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1.1 The Mission of NDS1.1 The Mission of NDS

The IAEA Nuclear Data Section (NDS)The IAEA Nuclear Data Section (NDS)
provides provides nuclear data servicesnuclear data services to scientists to scientists 
worldwide (data libraries, bibliographies and worldwide (data libraries, bibliographies and 
related materials) through Internet, CDrelated materials) through Internet, CD--ROMROM
and other media and other media 
produces new databases through its produces new databases through its data data 
developmentdevelopment programmeprogramme
assists developing countries through assists developing countries through 
technology transfertechnology transfer activitiesactivities



Data Center ActivitiesData Center Activities
CompilationCompilation

Compile new data (neutronCompile new data (neutron--induced) in induced) in 
EXFOR and CINDAEXFOR and CINDA
Keep master files in cooperation with other Keep master files in cooperation with other 
centerscenters
Collect evaluated and specialized libraries Collect evaluated and specialized libraries 
for usersfor users

Online and OffOnline and Off--line data services with line data services with 
particular emphasis on meeting the needs of particular emphasis on meeting the needs of 
developing countriesdeveloping countries
Data Center Network CoData Center Network Co--ordinationordination



Data Development ActivitiesData Development Activities

Main mechanism: Main mechanism: CoCo--ordinated Research ordinated Research 
Projects (Projects (CRPsCRPs))

55--15 participating groups, duration 315 participating groups, duration 3--4 years4 years
Research contracts, research agreementsResearch contracts, research agreements
Research coResearch co--ordination meetingsordination meetings
Objectives: new or upgraded databaseObjectives: new or upgraded database
Results (data and documentation) made Results (data and documentation) made 
available (TECDOC, Web, CDavailable (TECDOC, Web, CD--ROM)ROM)



Recent Coordinated Research ProjectsRecent Coordinated Research Projects

9920022002--20062006Standard Cross Sections for Light Elem.Standard Cross Sections for Light Elem.

20032003--20062006N.D.Eval.forN.D.Eval.for emerging emerging technol.(RIPLtechnol.(RIPL--III)III)
20032003--20072007N.D.for prod.of therapeutic N.D.for prod.of therapeutic radionuclidesradionuclides

131320022002--20062006Nuclear data for Nuclear data for ThTh--U cycleU cycle
7719991999--20032003Prompt Gamma Activation AnalysisPrompt Gamma Activation Analysis
8819981998--20022002Input Parameter Testing (RIPLInput Parameter Testing (RIPL--II)II)
111119981998--20022002XX-- and Gammaand Gamma--Ray StandardsRay Standards
101019971997--20022002Fiss.YieldFiss.Yield Data for Data for TransmutTransmut. (<150 . (<150 MeVMeV))
7719961996--20002000Photonuclear DataPhotonuclear Data
7719951995--9999CS f.Medical Radioisotope ProductionCS f.Medical Radioisotope Production
7719911991--9696Fission Yield Data (<20 Fission Yield Data (<20 MeVMeV))

ParticipantsParticipantsDurationDurationShort TitleShort Title



Technology Transfer ActivitiesTechnology Transfer Activities
Technical Cooperation ProjectsTechnical Cooperation Projects

Latin American “Mirror Server” ProjectLatin American “Mirror Server” Project
Started operation at IPEN, Sao Paulo, Brazil in March 2000Started operation at IPEN, Sao Paulo, Brazil in March 2000
Ghana Project: installed “MiniGhana Project: installed “Mini--data center” on WinNT data center” on WinNT 
workstation workstation 

WorkshopsWorkshops
BiBi--annual workshops on “Nuclear Reaction Data and annual workshops on “Nuclear Reaction Data and 
Nuclear Reactors: Physics, Design and Safety” at ICTP Nuclear Reactors: Physics, Design and Safety” at ICTP 
Trieste, Italy (all even years)Trieste, Italy (all even years)
ICTP workshops on Nuclear Data for Science and ICTP workshops on Nuclear Data for Science and 
Technology (odd years, several weeks). Technology (odd years, several weeks). 

1999: Medical Physics1999: Medical Physics
2001: Accelerator Driven Waste Incineration2001: Accelerator Driven Waste Incineration
2003: Materials analysis2003: Materials analysis

Also 2003 at ICTP: Nuclear Structure and Decay Data: Also 2003 at ICTP: Nuclear Structure and Decay Data: 
Theory and EvaluationTheory and Evaluation
Occasionally small workshops at IAEA Vienna Occasionally small workshops at IAEA Vienna 



Atomic and Molecular Data UnitAtomic and Molecular Data Unit

Databases for fusion energy and other Databases for fusion energy and other 
plasma research and other applicationsplasma research and other applications
Additional Additional CRPsCRPs
Separate database server (AMDIS)Separate database server (AMDIS)

Numerical data: ALADDINNumerical data: ALADDIN
Bibliographic data: AMBDASBibliographic data: AMBDAS

Publications, e.g. CIAMDA Publications, e.g. CIAMDA 
Separate activity under NDS organizational Separate activity under NDS organizational 
unitunit



1.2 What is “nuclear data”?1.2 What is “nuclear data”?

QuantitativeQuantitative results of any scientific results of any scientific 
investigation of the nuclear properties of investigation of the nuclear properties of 
matter: nuclear physics data, or “nuclear matter: nuclear physics data, or “nuclear 
constants”.constants”.
Examples:Examples: cross sections, halfcross sections, half--lives, lives, 
decay modes and decay radiation decay modes and decay radiation 
properties,properties, --rays from rays from radionuclidesradionuclides



