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ENDF/B-VII release betal
New/Revised sublibraries in ENDF/B-VIIb1l

*Note patch of Oct 24 to the neutron sublibrary!
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ENDF/B-VII release betal

Sublibraries taken over from ENDF/B-VI.8

*Not available through the betal web interface
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Management of the library (new
features)

No more "Tapes'

ENDF/A re-established

Scope:

- incomplete evaluations Systematic verification

- preliminary evaluations

- standards - STANEF

Current contents: - CHECKR

- 6 files with ENDF/B-VII - FIZCON

standards - PSYCHE

- LLNL evaluations for - MRGMAT (new)

489 n, p, and d induced

reactions on 195 targets Phase-1 testing
- BNL modified

evaluation for g+N14 - NJOY99.90+patches

- MCNP5
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Construction of ENDF/B-VIIb1 (neutrons)

ENDF/B-VIIbO
released March 11, 2005,
340 materials less 12 elemental

Heavy Nuclei

_ _ 8 materials from
29 new evaluations in b0 JEFE31 &

cleaned by Ch. Dunford JENDL33

9 new/revised
1-H (LANL),
SG23 nat-V (BNL),

219 materials 74,75-As (LLNL),
7 = 31-68 241,242gm-Am, R.Q. Wright list
235-U (LANL), 24 JENDL33

232-Th (IAEA) materials
Z = 88-100



Construction of ENDF/B-VIIb1 (neutrons)

New/Revised

Heavy Nuclei

R.Q.W. list
¥§222Jaea Ra223 jend| Cnn244qendl
Am241.lanl REV ] Em22;85:1endc1l
Am242g.lanl ReeralEi] g
Am242m.lanl Rz Pa232.J'endI
As74.1InI2 Ac225.jendl PaZSSJendI
As75.1In12 e [Sile Pb206.J'eff
H1.lanl1 A Pb207lj'eff
U235.1a31b U227 [Ele) 'j

Th228.jendl
Th229.jendl
Th233.jendl
Th234.jendl
Np235.jendl
Pu236.jend|
Am244.jend|
Am244m .jendl
Cm247.jendl
Cm249.jendl
Cm250.jendl
Bk250.jendI
Cf254.jendI
Es254.jendl
Es255.jendl

Fm255.jendl
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ENDF/B-VlIblother sub-libraries

Protons

Thermal
H1.lanl _ Deuterons Scattering
H2.lanl N|58Ianl -
H3.lanl Ni60.lanl H2.lanl H(H20).ike
He3.lanl Ni6L.lanl H3.lanl para-H.lanl
Li6.lanl Ni62.lanl He3.lanl Tritons ortho-H.lanl
Li7.lanl Ni64.lanl Li6.lanl H(ZrH).lanl
c12.lanl Cu63.lanl Li7.lanl H3.lanl D(D20).ga
N14.lanl Cugs.lanl He3.lanl para-d.lanl
016.lanl Nbo3.lanl Li6.lanl ortho-d.lanl
Al27.lanl w182.lanl Be metal.lanl
Si28.lanl W183.1anl Be(BeO).lanl
Si29.lanl W184.1anl O(BeQ).IanI
Si30.lanl W186.lanl graphite.lanl
P31.lanl Hg196.lanl [-ch4.lanl
Ca40.lanl Hg198.lanl s-ch4.lanl
Cr50.lan Hg199.lan| H(CH2).ga
Cr52.l1anl Egggg-:an: i:EgZIINIIE.ga
g Jdan lan
s an Hg202.lanl NEW/REVISED  Fesgan
Fe54.lan| Hg204.lanl in betal Zr(zrH).lanl
Fe56.lanl Pb206.lanl O(U02).l1anl
Fe57 lan| Pb207.lanl NEW/REVISED U(UO2).lanl
Pb208.lanl in beta0
Bi209.lanl
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CHECKR errors: 195

 MT=20* ALLOWED ONLY IN DERIVED FILES 96

* INTERPOLATION TABLE INCORRECT (MF=5) 67
 MATP IS OBSOLETE 13

« MOD = * OUT OF RANGE 8

e NK= *MUST BE EQUALTO *ASINFILE120R 13 7
* ZSYNAM SHOULD BE 2

 EMAX =**OUT OF RANGE 1

« AWR SHOULD BE SET TO ** 1
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FIZCON errors: 287

e THE ENERGY OF HIGHEST LEVEL MUST BE * 148

(As-74,75)

« SECTION DOES NOT SPAN THE SAME ENERGY
RANGE AS FILE * 24 (As-74,75)

