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Databases: Compiled data

International Atomic Energy Agency

Nuclear Data Service
Provided by the Nuclear Data Section E =

IAEA NDS Main Databases: ENIEE | EXFOR | CINDA | LiveChart | NuDat | NSR | XUND ENSDF | MIRD

Nuclear Science References (NSR)
NSR Reference Paper NIM A 640, 213 (2011)
Database version of August 29, 2016

National Nuclear Data Center c‘

The NSR database is a bibliography of nudear physics articles, indexed according to content and spanning more than 100 years of research. Over
80 journals are checked on a regular basis for artides to be induded. For more information, see the help page. The NSR database schema and
Web applications have undergone some recent changes. This is a revised version of the NSR Web Interface.

Help » Manual PDF | Lexfor | NNDC-Help | Output | Plot+ | R33 Databases » ENDF | CINDA | IBANDL CD-ROM » EXFOR-CINDA | CD-Catalog

+ u’} _+_ .-,‘R‘"*“b:c_ =xperimental Nuclear Reaction Data (EXFOR) d

1 - Database Version of 2016-09-05
+ [+ Softw are Version of 2016-09-02

The EXFOR library contains an extensive compilation of experimental nuclear reaction data. Neutron reactions have been compiled
systematically since the discovery of the neutron, while charged particle and photon reactions have been covered less extensively.
The library contains data from 21401 experiments (see statistics and recent updates).

EXFOR Reference Paper: Nucl. Data Sheets 120(2014)272

m National Nuclear Data Center Bnoolcmlm

NATIONAL LABORATORY

NNDC Databases: NuDat NSR | XUNDL | ENSDF | MIRD | ENDF | CSISRS | Sigma
Search the NNDC: XUNDL: Experimental Unevaluated Nuclear Data List a;

| P Search and Retrieval wse"d Feedback
ENSDF Format Manual Last updated 2016-09-06
Procedures Manual & /’ XUNDL contains compiled experimental nuclear structure data from XUNDL Activity
ENSDF Analysis and Utility Codes more than 3500 recent papers. For evaluated nuclear data, see
Q values ENSDF. 99 new datasets

- added/modified in the

EuuliEs last month!




Evaluated Nuclear Data File
(ENDF)

Help » ENDF-6 Format | Plot+ Databases » Medical | NGAtlas | RIPL | FENDL | IRDF-2002 | IRDFF | EXFOR | CINDA

Database Version of 2016-02-26

Softw are Version of 2016-06-20

Evaluated Nuclear Data File (ENDF) é

News & History m P
2016/02 Updated libraries:
1) JENDL-4.0u2: Update /20160106/ of Japanese evaluated nuclear data library (2010) [page] ~
2) IBA-EVAL: Differental data for ion beam analysis, 2013 [page] [example]; go to: [SigmaCalc] [IBANDL]
2015/12 Added libraries: v

1) JENDL-4.0/HE: JENDL-4.0 High Energy File 2015 (neutron, proton with eneray up to 200 MeV) [page]l

Core nuclear reaction database contain recommended, evaluated cross sections, spectra, angular distributions, fission product yields, photo-atomic and thermal scattering law data, with
emphasis on neufron induced reactions. The data w ere analyzed by experienced nuclear physicists to produce recommended libraries for one of the national nuclear data projects (USA,
Europe, Japan, Russia and China). All data are stored in the internationally-adopted ENDF-6 format maintained by CSEWG. See database summary [here].

|Standard Req uest Examples: 1|2|3/4|s|s|]7] # Go to: Advanced Request; ENDF-Explorer

Examples of requests: Libraries: @ Al O Selected Check| Reset ¥ How to plot
Cross section: MF3 =t ==

AngularddistrLbuﬁons: fMF4 ) I O 4 Major Libraries O ¥ special Libraries

Energy distributions of secondary particles: MF5 i

Product energy-angle distributions: MF6 (] 1) ENDF/B-VII.1 (USA 2011) O¥ Archival

Search for production cross section (includes MF6/MT5/Law=0)
Covariances of neutron cross sections: MF33 [[13) JENDL-4.0u2 (Japan2012)
[] 4) CENDL-3.1 (China,2009)