Applications of nuclear dataApplications of nuclear data
Energy applicationsEnergy applications

Fission powerFission power
Fusion reactor technologyFusion reactor technology

NonNon--energy applicationsenergy applications
Nuclear medicineNuclear medicine
Materials analysis and process controlMaterials analysis and process control
SafeguardsSafeguards
Radiation safetyRadiation safety
Waste managementWaste management
Environmental researchEnvironmental research
Basic research (e.g. nuclear astrophysics) Basic research (e.g. nuclear astrophysics) 
and educationand education



Nuclear Data TypesNuclear Data Types

BibliographicBibliographic datadata
(e.g. CINDA, NSR)(e.g. CINDA, NSR)
ExperimentalExperimental datadata
(e.g. EXFOR)(e.g. EXFOR)
EvaluatedEvaluated datadata
(e.g. ENDF)(e.g. ENDF)

NuclearNuclear reactionreaction
datadata (e.g. EXFOR, (e.g. EXFOR, 
ENDF)ENDF)
NuclearNuclear structurestructure
and decayand decay datadata
(e.g. ENSDF)(e.g. ENSDF)



1.3 Data center networks1.3 Data center networks
Nuclear data centers:Nuclear data centers:

organize collection and distribution of nuclear data organize collection and distribution of nuclear data 
on a worldon a world--wide scalewide scale
are involved in all stages of data preparation are involved in all stages of data preparation 
between measurement and application: between measurement and application: 
compilation, review, evaluation, processing, compilation, review, evaluation, processing, 
distributiondistribution
The work of international, regional and national The work of international, regional and national 
nuclear data centers is conuclear data centers is co--ordinatedordinated by the IAEA by the IAEA 
in two specialized in two specialized data center networksdata center networks for for 
maximum efficiency and work sharingmaximum efficiency and work sharing





Nuclear Data Center NetworksNuclear Data Center Networks
Network of 13 Network of 13 Nuclear Nuclear 
Reaction Data CentersReaction Data Centers

4 “core centers”:4 “core centers”:
IAEA Nuclear Data IAEA Nuclear Data 
SectionSection, Vienna, Vienna
OECD NEA Data BankOECD NEA Data Bank,,
Paris, FranceParis, France
U.S. National Nuclear U.S. National Nuclear 
Data CenterData Center,,
Brookhaven, USABrookhaven, USA
Russia Nuclear Data Russia Nuclear Data 
CenterCenter,, ObninskObninsk, Russia, Russia

Expanded network Expanded network includesincludes
additional coadditional co--operatingoperating
specialized centers in Russia, specialized centers in Russia, 
China, Japan, Hungary, China, Japan, Hungary, 
Korea, and UkraineKorea, and Ukraine

Nuclear Structure Data Nuclear Structure Data 
Centers NetworkCenters Network

IAEA Nuclear Data SectionIAEA Nuclear Data Section,,
Vienna (CoVienna (Co--ordination)ordination)
U.S. National Nuclear Data U.S. National Nuclear Data 
CenterCenter, Brookhaven, USA , Brookhaven, USA 
(Master database)(Master database)
13 data evaluation centers13 data evaluation centers inin
USA, Russia, China, France, USA, Russia, China, France, 
Japan, Kuwait, Belgium, Japan, Kuwait, Belgium, 
CanadaCanada
Data dissemination centersData dissemination centers
(IAEA, OECD(IAEA, OECD--NEA, USA, NEA, USA, 
France, Sweden)France, Sweden)



2. Overview of libraries and databases2. Overview of libraries and databases
Most comprehensive collection of nuclear data Most comprehensive collection of nuclear data 
libraries worldwide libraries worldwide -- enormous valueenormous value
All data available free of charge to scientists in IAEA All data available free of charge to scientists in IAEA 
member states, on informal request or by Internetmember states, on informal request or by Internet
Overview: Overview: 

“Index of Nuclear Data Libraries available from the IAEA Nuclear“Index of Nuclear Data Libraries available from the IAEA Nuclear
Data Section”, Report IAEAData Section”, Report IAEA--NDSNDS--7, ed. by O. 7, ed. by O. SchwererSchwerer and H.D. and H.D. 
LemmelLemmel (July 2002) , see also(July 2002) , see also
http://wwwhttp://www--nds.iaea.or.at/reports/ndsnds.iaea.or.at/reports/nds--7.pdf7.pdf
IAEA Nuclear Data Guide,IAEA Nuclear Data Guide, http://wwwhttp://www--nds.iaea.or.at/indg_intro.htmlnds.iaea.or.at/indg_intro.html

Brief documentations of contents and/or format for Brief documentations of contents and/or format for 
most libraries are published in the most libraries are published in the IAEAIAEA--NDSNDS-- report report 
seriesseries (some reports and index IAEA(some reports and index IAEA--NDSNDS--00
available also online), e.g.available also online), e.g.
IAEAIAEA--NDSNDS--11: EXFOR, : EXFOR, IAEAIAEA--NDSNDS--100100: ENDF/B: ENDF/B--VI,VI, IAEAIAEA--NDSNDS--136136::
MENDLMENDL--22



2.1 General Purpose Libraries2.1 General Purpose Libraries

Nuclear Wallet CardsNuclear Wallet Cards
NUDATNUDAT
MIRDMIRD
ENSDFENSDF
NSRNSR
CINDACINDA
EXFOREXFOR
ENDFENDF



