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Our Place in the Organizational StructureOur Place in the Organizational Structure

Nuclear Data 
Development 

Unit

Atomic and 
Molecular Data 

Unit

Staff:
10 physicists
1 programmer
1 system manager
5 technical staff



The Mission of NDSThe Mission of NDS
The IAEA Nuclear Data Section (NDS)

• provides nuclear data services to scientists 
worldwide (data libraries, bibliographies and 
related materials) through Internet, CD-ROM 
and other media 

• produces new databases through its data 
development programme

• assists developing countries through 
technology transfer activities



•• International cooperationInternational cooperation
- Network of Nuclear Reaction Data Centres (NRDC)
- Network Of Nuclear Structure And Decay Data Evaluators (NSDD)
- software and database exchange with NNDC (USA) 

•• Producing new dataProducing new data
- Coordinated Research Projects (CRP)
- Data Development Projects

•• Getting data into databasesGetting data into databases
- compilation and data exchange: EXFOR, NSR, ENSDF
- collect evaluated and specialized libraries 
- database and master files maintenance

•• Data disseminationData dissemination
- Internet
- CD-ROMs
- requests from users’ communities

• Technology transfer
- “Mirror-sites” (India, Brazil)
- Workshops

NDS Main Activity NDS Main Activity (nuclear part)(nuclear part)

software development
system management



Nuclear Data Services: Web StatisticsNuclear Data Services: Web Statistics
Counts per YearCounts per YearGeographical Distribution (%)Geographical Distribution (%)



Nuclear Data Services: Web StatisticsNuclear Data Services: Web Statistics

Geographically Distributed CountsGeographically Distributed Counts



Types of Nuclear DataTypes of Nuclear Data

• Nuclear reaction 
data
(e.g. EXFOR, ENDF)

• Nuclear structure 
and decay data
(e.g. ENSDF, NuDat)

•Bibliographic data
(e.g. CINDA, NSR)

•Experimental data
(e.g. EXFOR)

•Evaluated data
(e.g. ENDF)



Our Front PageOur Front Page

Links to NNDC Developed in NNDC



Tab: Structure and Decay DataTab: Structure and Decay Data



Nuclear Structure and Decay: Nuclear Structure and Decay: 
Databases and Web interfacesDatabases and Web interfaces

Source: ENSDF Master File

NuDat2 (Alejandro Sonzogni, NNDC)

NSR (David Winchel, Boris Pritychenko, NNDC)

LiveChart of Nuclides
(Marco Verpelli, IAEA, 2006-2009)

Bibliography, initially 
oriented to ENSDF 
evaluators



Tab, Oriented to Application FieldsTab, Oriented to Application Fields



Databases, Tools, Documents Databases, Tools, Documents 
relevant to Selected Application Fieldrelevant to Selected Application Field



Nuclear Reaction DataNuclear Reaction Data

Speaker’s main activity is
software development:
- Web Retrieval Systems

EXFOR, ENDF, CINDA
- CD-ROMs: databases

and retrieval systems
- Plotting package ZVView
- Database maintenance



Nuclear Reaction DatabasesNuclear Reaction Databases

EXFOR - CINDA - ENDF



• Maximum of platform independency
- operating systems: Linux, Windows, Mac
- relational databases (MySQL, Access, SyBase)
- programming languages: 

C, Java, SQL, Javascript, Fortran
• Free of charge components

- Apache, Tomcat, Linux
• Full integration of components

- no need for installation of CD-ROMs
- automatic configuration of Web-Servlets
- encapsulated graphics

Basic principals of the systemBasic principals of the system



1. EXFOR-CINDA (MS-Access) 
2. EXFOR-CINDA for Applications (MySQL)
3. EndVer/GUI + EXFOR (MySQL)
4. ENDF Libraries

IAEAIAEA--NDS CDNDS CD--ROMsROMs
Features

For Windows, 
Linux, Mac
Can run from CD-ROM 
(no installation)
Can work with remote 
databases
Integrated EXFOR and 
CINDA
Help with Dictionaries
Advanced search 
(+users’ SQL)
Interactive plotting
Non-interactive EXFOR 
retrieval program
Integrated PrePro, 
EndVer, X4TOC4, 
ZVView
Used by Applications: 
Empire, EndVer/GUI, 
expandable…