Covariances for production of radioactive nuclei: MF40
Covariances for energy distributions of secondary particles: MF35 _
10| Search for Decay data in the ENDF files (NSUB=4) []5) ROSFOND-2010 (Russia.2010)
11| Search for Differential data for ion beam analysis (IBA-EVAL) | | []6) BROND-2.2 (Russia 1992)
[ submit | | Reset |

toloolxl|a\ Imlalwlmk

Cross sections for production of radioactive elements: MF10 [] 2) JEFF-3.2 (Europe,2014) (¥ Derived

Parameters:




Evaluated Nuclear Data File
(ENDF)

Help » ENDF-6 Format | P|

2016/02 Uf
1) JE
2) 19
2015/12 Ad
1) JE

Core nuclear reaction database
emphasis on neufron induced re
Europe, Japan, Russia and China|

Standard Reques

Examples of requests:

1 |Cross section: MF3
Angular distributons: MF4
Energy distributions of sec
Product energy-angle distr|
Cross sections for product
Search for production cros|
Covariances of neutron crq
Covariances for productior|
s |Covariances for energy dig
10| Search for Decay data in
11| Search for Differential da

(o) ENN[C N [T ) S (AR N)

Parameters:

Cross Section
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EXFOR Request: 59371, 2016-Sep-89 17:12:496
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Evaluated Nuclear Data File
(ENDF)

Help » ENDF-6 Format | P|

2016/02 Ug
1) JE
2) 15
2015/12 Ad
1) JE|

Core nuclear reaction database
emphasis on neufron induced re
Europe, Japan, Russia and China|

Standard Reques

Examples of requests:

1 |Cross section: MF3
Angular distributons: MF4
Energy distributions of sec
Product energy-angle distr|
Cross sections for product
Search for production cros|
Covariances of neutron crq
Covariances for productior
s |Covariances for energy dig
10| Search for Decay data in
11| Search for Differential da

(o) ENN[C N [T ) S (AR N)

Parameters:

Cross Section

102

10

i0—1

ENDF Regquest 377, 20816-Sep-089,17:13:55
EXFOR Request: 59371, 2016-Sep-89 17:12:46
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Evaluated Nuclear Data File
(ENDF)___

ENDF Request 377, 20816-Sep-89,17:13:55
EXFOR Request: 59371, 2016-Sep-89 17:12:46

TN
&

» Major evaluated data library for energy and
. non-energy applications involving particle transport ..
" 5 There is no single ENDF file, but several national

Stanc

=== and international efforts:

" ENDF/B, JEFF, JENDL, CENDL, ROSFONDF/BROND
: » IAEA projects, CIELO

10 ~
\‘ Incident Energy (MeU)



Evaluated Nuclear Structure Data File
(ENSDF)

t . National Nuclear Data Center ",'.“32'.‘!6,!"."3\
- LR . — NATIOD BORATO
NNDC Databases: NuDth | NSR | XUNDL | ENSDF | MIRD | ENDF | CSISRS | Sigma
Search the NNDC: ENSDF: Evaluated Nuclear Structure Data File Contact
Search and Retrieval

ENSDF Format Manual Last updated 2016-07-27
Send Feedback
Procedures Manual

ENSDF Analysis and Utility Codes
Q Vvalues ENSDF provides recommended nuclear structure and decay information. Request new
Toohies To find more recent nuclear data which has not yet been evaluated, please visit data evaluation

Archived ENSDF Files XUNDL.
Bricc ENSDF Activity

Listing of Mass Chain Evaluations

il

0 new datasets
added/modified in
the last month!

Quick Search By Nuclide By Reaction By Decay

Nuclide or mass: Search |

Matching datasets in ENSDF

Retrieve selected ENSDF datasets:

View in web format Download selected ENSDF datasets View in ENSDF format
Dataset Last Revised References
[ISelect All
[ JADOPTED LEVELS, GAMMAS 2012-10 All references
[ 192KR B- DECAY 2012-10 All references

[[193KR B-N DECAY 2012-10 All references



ENSDF Evaluation

* Levels, spins, parities

 Multipolarities, mxing
ratios, conversion
coefficients

. « Half-lives, transitions
» Continuously updated strengths, emission

« Complete probabilities..