Nuclear Wallet Cards
Basic properties of ground 

and metastable states

Available in several formats:
Pocket booklet 

WWW: (display of tables for 
each element)

WWW as part of NUDAT 
(interactive retrievals by 
various criteria)

Telnet: as part of NUDAT, 
same functions as in WWW





NUDATNUDAT
UserUser--friendly extract of most important data friendly extract of most important data 
(for applications) from ENSDF, plus thermal (for applications) from ENSDF, plus thermal 
neutron data (cross sections and resonance neutron data (cross sections and resonance 
integrals)integrals)
Consists of 6 modules:Consists of 6 modules:

Levels / Gammas / Levels and Gammas /Levels / Gammas / Levels and Gammas /
Wallet Cards / Decay Radiations / Neutron Wallet Cards / Decay Radiations / Neutron 
DataData

Available online through WWW and Telnet. Available online through WWW and Telnet. 
Interactive retrievals by various criteriaInteractive retrievals by various criteria
PC version can be downloaded (PCNUDAT).PC version can be downloaded (PCNUDAT).



NUDAT/
Adopted
Levels and
Gammas
for 60Ni



NUDAT/
Wallet Cards
Retrieval for
A=30-40,
T1/2>1 min



NUDAT/
Decay
Radiations
for 240Pu



MIRD MIRD -- “Medical Internal Radiation Dose”“Medical Internal Radiation Dose”

Based on ENSDF, data processed with code Based on ENSDF, data processed with code 
“RADLST”. Input: only nuclide selection“RADLST”. Input: only nuclide selection
Output: Tables with intensities, energies and Output: Tables with intensities, energies and 
dose of all produced radiations, including Xdose of all produced radiations, including X--
rays, Auger electrons, etc., and decay rays, Auger electrons, etc., and decay 
scheme plotsscheme plots
Output in HTML/GIF or PostScript Output in HTML/GIF or PostScript 
NUDAT option “Decay radiations” provides NUDAT option “Decay radiations” provides 
similar function (table only)similar function (table only)
“Advanced” or “custom” tables: use RADLST “Advanced” or “custom” tables: use RADLST 
separately (available for downloading)separately (available for downloading)



ENSDFENSDF (Evaluated Nuclear Structure Data File)(Evaluated Nuclear Structure Data File)

““Master library” for structure and decay dataMaster library” for structure and decay data
International evaluation effort coordinated by International evaluation effort coordinated by 
IAEA, master file maintained by USIAEA, master file maintained by US--NNDCNNDC
Covers mass range 1 Covers mass range 1 -- 277277
Organized by nuclide; several “data sets” per Organized by nuclide; several “data sets” per 
nuclidenuclide
Evaluations done for mass chains (e.g. A=235), Evaluations done for mass chains (e.g. A=235), 
published in journal published in journal Nuclear Data SheetsNuclear Data Sheets
Special internal format Special internal format 
Standard output: Tables and/or plots (HTML, Standard output: Tables and/or plots (HTML, 
PostScript)PostScript)



Evaluated Nuclear Structure Data File
(ENSDF)

Evaluations published in
Nuclear Data Sheets

Bibliography: NSR 
(Nuclear Science References)
Published in special issues of

Nuclear Data Sheets 
(Recent References)

Derived or related databases
(with supplementary data

and/or special display software):
Nuclear Wallet Cards

NUDAT
MIRD

Table of Isotopes
NUBASE

Isotope Explorer
………...

ENSDF Analysis 
and Utility
Programs



ENSDF: Data sets for ENSDF: Data sets for 8282KrKr



ENSDF Plot (ENSDF Plot (8282BrBr --decay)decay)



NSR (Nuclear Science References)NSR (Nuclear Science References)
NSRNSR ((NNuclear uclear SScience cience RReferences, eferences, previously calledpreviously called
Nuclear Structure ReferencesNuclear Structure References))

Bibliographic database for low and intermediate Bibliographic database for low and intermediate 
energy nuclear physics. Main bibliography for energy nuclear physics. Main bibliography for 
structure and decay data and for nonstructure and decay data and for non--neutron neutron 
reaction data reaction data 
1910 1910 -- presentpresent
Published regularly in the journal Published regularly in the journal Nuclear Data Nuclear Data 
Sheets (Recent References)Sheets (Recent References)
Closely linked to ENSDFClosely linked to ENSDF
Retrieval by nuclide, reaction, quantity, keywords, Retrieval by nuclide, reaction, quantity, keywords, 
authors,…authors,…
Access by WWW or TelnetAccess by WWW or Telnet



NSR retrieval (on author)NSR retrieval (on author)



CINDA (Computer Index of Neutron Data)CINDA (Computer Index of Neutron Data)

Bibliography of neutron data (literature, Bibliography of neutron data (literature, inofficialinofficial
publications, computer files); (publications, computer files); ( ,n), (,n), ( ,f) and ,f) and 
spontaneous fission data also includedspontaneous fission data also included
Entries primarily sorted by nuclide, Entries primarily sorted by nuclide, 
reaction/quantity, laboratory; therefore separate reaction/quantity, laboratory; therefore separate 
entries for each measured reaction of one entries for each measured reaction of one 
publicationpublication
Unique feature: all entries describing the same Unique feature: all entries describing the same 
experiment are listed together (“CINDA blocks”)experiment are listed together (“CINDA blocks”)
Extension of database to include Extension of database to include chargedcharged--
particle inducedparticle induced and (all) and (all) photonuclearphotonuclear
reactions is under preparationreactions is under preparation