« SUM OF TRANSITION PROBABILITIES=* 16

* REQUIRED SUB-SUBSECTION WITH LB=8 IS
MISSING 15

* FOR LF=1 EPMAX FOUND TO BE * 11

e CONTENTS OF FILE 12 REQUIRE A SECTION
MF=15 11

« NOT EXPECTING LB * MATRIX IS SYMMETRIC 11

* Q/ELEVEL=*IS NOT REASONABLE FOR THIS
SECTION 9

e THE MAXIMUM INCIDENT ENERGY OF * SHOULD
BE GREATER THAN OR EQUAL TO * 8

Brookhaven Science Associates
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 LIST OUT OF ORDER NEAR N=* 7
e CONTINUUM REACTION RECOMMENDS LCT 5
 |ZAP SHOULD BE SET TO 4

» SECTIONS ARE NOT IN INCREASING LEVEL
ENERGY ORDER 3

* NORMALIZATION CHECK INTEGRAL 3

e THE MINIMUM INCIDENT ENERGY OF * 2

* PKE NOT IN RANGE 2

e THT NOT IN RANGE 2

* NEG OR ZERO ARG OF LOG BELOW POINT *1

* ISOTOPE # 2 ENERGY RANGE DIFFERS FROM THE
FIRST 1
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Statistics (ENDF/B-VIIb1 neutrons)

Comparison of libraries (MF's)

B ENDF/B-VIlb1
B JENDL 3.3
@ JEFF 3.1

3 4 6 32 33
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Statistics (ENDF/B-VIIb1 neutrons)

Comparison of libraries (MT's)

B ENDF/B-VIIb1
BJENDL 3.3
EJEFF 3.1

400

350 -

300
250 -
200 -
150 -
100 -

Number of evaluations

50 -

Of

total elastic inelastic (n, 2n) (n, 3n) (n, 9) (n, p) (n, a)
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Statistics (ENDF/B-VIIb1 neutrons)

Date of evaluation
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Comparison of capture resonance integrals

10 3 ' | ' [ T | T | T =

- Capture RI: Ratio of ENDF/B-VIIb1 to Atlas (Mughabghab 2006) -
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Web-interface(www.nndc.bnl.gov/endf7/endf00.htm)

Feature rich access to the
relational database with
most important ENDF
libraries.

scomplex retrieval requests
sview file structure/contents
estatistics

scomparison plots with other
libraries and experimental
data (MF=3 only)

Brookhaven Science Associates
U.S. Department of Energy

File Edit View Go Bookmarks Teols Help

@ @ @ $ [ http:/fwww.nndc.bnl.gov/exfor7/endf00.htm |'] =l [@v ]

[EdLinux E3Data Banks Physics [EIPress _| WordSmyth @UNFCU Home v Teachers Federal Cred...

&)

TAEA-NDS

Evaluated Nuclear Data File (ENDF) J

Core nuclear reaction database containing evaluated (recommended) cross sections, spectra, angular distributions, fission product yields, photo-atomic and thermal scattering law data,
with emphasis en neutron induced reactions. The data were analyzed by experienced nuclear physicists to preduce recommended libraries for ene of the national (USA, European,
Japanese, Russian and Chinese) nuclear data projects. All data are stored in the interationally adopted format (ENDF-6) maintained by CSEWG.

D

ENDF/B-VIIb1 complete library included
ENDF/B-VIIb0 neutron sublibrary included e

Database Version of October 26, 2005

Parameters Submit | Reset I

Standard Request {example); Go to: Advanced Request

Target FlGa
Reaction [ |n,inl;n,2n
Product |
Quantity I
More Options...
Submit Reset
Clone Request

EXFOR | CINDA

KT KN ETNE|

Libraries ¢ All & Selected

Major Special Purpose

[+ ENDF/B-VIIb] [~ ENDF/HE-VI (High Energy)

|~ ENDF/B-VIIb0 | JEFF-3.1/A (Activation)

[” ENDF/B-VL8 [ IRDF-2002 (Dosimetry)

[~ JENDL-3.3 Derived

[~ JEFF-3.1 [~ ENDF/B-VIIbl 300° K (Pointwise)

|~ CENDL-2 |~ ENDF/B-VL8 300° K (Pointwise)

|~ BROND-2.2 |~ JENDL-3.3 300° K (Pointwise) =
Archival [~ IRDF-2002/G (Groupwise)

[ JEF-2.2

[~ JEFF-3.0

Feedback

24 Comments/Remarks?

& Evaluated Nuclear Data File (ENDF)

[ome
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Web-interface(www.nndc.bnl.gov/endf7/endf00.htm)

File Edit View Go Bookmarks Tools Help

@ @ @ 0 @ |§ hitp:{fwww.nndc.bnl.gov/exfor7/serviet/E4sMakeE4

@ (&

[ELinux [EData Banks [E5Physics [EPress |WordSmyth §5UNFCU Home 7 Teachers Federal Cred...