ENSDF: Major Data Sources and Derivatives

“Gatwe | 4~ ENSDF |-» — =0 =
0 GEANT | NuDat || chart E[::];

Derivative

Databases.

Derivative %‘
Publications: 3



Widely used ENSDF retrieval
systems

NuDat 2.6

Search and plot nuclear structure
and decay data interactively. More.

National Nuclear Data Center

Levels and Gammas Search

Ground and excited states (energy, Ty,
spin/parity, decay modes), gamma rays
(energy, intensity, multipolarity, coinc.)

Latest Ground and isomeric
states properties

Nuclear Wallet Cards Search

Decay Radiation Search

Radiation type, energy,
intensity and dose
following nuclear decay

Color code | Half-life | Decay Mode Qs- |Q=c|Q:|S.| S. Q. San S | Q- s Q=co Qzn
Q520 BE/A | (BE-LDM Fit)/A | Eistex ot |E2-| Es. |Ee-| E22/Es. |Ba| B(E2)s2/B(E2)20 | a(n,v)|o(n,F)| 235U FY | 239Pu FY | 252Cf FY
A .
y Tooltips
o 4 p| On
o R
‘g ol Zoom | (Uncertaint:
= o 1 NDS
é r 2 Standard
= 3
g Z=E2 2 Screen
N | < Size
. - Ne138 6 Narrow
i B 7 Wide
" Nucleus
go
Z=50 Seconds
W= 10+15 | 1001
Wo+10 10-02
N=82 W 0+07 10-03
W 10+05 10-04
- [ 10+04 10-05
=28 Wio+03 1006
[10+02 10-07
Z=20 N=50 M1o+01 | 1015
M 10+00 <10-15
unknown
=8
T TN=28
TN=20 N, humber of neutrons &
: N {
hl=8 = ] ‘




Widely used ENSDF retrieval
systems

4 Live Chart of Nuclides

nuclear structure and decay data
email: nds contact point guide & sources

Color zones by ) Search & Filter
value @ quantile on Ground states, Levels,
Bands, Gammas, Radiations

Main Decay Mode Jeed

Isotope Browser the app for mobile
EC+ beta+ 4B az0n
"

. -, Mass chains

e B and ec decays plotting

. Neutron Cross Sections
’ Resonance Integrals

List of updates
Dec 2015 - Jun 2015

® Click on a nuclide to fill the data tabs.
e Double click to bring it to the centre.

e Mouse: to move the chart drag. Use the wheel to zoom
e Numeric keypad: zoom with 3 and 7. Use 8, 6, 2, 4, 9, 1 to move and 5 to reset




www-nds.iaea.org/livechart

Zrange Nrange Arange Z N A Z N A

C LI 2 3 oo B B 0 ® ©
|| Decays B.R. [ =%= )
[=] Haif Lire[1 s =Tyz= 1 |y ] stable o o (e
[l becsyisaiaton Type = any ~a B~ B+ 'y e (deln delp dela
Rad. Ener. =keV = only [2 | most Intensity =%=
'S

intense line:

Reset  Search

‘_ Ground State - Isomers Levels Gammas Decay Radiation Nuclear Moments Ther. Neutrons Capture Fission Yields Schema plot
I

*  Nuclides Chart with filter

*  ENSDF + other NS properties

st Beta spectrum

* Data tables with evaluators' comments

Intensity per ke¥ [1]

Energy (kev]

* Level and decay schemas, decay radiation,
p and bremsstrahlung spectra

Bremsstrahlung spectrum

e €SV download



www-nds.iaea.org/queryensdf

Build your query on ENSDF
« Custom plotting

* Data tables, level and decay schemes

« CSV data downloading

NUCLIDE ground state

Symbol Z N A

"~ More fields : Q-values, separation energies, ‘atomic mésses, radius

Zrange Nrange Arange

LEVELS

~| Energy <keVs
| Decays B.R. $%s 7/0nly Ground State and Metastables
| Half Life |3.68E-8 fs sTyps 77824 y Stable

| More fields : nuclear moments

ZNA ZNA

even | (] ) odd

~|lsospin

L weak order

T any

Drag here to move the panel - right click on the image to save

Draw Title sp, vs Afor z=82 EShelss x| A
Sn vs A for Z=82
Type
line ® scatter 12,500
Size 12,000 A4 N
wo h: 11,500 .
Log Scale 11,000 °
x y 10,500 ..
Grids 10,000 -
x ¥ 9,500 ° c .
000 . .
500 - P -
= Show data