CINDA products and retrievalsCINDA products and retrievals
CINDA bookCINDA book

Complete file contained in Complete file contained in 
several volumes:several volumes:

•• Archival 1935Archival 1935--1987 1987 
(5 volumes)(5 volumes)

•• CINDA2002 (1988CINDA2002 (1988--2002)2002)
Selective online retrievals Selective online retrievals 
through WWW and Telnet. through WWW and Telnet. 
WWW output with hyperlinks WWW output with hyperlinks 
to EXFOR and electronic to EXFOR and electronic 
journals journals 
CDCD--ROMROM



CINDA

Retrieval

for 
55Mn(n,p)



Another nuclear bibliography: Another nuclear bibliography: 
INISINIS

INIS (International Nuclear Information INIS (International Nuclear Information 
System): a multiSystem): a multi--gigabyte general nuclear gigabyte general nuclear 
bibliography maintained by IAEAbibliography maintained by IAEA
NotNot specialized on nuclear data, specialized on nuclear data, notnot
maintained by Nuclear Data Section. Wide maintained by Nuclear Data Section. Wide 
scope, including reactor technology, nuclear scope, including reactor technology, nuclear 
law, nuclear medicine. Occasionally useful for law, nuclear medicine. Occasionally useful for 
nuclear data searchesnuclear data searches
Available through WWW (license required, or Available through WWW (license required, or 
through scientific library) or commercial CDthrough scientific library) or commercial CD--
ROMROM



EXFOREXFOR
Unified computerized system (library and format) by Unified computerized system (library and format) by 
which international, regional and national data which international, regional and national data 
analysis centers exchange experimental nuclear analysis centers exchange experimental nuclear 
reaction datareaction data
Compilation and exchange coordinated by IAEACompilation and exchange coordinated by IAEA
CSISRS = US implementation of EXFORCSISRS = US implementation of EXFOR
Coverage is complete for neutron data (in particular Coverage is complete for neutron data (in particular 
up to 20 up to 20 MeVMeV))
Coverage less complete (but improving) for higher Coverage less complete (but improving) for higher 
energy neutrons, charged particleenergy neutrons, charged particle--induced and induced and 
photonuclear dataphotonuclear data
More than 60 000 data sets, more than 3 million data More than 60 000 data sets, more than 3 million data 
pointspoints



More on EXFORMore on EXFOR

Library contains numerical tables and structured abstract Library contains numerical tables and structured abstract 
with experimental and bibliographic informationwith experimental and bibliographic information
Neutron data: bibliographic link to CINDANeutron data: bibliographic link to CINDA
(non(non--neutron data will be added to CINDA in 1neutron data will be added to CINDA in 1--2 years)2 years)
Main users:Main users:

Evaluators (EXFOR database is starting point for all Evaluators (EXFOR database is starting point for all 
evaluations)evaluations)
Applied users, if no evaluation availableApplied users, if no evaluation available
Anybody measuring or calculating cross section dataAnybody measuring or calculating cross section data



Access to EXFORAccess to EXFOR
Available for interactive retrievals through WWW Available for interactive retrievals through WWW 
and Telnet and Telnet 
New improved web retrieval available for testing New improved web retrieval available for testing 
Two CDTwo CD--ROM versions (same database, ROM versions (same database, 
different retrieval software), developed by NDS different retrieval software), developed by NDS 
Complicated retrievals available individually on Complicated retrievals available individually on 
request from IAEArequest from IAEA--NDSNDS
Output in various formats:Output in various formats:

Standard format (Standard format (EXchangeEXchange FORmatFORmat))
Computational formats for plotting etc. Computational formats for plotting etc. 
Online plots for Online plots for intercomparisonintercomparison withwith
evaluatedevaluated data: “BNL325”, “data: “BNL325”, “ZVViewZVView””



EXFOR
“Standard”
format

Same data in
computational
(“table”) format



EXFOR retrieval (WWW/EXFOR retrieval (WWW/ZVViewZVView))

56Fe(n,p) cs
Exp. data
with
ENDF/B-VI
evaluation



ENDF (Evaluated Nuclear Data File)ENDF (Evaluated Nuclear Data File)
ENDFENDF--6: internationally agreed format6: internationally agreed format for for 
evaluated nuclear reaction data (and related evaluated nuclear reaction data (and related 
decay data). Used for major libraries decay data). Used for major libraries 
ENDF/BENDF/B--VI, JEF, BROND, JENDL, CENDL, VI, JEF, BROND, JENDL, CENDL, 
and othersand others
ENDF/BENDF/B--VI: Version 6 of the U.S. nuclear VI: Version 6 of the U.S. nuclear 
data library, released by USdata library, released by US--NNDCNNDC

Contents: for summary see report IAEAContents: for summary see report IAEA--NDSNDS--100100
Format Manual: BNLFormat Manual: BNL--NCSNCS--44945(=ENDF44945(=ENDF--102), 102), 
Rev.April 2001Rev.April 2001
Summary documentation of evaluations:Summary documentation of evaluations:
BNLBNL--NCSNCS--17541, 4th ed. (=ENDF17541, 4th ed. (=ENDF--201), 1991, 201), 1991, 
with supplement (1996)with supplement (1996)



Contents of ENDF/BContents of ENDF/B--VIVI
ENDF/BENDF/B--VI General Purpose VI General Purpose 
LibraryLibrary (320 materials from (320 materials from 11HH
toto 9999Es. Neutron data, mostly 0Es. Neutron data, mostly 0--
2020 MeVMeV, some materials , some materials 
extended to 150 extended to 150 MeVMeV))