CDCD--ROM ROM 
EndVerEndVer/GUI + EXFOR for applications/GUI + EXFOR for applications



Retrieval System: Retrieval System: 
main stream of usersmain stream of users’’ interactionsinteractions

RequestRequest SelectSelect OutputOutput

CriteriaCriteria

HelpHelp

OptionsOptions

SummariesSummaries

DataData

BibliographyBibliography

PlotPlot

Interactive plottingInteractive plotting
CloneClone

Request

Another database
OutputSelect

. . . . . .. . .

WebWeb--journalsjournals



EXFOR Request FormEXFOR Request Form

Use Help, Examples, 
Dynamic sections



EXFOR Select FormEXFOR Select Form

Output options

Get data in various formats

Search by Author Go to Web - journal

Go to NSRSelect Datasets

Retrieve: go to the next step

Search by Reaction



EXFOR
Service

Java-Servlet

X4TOC4

Retrieve 
EXFOR

X4

C4

C4TOR33

Download
R33 as text

Search 
in EXFOR

X4

Multiple/single 
choice of 

data/formats

C4X4+

Bibliography

Table T4

Single 
SUBENT

Evaluated database 
and service
ENDF:

search, plot, etc.

Info

Data from 
one SUBENT 

(many Θ) R33R33R33

(R.Cullen, A.Trkov)

EXFOR
database

Plot and 
other 

service

EXFOR14A.DAT
Internal Dictionary

How it works

R33

R33

BibTeX

External programs

ZVView
output

Output from EXFOR to other formatsOutput from EXFOR to other formats

X4±



X4+: EXFORX4+: EXFOR--interpreted, 2006interpreted, 2006



X4X4±±: EXFOR: EXFOR--interactive Tree, 2008interactive Tree, 2008



EXFOR Output FormEXFOR Output Form

Output data

Get plotted
data

Search similar 
evaluated data



ENDF Select FormENDF Select Form
Plot data



ENDF Output Form with ENDF Output Form with 
interactive Web interactive Web ZVViewZVView plottingplotting

zoom

Select data 
for plotting

Plotting options



ENDF Request FormENDF Request Form



ENDF Flexible Database ExplorerENDF Flexible Database Explorer



ENDF Explorer: data foundENDF Explorer: data found



Standard ENDF Select FormStandard ENDF Select Form



Again ENDF Output Form with Again ENDF Output Form with 
interactive interactive ZVViewZVView plottingplotting



Display Cross Section and UncertaintyDisplay Cross Section and Uncertainty



Correlation matrixCorrelation matrix



IRIR--193(N,2N)IR193(N,2N)IR--192192
TENDLTENDL--2008   vs.   ENDF2008   vs.   ENDF--B/VII.0B/VII.0

Animated 3Animated 3--D display of D display of 
correlation matrixcorrelation matrix



EXFOR Correction SystemEXFOR Correction System
For the moment, the Correction System is able to perform:
• simple experimental data re-calculation using given factor;
• re-calculate any numbers (including data, energies, angles and their 

uncertainties) by inter-data expressions using several math operations;
• any manipulations can be limited by an energy range;
• re-normalize data using monitors from archive and recent standards;
• re-normalize data using monitor data coded in EXFOR and recent 

standards;
• re-normalize data using isotopes abundances and half-lives;
• set up uncertainties if they are not given;
• delete part of a data set;
• convert ratios to absolute numbers;
• calculate ratios to archival monitors and to monitors coded in EXFOR;
• change incident energies;
• correcting wrong units, etc. 



Correction System: paradigmCorrection System: paradigm

X4

EXFOR

C4

Retrieve

User’s request

Plots, fitting, reports

Further processing

XDATX4D
TABLE
XREF
ZVD

X4Z

X4TOC4

c4correct

C4

Correction 
system

C‐subroutines

User’s input 
describing corrections

Archived monitor 
data and standards,
decay data, etc.

