URR 

adjusted)
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ENDF/B-VII schedule

• End of September 2005 – ENDF/B-VIIbeta1

• Nov 8-10, 2005 – CSEWG Meeting, BNL, Review 

• December 2005 - Release

• End of September 2005 – ENDF/B-VIIbeta1

• Nov 8-10, 2005 – CSEWG Meeting, BNL, Review 

• December 2005 - Release
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ENDF discussion forum

Archive: http://lists.bnl.gov/pipermail/endf/

Mail to: endf@lists.bnl.gov