Basic fileBasic file
300 K point data file 300 K point data file 
(Resonance parameters (Resonance parameters 
converted to cross sections)converted to cross sections)

SubfilesSubfiles for for Standards, Standards, 
DosimetryDosimetry, Neutron activation, , Neutron activation, 
Fission products Fission products cscs data, data, 
Actinides Actinides cscs datadata are included are included 
in General Purpose file but are in General Purpose file but are 
available separatelyavailable separately

Other Other sublibariessublibaries forfor::
Incident charged particlesIncident charged particles
Decay dataDecay data
PhotoPhoto--atomic interactionatomic interaction
Thermal scattering law dataThermal scattering law data
Fission product yields Fission product yields 
(neutron(neutron--induced and induced and 
spontaneous)spontaneous)
HighHigh--energy (up to 1 energy (up to 1 GeVGeV), ), 
incident neutrons and incident neutrons and 
protons, few materials onlyprotons, few materials only



ENDF File StructureENDF File Structure
–– ““SublibrarySublibrary” determines incident particle and basic data ” determines incident particle and basic data 

type (neutron data, proton data, decay data,…)type (neutron data, proton data, decay data,…)
–– Hierarchical file organization:Hierarchical file organization:

•• “Tape” (Unit of data release, full “Tape” (Unit of data release, full sublibrarysublibrary or update)or update)
•• Material (MAT number, up to 4 digits)Material (MAT number, up to 4 digits)

•• File (MF number): Data categoryFile (MF number): Data category
•• Section (Reaction Type, MT number).Section (Reaction Type, MT number).

File numbers (MF):
1=General information
2=Resonance parameters
3=reaction cs
4=angular distributions
5=energy distributions
6=energy-angular distributions
8=decay data
etc.

Reaction Type numbers (MT):
1=total cs
16=(z,2n) cs (z=projectile dep. on sublibrary)

102=(z, ) cs
103=(z,p) cs
etc.



Access to major ENDF librariesAccess to major ENDF libraries
Major librariesMajor libraries ENDF/BENDF/B--VI, JEF, BROND, JENDL, VI, JEF, BROND, JENDL, 
CENDL available online through Telnet and WWW CENDL available online through Telnet and WWW 
(interactive, retrieval by material, reaction and data type, (interactive, retrieval by material, reaction and data type, 
energy): database energy): database “ENDF”“ENDF”
Various Various utilitiesutilities for file handling, plotting, for file handling, plotting, 
prepre--processing: ENDF processing: ENDF PrePre--Processing CodesProcessing Codes and and Utility Utility 
CodesCodes, available for downloading, available for downloading
CDCD--ROMROM (libraries and codes), only from IAEA (libraries and codes), only from IAEA 
(WINENDF).(WINENDF). Separate: “POINT2003” (Point data from Separate: “POINT2003” (Point data from 
ENDF/BENDF/B--VI at 8 temperatures) VI at 8 temperatures) 
Output:Output:

ENDFENDF--format (all definitions coded with numerical format (all definitions coded with numerical 
flags)flags)
Table format and plots available onlineTable format and plots available online



2.2 Selected  Specialized Libraries2.2 Selected  Specialized Libraries
(including many IAEA products)(including many IAEA products)

FENDLFENDL--22
IAEA Photonuclear Data LibraryIAEA Photonuclear Data Library
MedicalMedical RadiosotopeRadiosotope Prod. Cs Prod. Cs 
LibraryLibrary
RNALRNAL
RIPLRIPL--22
…………



FENDLFENDL--2 (Fusion Evaluated Nuclear Data Library)2 (Fusion Evaluated Nuclear Data Library)

Result of Result of worldwide effortworldwide effort coordinated by IAEAcoordinated by IAEA
Aimed at Aimed at fusion fusion applications (ITER project)applications (ITER project)
Extensively Extensively testedtested, therefore recommended also for other , therefore recommended also for other 
applicationsapplications
SublibrariesSublibraries::

FENDLFENDL--E/2.0: E/2.0: Transport:Transport: nn--interactions, interactions, --production for 57 production for 57 
nuclides; photonnuclides; photon--atom interactions for 34 elements; basic data as atom interactions for 34 elements; basic data as 
well as  processed data for MCNP and well as  processed data for MCNP and multigroupmultigroup calculationscalculations
FENDL/AFENDL/A--2.0:2.0: ActivationActivation (636 nuclides, 11000 reactions)(636 nuclides, 11000 reactions)
FENDL/CFENDL/C--2.0: 2.0: FusionFusion (light charged(light charged--particle fusion reactions)particle fusion reactions)
FENDL/DFENDL/D--2.0: 2.0: Decay dataDecay data for 2900 nuclidesfor 2900 nuclides
FENDL/DSFENDL/DS--2.0:2.0: Neutron activationNeutron activation reactions from IRDFreactions from IRDF--9090

Available for downloading from IAEA website and on CDAvailable for downloading from IAEA website and on CD--
ROM (ROM (47 directories, 810 files, 1 47 directories, 810 files, 1 GbyteGbyte data)data)



IAEA Photonuclear Data LibraryIAEA Photonuclear Data Library

Evaluated photonuclear data for 164 nuclides Evaluated photonuclear data for 164 nuclides 
mostly up to 140 mostly up to 140 MeVMeV
Cross sections and emission spectraCross sections and emission spectra
Result of IAEA CRPResult of IAEA CRP
Available from IAEA websiteAvailable from IAEA website
Handbook IAEAHandbook IAEA--TECDOCTECDOC--1178 (October 1178 (October 
2000)2000)
Various applications: radiation shielding, Various applications: radiation shielding, 
radiotherapy, waste transmutation and othersradiotherapy, waste transmutation and others