• We DO NOT change EXFOR data:
we renormalize output from EXFOR system, 
i.e. we correct of experimental data in computational formats

• Corrected output: 
• computational format C4
• TABLE, XREF
• XDAT (intermediate format used for plotting)
• Quick plots
• Advanced plots



Using Correction SystemUsing Correction System

User’s 
corrections

1. Two monitoring points (given in EXFOR COMMON blocks) were used together with energy 
dependent monitor. Re-normalize absolute cross section data.
11675026 #dataset=SUBENT
a1=std05$u235nf[0.0253] /[MONIT1];#correction factor for thermal cross section 235U(n,f)
a2=std05$au197ng[0.0253]/[MONIT2];#correction factor for thermal cross section 197Au(n,γ)
m0:allen58 $ U235nf;                                #used monitor: 235U(n,f), Allen & Henkel, 1958
m1:std05 $ u235nf; #new monitor: 235U(n,f): IAEA-Standard 2005
y =y*a1*a2*m1/m0;                                #re-normalization of data
dy=y*0.08;                                                 #set up data errors



User’s 
corrections

Corrections
protocol

Corrected 
data

Apply correctionsApply corrections



Checking used monitorsChecking used monitors



Original EXFOR data, corrected Original EXFOR data, corrected 
data and evaluated datadata and evaluated data



SUBENT        11420001     860612
BIB                 11         19
INSTITUTE  (1USALOK)
REFERENCE  (J,PR,163,1299,67)

(C,66WASH,2,746,6603)
AUTHOR     (H.O.MENLOVE,K.L.COOP,H.A.GRENCH,R.SHER)
TITLE      NEUTRON RADIATIVE CAPTURE CROSS SECTIONS FOR NA23,

MN55, IN115, AND HO165 IN THE ENERGY REGION 1.0 TO 19.4
MEV.

FACILITY   (VDG)
INC-SOURCE (P-T) 1.0-2.2 MEV.

(D-D) 3.3-6.1 MEV.
(A-BE) 13.3-19.4 MEV.
(D-T) 13.3-19.4 MEV.

MONITOR    (92-U-235(N,F),,SIG)
DETECTOR   (NAICR)
METHOD     (ACTIV)
STATUS     (SCSRS)
HISTORY    (760715T) TRANSLATED FROM SCISRS

(820813A) CONVERTED TO REACTION FORMALISM
(860612A) BIB UPDATE.

ENDBIB              19
NOCOMMON             0          0
ENDSUBENT           22
SUBENT        11420003     860612
BIB                  2          2
REACTION   (25-MN-55(N,G)25-MN-56,,SIG)
DECAY-DATA (25-MN-56,2.58HR,DG)
ENDBIB               2
NOCOMMON             0          0
DATA                 5         17
EN EN-RSL     DATA       DATA-ERR   MONIT
MEV        MEV B          B          B
9.70   -01 1.00   -01 2.80   -03 2.2    -04 1.22
1.56   +00 1.2    -01 1.94   -03 1.5    -04 1.26
2.15   +00 1.3    -01 1.89   -03 1.4    -04 1.31
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

1.735  +01 3.2    -01 7.05   -04 7.1    -05 2.30
1.844  +01 3.3    -01 5.80   -04 5.5    -05 2.18
1.939  +01 3.5    -01 4.72   -04 4.8    -05 2.11
ENDDATA             19
ENDSUBENT           26

#Corrections:
11420003

m0: [EN,MONIT]; 
m1: iaeastd2006 $ u235nf; 
y =y*m1/m0; 
dy=dy*m1/m0;

IAEA Standards (2006)

EXFOR 1142003    25EXFOR 1142003    25--MNMN--55(N,G)2555(N,G)25--MNMN--56,,SIG   56,,SIG   MenloveMenlove, 1967, 1967
Monitors used for reMonitors used for re--normalizationnormalization



#   X      Y    Y-new ±dY ±dY-new
# MeV mbarns mbarns mbarns mbarns
0.97    2.8   2.7462 0.22  0.21577
1.56   1.94   1.9256 0.15  0.14888
2.15   1.89   1.8456 0.14  0.13671
3.27   1.46   1.3603 0.12  0.11181
3.57   1.36   1.2494 0.1 0.091865