Sn [keV]

HFENNWWAAMNUNOONNG DO
°
8
°

Y Snikevl

o
176 178 180 182 184 186 188 190 192 194 196 198 200 202 204 206 208 210 212 214 216 218 220 222

A

Energy SkeVs Type
= delayed
Final level <keVs J order 1 4
. - - - . s Ener <keVs only most
More fields : conversion coefficients, multipolarity, mixing 9y intense lines
ratio Intensity %<
Ell %
37 Rb 55 Levels
4788.1 (6)
1+ 4193.0 (3)
3659.8 (5)
33385 (4)
(1+) 3149.47 (19)
2979.4 (4)
(8.9) 2851.0 (4)
(1,27 2718.76 (18)
(1+) 2587.37 (21)
2259.7 (5)
° (1,29 2079.43 (24)
1958.3 (3) 7(2)ns
1755.6 (4)
1564.6 (4)
1+ 1360.89 (5)
1.2 868.42 (12)
1,29 623.61 (8)
(4 HH— 431,62 (22) 5 (LT) ns
3- i 284.31 (20) 54 (3) ns
1- i 142,308 (6) 0.75 (3) ns
0- 0.0 4.48 (3) s




IAEA Isotope Browser - for mobile devices
& '°°Xe Xenon

Isotope Browser

IAEA Nuclear Data Section

Element 12C ori Coré6

C Clear

=

s v <Tlk< Y ~

-~ Expert

|:| Stable

Decay and Main Radiations
Decay mode v 0 <%< 100

Decay Rad. v 0O <kev< 100

« ENSDF + other NS data
*  Query tool
« Chart with decay path

on NDS web

Z54 N81Jm 3/2+

Half life 9.14 (2) h

Parents

. 1351 3- 100.0 %
135XEmMIT >99.4 %

Decays

B B-100.0%

Qa -3630.67 (415) keV

QB 1165.048 (4071) keV
Qec -2627.807 (6812) keV
Sn 6363.78 (423) keV

Sp 9646.63 (690) keV

. 135CS

Electric Moment

+0.214 (7) barn

Binding energy/A

8398.503 (31) keV

Mass

134.90722778 (4455) AMU
Thermal neutron capture
2650000 (110000) barns

Sort by name

1H Alkaline Metals
ydrog Alkaline Earth Metals

- Metalloid

22Ti

Titanium

23V

Vanadium

24 Cr

Chromium

41 Nb
Niobium

40 Zr

Zirconium

42 Mo
Molybdenus




G‘? International Network of Nuclear
¥’ Structure and Decay Data Evaluators

ks Petersburgh Nuclear
McMaster Umver31ty Physics Institute

_hina Institute of Atemic EUJeJa
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Nuclear Data Section
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NSDD evaluation vs Usage

Downloads (%)

from Nuclear
Data Sheets

uUSA
= Europe FTE
=IND contribution to
"RUS ENSDF
®PRC
“JAP “USA
® Europe
~AUS ¥ India
® Russia
® PR China
“Japan
“ Australia
Saudi Arabia

S. Korea



A bit of history

Table 2. Multinational mass chain evaluations for
ENSDF — numbers of responsible laboratories/
institutes.

10-11 November 2008
IAEA Technical Meeting on Reference Data Libraries for Nuclear Applications - ENSDF

c/o: A. Negret



Perspectives

747

*“ 15 NSDD centres



Present and Future

e = = -
.