ChargedCharged--particle cross section particle cross section 
database for medical radioisotope database for medical radioisotope 

productionproduction

Evaluated cross sections forEvaluated cross sections for 48 reactions48 reactions
induced by light charged particles with incident induced by light charged particles with incident 
energies of several tens of energies of several tens of MeVMeV (max.100)(max.100)

Production cross sections for diagnostic radioisotopesProduction cross sections for diagnostic radioisotopes
Cross sections for beam monitor reactionsCross sections for beam monitor reactions

Result of IAEA CRPResult of IAEA CRP
Data and documentation available from NDS Data and documentation available from NDS 
websitewebsite
Handbook IAEAHandbook IAEA--TECDOCTECDOC--1211 (May 2001)1211 (May 2001)



RNAL (Reference Neutron Activation Library)RNAL (Reference Neutron Activation Library)

Evaluated cross sections for 255 neutronEvaluated cross sections for 255 neutron--
induced reactions leading to radioactive induced reactions leading to radioactive 
productsproducts
For activation analysis and various other For activation analysis and various other 
applicationsapplications
Product of IAEA CRP. Evaluations extracted Product of IAEA CRP. Evaluations extracted 
from various projectsfrom various projects
Data, plots, and documentation available Data, plots, and documentation available 
from NDS website and on CDfrom NDS website and on CD--ROMROM



RIPLRIPL--2 (Reference Input Parameter 2 (Reference Input Parameter 
Library for Nuclear Model Calculations)Library for Nuclear Model Calculations)

Result of IAEA coordinated project, released 2003Result of IAEA coordinated project, released 2003
Input parameters for theoretical calculations of Input parameters for theoretical calculations of 
nuclear reaction cross sections involving light nuclear reaction cross sections involving light 
particles up to about 100 particles up to about 100 MeVMeV
Contents:Contents:

Atomic masses and deformationsAtomic masses and deformations
Discrete level and decay schemesDiscrete level and decay schemes
SpacingsSpacings of neutron resonances of neutron resonances 
Optical model parametersOptical model parameters
Level densitiesLevel densities
GammaGamma--ray strength functions and giant resonance parametersray strength functions and giant resonance parameters
Fission barriersFission barriers

Available from IAEA web pages and on CDAvailable from IAEA web pages and on CD--ROM. ROM. 
Handbook (IAEAHandbook (IAEA--TECDOC) in preparationTECDOC) in preparation



MENDLMENDL--2 and MENDL22 and MENDL2--PP
(Medium Energy Nuclear Data Library)

Libraries for activation and transmutation Libraries for activation and transmutation 
(formation of radioactive product nuclides) at (formation of radioactive product nuclides) at 
indermediateindermediate energies, for 505 stable and energies, for 505 stable and 
unstable target nuclides between unstable target nuclides between 2626Al and Al and 
210210Po, by Po, by ShubinShubin et al., et al., ObninskObninsk, Russia, Russia
Based largely on calculationsBased largely on calculations
MENDLMENDL--2:2: NeutronNeutron--induced reactions up to induced reactions up to 
100 100 MeVMeV, altogether 57500 reactions, altogether 57500 reactions
MENDL2MENDL2--P: ProtonP: Proton--induced reactions up to induced reactions up to 
200 200 MeVMeV, altogether 87000 reactions, altogether 87000 reactions
Available by FTP or offAvailable by FTP or off--lineline



Databases for Reactor Databases for Reactor DosimetryDosimetry
IRDFIRDF--90: International Reactor 90: International Reactor DosimetryDosimetry FileFile
(Version 2 of 1993):  Cross sections for (Version 2 of 1993):  Cross sections for 
neutron neutron dosimetrydosimetry by foil activation, radiation by foil activation, radiation 
damage cross sections, benchmark neutron damage cross sections, benchmark neutron 
spectra. spectra. 
New version IRDFNew version IRDF--2002 is being finalized2002 is being finalized
RRDFRRDF--98: Russian Reactor 98: Russian Reactor DosimetryDosimetry File.File.
Cross sections and covariance data for 22 Cross sections and covariance data for 22 
reactionsreactions
NMFNMF--90:90: Neutron Metrology File. Integrated Neutron Metrology File. Integrated 
database for neutron spectrum unfolding database for neutron spectrum unfolding 
calculations (PC codes and data). calculations (PC codes and data). 



Data for Actinides and Fission Data for Actinides and Fission 
ProductsProducts

Neutron cross sections for actinides, fission product Neutron cross sections for actinides, fission product 
yields, and cross sections and decay data for fission yields, and cross sections and decay data for fission 
products, are included in major evaluated neutron products, are included in major evaluated neutron 
data librariesdata libraries
Some special libraries:Some special libraries:

Minsk Actinides Library Minsk Actinides Library by by MaslovMaslov et al: Evaluated neutron et al: Evaluated neutron 
reaction data for Threaction data for Th--232, Pa, U, 232, Pa, U, NpNp,, PuPu, Am and Cm , Am and Cm 
isotopes (1995isotopes (1995--2003). Available on WWW2003). Available on WWW
WINDWIND and and WINDWIND--22: For waste incineration. Neutron cross  : For waste incineration. Neutron cross  
sections for U, sections for U, NpNp,, PuPu isotopes up to 100 isotopes up to 100 MeVMeV. Proton data . Proton data 
for for 238238U. Neutron activation data for U. Neutron activation data for 239239Pu up to 2 Pu up to 2 GeVGeV..
SGNucDatSGNucDat (Nuclear Data for Safeguards). Actinides and (Nuclear Data for Safeguards). Actinides and 
fission products data for safeguards. Available from WWW, fission products data for safeguards. Available from WWW, 
on diskette and as handbookon diskette and as handbook



