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Evaluated Nuclear Data File (ENDF)

First nuclear database in direct response to

nuclear industry data needs: theory + experiment
(resonance parameters)
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= Core nuclear reaction database containing  SFe(ny) | ENDFBVIT |
3 ! Shcherbakov 1977

evaluated (recommended) cross sections, i . Allen 1962

= Macklin 1964

spectra, angular distributions, fission 10'f
product yields, thermal neutron scattering,
photo-atomic and other data, with emphasis
on neutron-induced reactions. All data are
stored in the internationally adopted format

(ENDF-G) maintained by CSEWG. o1 1 o aw

Cross Section (b)

= 423 neutron materials (isotopes) in ENDF/B-VII.1 E——
= Other libraries in ENDF-6 format: JEFF (Europe),

JENDL (Japan), CENDL (China), ROSFOND (Russian

Federation)
= What all libraries have in common? Neutron cross

sections, all other sublibraries are often missing.
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EXFOR/CSISRS

= Compilation of experimental nuclear
reaction data
=  Mostly Neutrons

= Recently, charged particles and I T A
photonuclear Toto

10k F —— Photo-nuclear
—+— Neutron

= 20318 experiments

=  Monthly updated

—— Proton
= |n support ENDF and research activities

= Truly international project: NNDC, NEA,
IAEA, Obninsk
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Area #1 Data Needs

= CIELO
=  Neutron Cross Sections
=  Neutron Cross Section Covariances

= XML
=  Computer infrastructure for ENDF and Big Data

Brookhaven Science Associates NATIONAL LABORATORY



CIELO

= CIELO (Collaborative International
Evaluated Library Organization) - towards
a single neutron database

=  The focus will initially be on a small -
number of the highest-priority isotopes, "
namely H, 160, %¢Fe, 2352384, and 23°Pu f .= ’\\»\’
"= The evaluated data for these materials in hf
the existing nuclear data libraries — éu 02
ENDF/B-VII.1, JEFF-3.1, JENDL-4.0, -
CENDL-3.1, ROSFOND, IRDFF 1.0 — Ty e wmew
are reviewed, discrepancies are B
identified, and some integral properties e

are given, M.B. Chadwick et al.,, NDS 118, 1 (2014)
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CIELO/EXFOR Cooperation

=  \What we can do for CIELO???

= Help with experimental data for six priority materials is the must
= No more UNOBT for 1H, 160, %6Fe, 235238, and %3°Pu
= Check for missing data for these six materials
= Direct contacts with evaluators

= Atlas of Neutron Resonances, Memo 4C/3-395.

=  We should compile what is needed by our priority users instead of
delivering just certain number of compilations.

= We should satisfy the needs of important user groups.
= CW 2014 Input
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EXFOR Entry 13982

= Compilation of Data Corrected or Derived ...., WP2014-46
=  Pu-239(n,F) by P. Staples et al.

= Data was re-analyzed by T. Teaddeucci (LANL) using MCNP in
cooperation with authors.

= Multiple neutron scattering uncertainties.
= A typo was discovered, and target mass was wrong.
= New update is in progress after

HISTORY (20050310C) DR
[20100520R) On. Data receiwved froem P.Staples through
D.Z.Madland and P.Talou
[20100524R) On. BFe-compiled from two references
{20130323U0) On. ERR-ANALYS corrected

= #20576, Knitter also has multiple scattering issues, impossible to
correct, one line in the paper.

= These problems were only discovered because of the present
computer power.
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Compilation of Covariances, Double
Differential Cross Sections

= How many covariance data sets in EXFOR?

= How many Differential and Double-Differential cross

sections?

=  \We need them for 423 ENDF/B-VII.1 materials.

" [——ENDF/B-VIL1 |
I
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UNOBT & Missing Data

= UNOBT is not a bug in EXFOR. In practical terms,
UNOBT status is a big problem.

= Missing Data: Unfortunately, the only way to find out that
data are missing is to read the articles, or contact users
(CIELO, Nuclear astrophysics, IBANDL, ...)