4   1.24   1.1358 0.09 0.082437
4.58   1.09   1.0094 0.08 0.074088
5.39  0.964  0.87074 0.088 0.079487
6.13  0.855  0.76317 0.078 0.069622
8.06  0.695  0.69624 0.063 0.063113

13.28  0.907  0.95992 0.088 0.093134
14.96  0.889  0.83966 0.081 0.076504
15.82  0.843  0.77733 0.077 0.071002
16.52  0.757   0.6819 0.069 0.062155
17.35  0.705  0.63881 0.071 0.064334
18.44   0.58   0.5422 0.055 0.051415
19.39  0.472  0.45352 0.048  0.04612                

Applied corrections. Datasets: 1
1) EXFOR:#11420003 Corrected_Points:17
11420003 M0:[EN,MONIT]; M1:iaeastd2006$u235nf; Y=Y*M1/M0; dY=dY*M1/M0;

EXFOR 1142003    25EXFOR 1142003    25--MNMN--55(N,G)2555(N,G)25--MNMN--56,,SIG   56,,SIG   MenloveMenlove, 1967, 1967



Interactive plotting package Interactive plotting package ZVViewZVView

Software StructureSoftware Structure

ZVView: software package for efficient interactive visual analyses of the nuclear data.
DINAMO*: basic graphics library for creating software applications for nuclear research.

by V.Zerkin, Kiev-Vienna, 1993 -2010

*DINAMO - Copyright © - 1998, Viktor Zerkin, registered: Ukraine, ПA N1539



ZVViewZVView / / DinamoDinamo: major features: major features
• Language C, ~110.000 lines
• User interface Self-made, low level
• Multi-platform Windows, Linux/X11, Mac, VMS, MS-DOS, ...

• Many data types experimental, theoretical, spectra, ...

• Many datasets flexible array of functions

• Many input formats BNL-Table, Xref, MF3, MF33, etc.

• Many output formats ZVD, table, PCX, GIF, PS, EPS, EMF

• Multi-language English, Russian, French

• Functions Lin/Log, zoom by mouse, scaling, fitting, 
legend, changing units, 3D animation, scanning points,
data comparison, selection of authors, etc.

• Many regimes stand-alone program, Web Browser-helper 
application, server-side plotting, non-interactive
procedure to produce plots, ...

• Part of packages Exfor-Endf Web retrieval system, Empire,
EndVer/GUI, EXFOR-CDROM, Web-ZVView, etc.



ZVViewZVView: 1996: 1996--20102010

Integrated into: Integrated into: 
•• EXFOREXFOR--ENDF WebENDF Web

Retrieval system Retrieval system 
•• EmpireEmpire
•• EndverEndver/GUI/GUI
•• EXFOREXFOR--CDROMCDROM
•• PGAAPGAA
•• NGNG--AtlasAtlas
•• FENDL in Pictures FENDL in Pictures 
•• IRDFIRDF--2002 2002 
•• ENDFENDF--covariance toolscovariance tools
•• WebWeb--ZVViewZVView

Download: http://www-nds.iaea.org/ndspub/zvview/ 

1. United States       282 
2. Germany 103 
3. China 100 
4. Austria 99 
5. India 96

Last 15 Months: 1,528 visits came 
from 72 countries/territories 698 visitors

(by Google Analytics)

6. Russia 83 
7. Japan 77 
8. France 54 
9. United Kingdom    39 
10. Canada 37



Windows, Linux

Your PC Your PC 

Pilot project: Pilot project: 
““Web on your TableWeb on your Table””

Complete Web retrieval system running locally

Web Server

CD/DVD
databases

Database Server

Retrieval 
Java programs

Web Browser

Application 
programs

x4toc4, etc.

All start by two batch files!

Web Server
www-nds.iaea.org

/exfor /endf /cinda
retrieval Java 

programs
sometimes calling
other applications 

(x4toc4, etc.)
/processing hidden/

/exfor /endf /cinda

You can see processes

Synchronization from time to time

Database Server

InternetEquivalent   to www-nds.iaea.org



Thank you.Thank you.