Latest additionsLatest additions
PGAAPGAA--IAEA: Database for prompt gammaIAEA: Database for prompt gamma--
ray neutron activation analysisray neutron activation analysis

32000 prompt 32000 prompt raysrays
3000 3000 rays emitted by radioactive decayrays emitted by radioactive decay
Data for all stable isotopesData for all stable isotopes

energies, partial production cross sections, kenergies, partial production cross sections, k00
factors (relative to H standard), all with factors (relative to H standard), all with 
uncertaintiesuncertainties

IBANDL: Experimental cross sections for ion IBANDL: Experimental cross sections for ion 
beam analysis beam analysis 



And there is much more….And there is much more….

Many additional data libraries available from Many additional data libraries available from 
NDS can be found in IAEANDS can be found in IAEA--NDSNDS--77
((http://wwwhttp://www--nds.iaea.or.at/reports/ndsnds.iaea.or.at/reports/nds--7.pdf7.pdf ))

Direct links to some minor databases, and Direct links to some minor databases, and 
index of IAEAindex of IAEA--NDSNDS--documentation series:documentation series:
IAEAIAEA--NDSNDS--00
((http://wwwhttp://www--nds.iaea.or.at/ndsnds.iaea.or.at/nds--0.html)0.html)



3. Data Access and Services3. Data Access and Services

WWWWWW
FTPFTP
TelnetTelnet
Mail and hardcopyMail and hardcopy
Computer codesComputer codes

Alternative entry Alternative entry 
pointspoints
How to reference the How to reference the 
datadata
Future trendsFuture trends



Online ServicesOnline Services
IAEAIAEA--NDS:NDS:

WWW (Worldwide Web): WWW (Worldwide Web): 
Interactive access to most important librariesInteractive access to most important libraries
IAEA Nuclear Data GuideIAEA Nuclear Data Guide
Documents, Links, General informationDocuments, Links, General information

FTP (Internet File Transfer): FTP (Internet File Transfer): 
downloading complete files, libraries and documentsdownloading complete files, libraries and documents

Telnet service (NDIS) Telnet service (NDIS) (will be phased out)(will be phased out)
Interactive access to most important libraries, some Interactive access to most important libraries, some 
utilities and documentsutilities and documents

USUS--NNDC, OECD/NEA Data BankNNDC, OECD/NEA Data Bank (restricted), partly (restricted), partly 
other centers, offer similar servicesother centers, offer similar services



WWW (Worldwide Web)WWW (Worldwide Web)

IAEA Nuclear Data ServicesIAEA Nuclear Data Services homepage:homepage:
http://wwwhttp://www--nds.iaea.or.atnds.iaea.or.at oror
http://wwwhttp://www--nds.iaea.orgnds.iaea.org

Brazil mirror server:Brazil mirror server:
http://wwwhttp://www--nds.ipen.brnds.ipen.br

General IAEA homepage:General IAEA homepage:
http://http://www.iaea.orgwww.iaea.org ““WorldatomWorldatom””



FTP (Internet file transfer)FTP (Internet file transfer)
Command:  ftp Command:  ftp iaeand.iaea.or.atiaeand.iaea.or.at oror
ftpftp iaeand.iaea.orgiaeand.iaea.org
IAEAIAEA--NDS keeps several FTP accounts NDS keeps several FTP accounts 
requiring no password:requiring no password:

ANONYMOUS contains several complete ANONYMOUS contains several complete 
libraries and utility codeslibraries and utility codes
FENDL2 contains FENDLFENDL2 contains FENDL--2 files2 files
RIPL contains RIPLRIPL contains RIPL--1 files1 files
NDSONL contains files saved by Telnet NDSONL contains files saved by Telnet 
usersusers
NDSOPEN for bilateral file exchange   NDSOPEN for bilateral file exchange   



Mail and hardcopy services by NDSMail and hardcopy services by NDS

Data by mailData by mail
Complete files on magnetic tape, CDComplete files on magnetic tape, CD--ROM or disketteROM or diskette
Specific retrievals on diskette, printout or by eSpecific retrievals on diskette, printout or by e--mailmail

Hardcopy documentsHardcopy documents
Manuals and data library documentationManuals and data library documentation
HandbooksHandbooks
Meeting reportsMeeting reports
Research reportsResearch reports
Nuclear Data NewsletterNuclear Data Newsletter

Many new documents (almost all of those published by NDS) are Many new documents (almost all of those published by NDS) are 
made available also on the WWW in PDF formatmade available also on the WWW in PDF format..



How to request mail servicesHow to request mail services
ee--mail:mail:
services@iaeand.iaea.orgservices@iaeand.iaea.org for data requests,for data requests,
online@iaeand.iaea.orgonline@iaeand.iaea.org for questions on online for questions on online 
services, orservices, or
schwerer@iaeand.iaea.orgschwerer@iaeand.iaea.org
Fax: +43Fax: +43--11--2600726007
Mail:Mail:

Nuclear Data SectionNuclear Data Section
International Atomic Energy AgencyInternational Atomic Energy Agency
P.O.Box 100P.O.Box 100
AA--1400 Vienna, Austria1400 Vienna, Austria



Want to be kept informed?Want to be kept informed?