= We have a serious research on missing data by Naohiko,
now we need to track progress on these issues. Is
anyone compiling these articles?
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UNOBT Data, November 2013

) EXFOR: Experimental Nuclear Reaction Data - Mozilla Firefox

He Ed Sew Wgoy Gooimans
o BFCR: Eparinecta tudoa Roscton Dt | o |
bel.gov * || 8- o s+ &
B7 customes tinks &
" 1 Databases »
= D t t h t f °) %4/Servlet: Select - Mozilla Firefox
a a a C Fle Edt Vew Hstory Bookmarks Tools Help
& xa/Serviet: Select
] N Ot an e rr( € & nindc.bl.gov/exfor serviet x4ssearchs ¥ 7 & ||~ coogle 5 ‘ 4+ @A
Thg S—
| @ Getting Started |5 Latest Headines f§ ' Customize Links & National Nuclear Data ..
4lRequest #8427
. Request exal « - 7qu L erviet: Sele ozillaFirefo =
O ut - K Fle Edt Wiew History Bookmarks Tools Help
Target @ —
SR o w4fServiet: Select |+
. - . Quantity 3 - r—
m D I g |t|Zat| Or i (: @ www.nndc.bri. gov; Viet/x4sSearchs 77 v & |[B - cooge Pl A
Energy from [} " » ~ oae HE s <
authort) 01/ | Plot: CJQuick-p @ Getting Started |5 Latest Headlines & Customize Links & Mational Nuclear Data ...
puslicstion vear [ | Narrow Energy (opti| 4/Request #192 &
Accession & A
it [Clapply ¥ Data re =
ZEN Sult
Last modified [7]
exendedquaniv 0] | G030 pispray
1stauthor ] || = .
- o | SODMEDR TR @selected OUnselected Ol
- ty: [CS 2
192 neutrc Country [ ('“T“E"Imo[ x]4 X4+ [JEXFOR [VlBibliography []TAB []C4 [JPlotC4
5 Ia;"“’;"“’; 20 Tnfo al Plot: [JQuick-plot (cross-sections only) [Jadvanced plat [how-ta] using[(]CS and [Jconverting ratios to cross sections using [IAEA-standards,2006]
;:'::" Re::fe::lﬁ 30 Tnto e Narrow Energy (optional), ev: Min: [ | Max: [ ]
(l | S&‘ an a — DSXE’ 802 J)_,ﬁ ol [CJapply ¥ Data re-normalization (for advanced users, results in: C4, TAB and Plots)
eyNo []
Ful Refersnce ] 0":“5 :Yl'mo[mx" 4] G@ »  pisprey Year Author-1 Energy range,eV Points Reference Subentry#P NSR-Key
= PSS = (@} 1] i) O 1-g-1(n,TOT),,SI6 C4: MF3 MT1
. Title [] O3) . DZA' u : [CS] Cross section
a r( Ea_l O“a“mfl"[ 1 1[] _nfo| X4+| x4+ | T4 Cov| 1983 M.S.Gordon+ 2.50e7 4.50e7 0 [pdf]+ P,NPL-951,40,8304 12839002
o 2 E’i“—p”ﬁ 2 [] _Info| X4+| X4+ | T4| Cov| 1979 G.P.Lamaze+ 3.00e6 4.00e7 0 + C,79KNOX, , 48,7310 10888005
DETECTOR [] O4 3-L o 3 [] _nfo| X4+] X42 | T4 | Cov| 1948 W.B.Jones Jr 3.00e-3 1.00e2 0O [pdf]+ J,PR,74,364,4808 11432005
[ | F I ..'fJ;i‘Z'EI U0s) D238 NOz) 40 L2, 2N)1-Ho1,,P0L/0h, ANA  Cd: HF=2 MT-2
I rSt 1 l e n g |20 80 a1 Quantity: [POL] Analyzing power
wesounce 0| ORI i 4[] Info] X4+| X4+ | T4| 1988 C.R.Howell+ 1.20e7 0 [pdf]+ 7,PRL,61,1565,198810 13682002 1988H014
aavsis) [ D08y D 2 sp 1-H-3(D,N)2-HE-4,,DA C4: MF4 NTS0
meroern | Y0y &) 2 5B : [DA] Differential c/s with respect to angle
rooerD)| | (S 00) @) O eeg 5[] _nfo| X4+| X4+ | T4| 1968 J.E.Simmons+ 0 + 1,BAP,13, (AG4) , 564,1968 D0011002
A;“:‘::EU Qo) &2 e 04 U P 1-H-3(T,2N)2-HE-4,,516,, ,EVAL  C4: MF3 NT16 .. [Evaluated data]...
. G021 DO ec L0s) 42 2-#E-3(D,D)2-HE-3, ,POL/DA, VAP  C4: MF=2 NT=2
Q01 &2 ec O0s) 1 2 2-HE-3(D,P)2-HE-4, ,POL/DA, VAP  C4: MF=2 MT=2
Q0w 2 sc Q07 U 2 2-HE-3(HE3,X)1-H-1,,5I6  C4: MF3 MT9000
0015 DO e 008y & 2 2-HE-3(HE3,X)1-H-2,,5IG  C4: MF3 HTS000
GicSis @ 0 ev O0se) 2 2-HE-3(HE3,X)1-H-3,,5IG  C4: MF3 MT9000
SO DD OOy & 2 2-HE-3(HE3,X)2-HE-3,,5IG  C4: MF3 HT9000
Bii @ 0Oy & 2 2-HE-3(HE3,X)2-HE-4,,5I6  C4: MF3 MT9000
O0O12) & 2 2-HE-4(3-L1-6,EL)2-HE-4,20,P0L/DA,  TAP  C4: MF=2 HT=2
Q013 U 2 2-HE-4(3-11-6,INL)2-HE-4,20,PO0L/DA, , TAP  C4: NF=2 HT=2
0014 & 2 2-HE-4(3-L1-6,5CT) 2-HE-4,20,POL/DA, , TAP  C4: MF=2 MT=2
015y U 2 2-HE-4(HE3,G)4-BE-7,IND,SIG,, ,EXP  C4: MF=3 NI=2
O016) U P 2-HE-4(N,EL)2-HE-4,,DA  C4: MF4 MTZ
OO & 2 3-11-0(N,T0T),,SIG  C4: MF3 MTL
Qo018 2 3-L1-6(a,EL)3-11-6,,DA  C4: MF4 NT2
019y L 2 3-11-6(N,EL)3-11-6,,DA C4: MF4 HT2