EHDF-Relational v-1.8
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) ENDF/B-VIIh| Gd-152(N.INL)
) ENDE/B-VIIn| Gd-152(N2N)
) ENDF/B-VIIh| Gd-153(N.INL)
) ENDE/B-VIIn | Gd-153(N2N)
) ENDE/B-VIIh| Gd-154(N.INL)
) ENDF/B-VII | Gd-154(N2N)
) ENDF/B-VIIh| Gd-155(N.INL)
) ENDF/B-VIID | Gd-155(N2N)

EEEEEREEEE

I
2
3
4
5
6
T
8
9

) ENDF/B-VIIh| Gd-156(N.INL)
[+ 10) ENDF/B-VIIb] Gd-156(N2N)
[+ 11) ENDF/B-VIIb] Gd-157(N.INL)
[+ 12) ENDF/B-VIIb] Gd-157(N2N)
[+ 13) ENDF/B-VIIb1 Gd-1 S8(N.INL)
[+ 14) ENDF/B-VIIb1 Gd-1 58(N2N)
[+ 15) ENDF/B-VIIh1 Gd-1 60(N.INL)
[+ 16) ENDF/B-VIIb1 Gd-160(N2N)
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Web-interface(www.nndc.bnl.gov/exfor7/endf00.htm)

File Edit View Go Bookmarks Tools Help L - 1 o8
@ @ @ 6 ﬁ |E http:/fwww.nndc.bnl.gov/exfor7/servlet/X4sMakeX4 H |@' I

[ELinux [E9Data Banks [E3Physics [EPress | WordSmyth EUNFCU Home #uTeachers Federal Cred...

File Edit View Go Bookmarks Tools Help o

@ @ @ 6 @ |E http:/fwww.nndc.bnl.gov/exfor7/servlet/X4sMakeX4

* EALinux [E3Data Banks [EPhysics E3Press | WordSmyth EEUNFCU Home 7 Teachers Federal Cred...

“4

EHDF Request #1885
EXFOR Request: 11-1, 2085-Hov-82 18:85:59

10~% 10~ 10~ 107=
T T T T T T T T

ENDF Request #1818 [ 1) 90-TH232(NF).5IG

[+ 2) 90-TH232(NF).SIG, AV
1.3 1.4 1.5 1.6 1.7 . . .
T T FHDF/B 01151 308 TH 232(H, F) T " 3) ENDE/B-VIIb1-300 Th-232(N.F)
= 98-TH-232(H,F),,SIG
= 90-TH-232(H,F),,5IG, AV

Cross Section (harns)

Cross Section (harns)

L n L " |
10~ 104 1072

Incident Energy (Mel)

! ! !
. . 1.5 1.8 1.7
Incident Energy (Mel)

Auto 7| Mev ~|

e || e

W X4/Servlet Select

D

Done {3 | & Xa/Senvlet Select o2

Brookhaven Science Associates Transfering at o ik e b gov..
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Web-interface(www.nndc.bnl.gov/endf7/endf00.htm)

File Edit View Go Bookmarks Tools Help {3

@ @ @ 0 a [IE5 hrtp:/www.nndc.bnl.govjexfor7/servietX4sMakeX4 |l [IGL |

* [BLinux [BDpataBanks E3Physics E3Press | WordSmyth EUNFCU Home #uTeachers Federal Cred...

ENDF Request K1877 7 1) 92-U235(NF)L.SIG
EXFOR Request: 141, 2005-Hou-62 11:51:54 2

10-5 4 [+ 3) ENDF/B-VIIh1-300 U-235(NF)

. |
107=
Incident Energy (Mel)

{9 | & X4/Servlet Select

Qﬂ
|Done J
Brookhaven Scrence ASsoCIates .}“n” Kﬁz;EN
ATIONA ABORATO
U.S. Department of Energy NATIONAL LABORATORY




ToDo for ENDF/B-VIIb2

m Fix format deficiencies
 general cleaning of CHECKR and FIZCON errors

o deficiencies reported by data testers (Van der Marck, Sublet, and
others...)

e clean As-74,75 and Am-240 evaluations (LLNL)
m Add missing evaluations
e include n-Cm247+... revised by R.Q. Wright

* include available evaluations for materials missing in b1 (Pb-204 from
NRG, Na-22, Co-58, Co-58m, Pu-246, Cm-240, Bk-247 from JEFF-3.1,

)
o extend and include 4 dosimetry LANL evaluations
m Address covariances
e include covariances in Gd
o take all covariances from ENDF/B-VI.8 ??7?
m Add missing relaxation and electron sublibraries

Brookhaven Science Associates BROOKHAVEN
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Conclusions

m ENDF/B-VIIb1 is a major update with a number of
evaluations adopted from other libraries

= ENDF/B-VIIb1 is the biggest

m ENDF/B-VIIbl is in a reasonable shape

m ENDF/B-VIIb1 is processable with NJOY-99 (with patches)
and acer files can be used in MCNP calculations

m Improvements, further testing, and beta2 needed before
final release
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