= i RS- S

»Require 12 full-time evaluators to keep ENSDF
updated every 10 years - have only 9

»Limited funding

»Retirement of experienced evaluators

»Rapid growth in new data

»Increasing demands for reliable up-to-date nuclear
data

“ NSDD centres



Major Rl Beam Facilities in the world

Finland
JYFL \
China
Germany || Russia | | IMP
GSI JINR CIAE
France
GANIL ) N\ e
SPIRAL-L, Il ] s S TR 'e
LISE T g
'Flj- [ ] *x v
Switzerland ;-ﬁa.y o \’ E; 3
CERN/ISOLDE Wt
#
%MWWW India
VECC
IUAC

Japan
RIKEN-RIBF

mMAR

Canada

TRIUMF

| USA

MSU/NSCL
.| ANL
“| Texas A&M

™™ Red colored: In-flight method

Next generation facility
FAIR at GSI 2021-
FRIB at MSU 2020-

c/o: H. Sakurai, ICTP Workshop on NSDD, 22 Aug.-2 Sept. 2016, Trieste



Neam Facilities in the world
Contribution from the major
facilities all around the world is  [ue

CRUCIAL | Canada
GANIL r L ZX ._/ijll

spracLi Lafl > Maintain expertise in nuclear
] data
ctmeoe | 11> Keep ENSDF current
» Provide top quality data for
applications and basic
research

—

Italy |
LNS |

c/o: H. Sakurai, ICTP Workshop on NSDD, 22 Aug.-2 Sept. 2016, Trieste



Web site: http://www-nds.iaea.org/

IAEA.org | NDS Mission Mirrors: India

International Atomic Energy Agency

Nuclear Data Services —

Seccion Datos Nucleares, OIEA

Hot Topics » ENDF/B-VII.1 « TENDL-2014 « JENDL-4.0u2 » IBANDL News » Damage cross section database extended by SS-316 and Eurofer

Mirrors

¥
Y

GRUCON - ENDF Data Processing Package [pa
N EW Prepro-2015 - ENDF/B Pre-Processing Codes
IRDFF - International Reactor Dosimetry and Fusion File v1.05 [p

a
i}

CD/DVD with
documentation,
data, codes, etc.

Atomic Mass Data A
Centre
c
Charged particle
reference cross

T { EXFOR
ADS-Lib I N}ﬁ Experimental nuclear reaction data

| Main |[ All |[ Reaction Data ][ Structure & Decay |[ by Applications |[ Doc & Codes ][ Index ][ Events ][ Links ][ News ]

LY ENDF
="\ Evaluated nuclear reaction libraries

A Events «2:3>»

LiveChart of Nuclides H & CINDA
nteractive Chart of Nuclides | &7 Nuclear reaction bibliography {
~== ENSDF NSR
evaluated nuclear structure and decay data (+XUNDL) == . B N uciear science References =

24% International
Seminar on Interacton

of Neutrons with Nudei

_| IAEA Nuclear Data Section |

NuDat 2.6 RIPL - IBANDL . Charged particle reference cross - (Ig:})@g;z?(ns
selected evaluated nuclear structure ‘ reference parameters for nuclear model {Ion Beam Analysis Nuclear Data section =Y G
data *=* calculations iLibrary e moniteriaatione Dubna, Russian
S . ; e e - R OO S bm s Lo " Federeation
PGAA - FENDL - Photonuclear IRDFF
Prompt gamma rays from neutron Fusion Evaluated Nuclear Data Library icross sections and spectra up to : International Reactor Dosimetry and Fusion File
capture i140Mev
NAA Safeguards Data - Medical Portal Standards
Neutron Activation Analysis Portal recommendations, August 2008 i Data for Medical Applications - Neutron cross-sections, 2006

H - Decay data, 2005

|

*Database at the IAEA, Vienna **Database at the US NNDC

Electron and Photon

Interaction Data [ [P ;
{ o,
|32 | A+M 4
r { IAEA-NDS Atomic
d

GANDR | | Mmission, Staff  an Ll Lo
******************** { and more  Molecular Workshops
Data

e l Sos5 5tion
i e 7 Z \ = " g Effects in Solids
- N - . (COSIRES 2016)
— - — June 19-24, 2016
Newsletters Coordinated nyclear Reaction N‘::;E"S"Sctu"e Technical Documents Cf:"gz::er Loughborough
Research Data Center ceay Bata INDC Reports i i
; Network eaki sUniversity,
Projects Network Publications Leicestershire, UK

@ Copyright 2007-2016, International Atomic Energy Agency - Nuclear Data Section.
Vienna International Centre, P.O. Box 100, A-1400 Vienna, Austria
Telephone (+431) 2600-0.Facsimile (+431) 2600-7. E-mail: nds.contact-point@iaea.org. Read our Disclaimer
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