Brookhaven Science Associates

NATIONAL LABORATORY



UNOBT Data, April 2014

= 178 neutron-induced reactions (199 datasets) in area #1
(US&Canada) only

= 372 all reactions (412 datasets) in area #1 (US&Canada) only
= Progress in Neutrons:

Reactions: 178/192

Datasets: 199/225
= Qverall progress:

Reactions: 372/391
Datasets: 412/444
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Open Access Developments

= Public access

« America COMPETES Reauthorization Act of 2010 addresses public

access to research results, particularly in the forms of scholarly
publications and digital data

- Charge from DOE Office of Science:“ldentify and assess current
practices, policies and procedures to research results with report by 1-jul-
2011."

= Report of the NSAC Sub-Committee on Public
Access to Research Results

« The nuclear physics community often submits research results to freely

accessible databases such as the National Nuclear Data Center (NNDC,
http://www.nndc.bnl.gov/ ) ...

« Programs like the U.S. Nuclear Data Program also provide an important
service through critical independent evaluation efforts.

= APS News (http://www.aps.org/pubIications/apsnews/201310/access.cfm)
« Open Access Mandate will Include Raw Data
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Big Data

= NNDC is investigating different options within the U.S. Nuclear Data
Program.

= Future cooperation with George Washington University and Research
Labs.

= Work is in progress, more details next year.
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Conclusion & Outlook

= CIELO is #1 priority project for EXFOR community.

= Missing and UNOBT data are serious problems that we have to
address.

= Luck of covariance and double differential data in EXFOR is very
disturbing.

= Compilers should look after the needs of user communities instead of
simply delivering the required number of compilations.

= Open Access developments in US may change the EXFOR
operations as we know.
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