Available as hardcopy
and from WWW in PDF 
format



Computer codesComputer codes
Most computer codes for nuclear data processing Most computer codes for nuclear data processing 
have to be requested from the OECDhave to be requested from the OECD--NEA Data NEA Data 
Bank at Bank at IssyIssy--lesles--MoulineauxMoulineaux near Paris, Francenear Paris, France
(or from (or from Radiation Shielding Information Radiation Shielding Information 
Computational Center (RSICC), Oak Ridge, for codes Computational Center (RSICC), Oak Ridge, for codes 
originating from USA)originating from USA)
The following codes are available from NDSThe following codes are available from NDS (mostly (mostly 
also on CDalso on CD--ROM):ROM):

EMPIREEMPIRE--II: System of codes for nuclear reaction II: System of codes for nuclear reaction 
calculationscalculations
ENDF Utility codes and ENDF ENDF Utility codes and ENDF PreprocessingPreprocessing
codescodes
ENDVER: ENDF verification support packageENDVER: ENDF verification support package
ENSDF analysis and utility programsENSDF analysis and utility programs
ZVVIEW package for interactive plottingZVVIEW package for interactive plotting



Alternative entry points Alternative entry points 
Same basic data are available online (or on Same basic data are available online (or on 
CDCD--ROM) from various sourcesROM) from various sources
Possible reasons for using alternative Possible reasons for using alternative 
sources: sources: 

Better network connection to your location Better network connection to your location 
Different user interfaceDifferent user interface

Possible problems:Possible problems:
Sources from outside the Sources from outside the Data Centers NetworksData Centers Networks
may not always be fully upmay not always be fully up--toto--datedate
Some products available only commerciallySome products available only commercially



How to reference the dataHow to reference the data
Data obtained from databases of the Nuclear Data Data obtained from databases of the Nuclear Data 
Centers Networks should be properly citedCenters Networks should be properly cited
Citation should includeCitation should include

original source of information original source of information andand
database from which data were extracted (which may contain database from which data were extracted (which may contain 
essential information not existing in a published article) with essential information not existing in a published article) with date date 
of retrievalof retrieval

Example: How to cite the MENDLExample: How to cite the MENDL--2 library2 library
Yu.N. Yu.N. ShubinShubin, V.P. , V.P. LunevLunev, A.Yu. , A.Yu. KonobeyevKonobeyev, A.I. , A.I. DitjukDitjuk, “Cross, “Cross--sectionsection
data library MENDLdata library MENDL--2 to study activation as transmutation of materials 2 to study activation as transmutation of materials 
irradiated by nucleons of intermediate energies”, report INDC(CCirradiated by nucleons of intermediate energies”, report INDC(CCP)P)--385385
(International Atomic Energy Agency, May 1995). Data library MEN(International Atomic Energy Agency, May 1995). Data library MENDLDL--22
received from the IAEA Nuclear Data Sectionreceived from the IAEA Nuclear Data Section

Detailed citation guidelines for data retrieved online:Detailed citation guidelines for data retrieved online:
V.V. McLaneMcLane, Citation Guidelines for Nuclear Data Retrieved from , Citation Guidelines for Nuclear Data Retrieved from 
Databases Resident at the Nuclear Data Centers Network, Report BDatabases Resident at the Nuclear Data Centers Network, Report BNLNL--
NCSNCS--63381 (July 1996). Available online in PostScript from 63381 (July 1996). Available online in PostScript from 
http://wwwhttp://www--nds.iaea.or.at/ndspub/documents/onlinends.iaea.or.at/ndspub/documents/online//



Nuclear data services:  TrendsNuclear data services:  Trends
Advanced database software, combined Advanced database software, combined 
“nuclear reaction database” with common “nuclear reaction database” with common 
user interfaceuser interface
Databases on CDDatabases on CD--ROM with retrieval ROM with retrieval 
software (and, optionally, update possibility software (and, optionally, update possibility 
through Internet), in parallel to online servicethrough Internet), in parallel to online service
“Mirror sites” to improve WWW accessibility “Mirror sites” to improve WWW accessibility 
worldwideworldwide
IAEAIAEA--NDSNDS intends to keep all ways of data intends to keep all ways of data 
distribution for medium term future, with distribution for medium term future, with 
emphasis on WWW and CDemphasis on WWW and CD--ROMROM



4. Conclusion4. Conclusion
Starting point for nuclear data searches:Starting point for nuclear data searches:
IAEA Nuclear Data ServicesIAEA Nuclear Data Services
http://wwwhttp://www--nds.iaea.or.atnds.iaea.or.at oror http://wwwhttp://www--nds.iaea.orgnds.iaea.org

Most complete collection of nuclear data libraries with Most complete collection of nuclear data libraries with 
documentations published in documentations published in IAEAIAEA--NDSNDS-- report report 
seriesseries
Online servicesOnline services
Customized retrievals and offCustomized retrievals and off--line data service line data service 
available costavailable cost--free on requestfree on request

What are the most important databases for your What are the most important databases for your 
field of application? Send your feedback to field of application? Send your feedback to 
IAEAIAEA--NDSNDS
Data requests and feedback: eData requests and feedback: e--mail to mail to 
services@iaeand.iaea.or.atservices@iaeand.iaea.or.at



IAEA headquartersIAEA headquarters
(Vienna International Centre)(Vienna International Centre)
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