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Nuclear Reaction Databases

EXFOR data library (EXFOR: EXchange FORmat)

- 1970 : agreed format and established exchange between USA, NEA, IAEA, USSR

- contains data from ~21,000 experiments (~$21bn)

- NRDC: 13 nuclear data centres contribute ~500 new Entries every year

- since 2005: global data library with central maintenance in the IAEA (NDS)

- Master File (640Mb), 52 Dictionaries (2.6Mb), 2 Manuals (400 pages)

- Distribution (EXFOR, X4+, C4, C5, XML, Html, plots): Web, CD/DVD ROM

- Databases: MySQL, MS-Access, SyBase

- Software: C, Java (GUI-Applications, Servlets), Fortran

- Connection (import-export) to other databases: ENDF, CINDA, NSR

Database Contents Size (January-2003) Size (August-2016)

EXFOR contains experimental nuclear reaction data for incident 

neutrons, charged particles and photons

13,500 Entries

97,000 Data sets

400 Mb  ASCII-text

21,347 Entries

165,672 Data sets

641 Mb  ASCII-text

CINDA contains bibliographical references to experimental nuclear 

reaction data and to calculations, reviews, compilations and 

evaluations of neutron reaction and spontaneous fission 

data

266,000 Lines 

40,500 Publications

32,500 Blocks

37 Mb  ASCII-text

567,871 Lines 

92,637 Publications

292,065 Blocks

111 Mb  ASCII-text

ENDF is a collection of evaluated data libraries ~300 Mb ASCII 

(5 basic libraries)

>30 Gb ASCII 

(50 libraries)



Nuclear Reaction Databases

EXFOR - CINDA - ENDF



EXFOR contents (as of 2016-07-01)



EXFOR contents (cont.)



Formats of nuclear data in 

EXFOR and ENDF systems.
EXFOR: format for exchange and store experimental

data. Flexible (“human readable”), developed to be

convenient for compilers. The system offers several

“interpreted” (X4+, X4±, X4XML) and “computational”

formats (C4, C5, C5M, TABLE, XREF, etc.) for different

user needs.

ENDF-6: format to store and exchange evaluated data.

Fixed and well-defined, (“computer readable”),

developed to be convenient for programming (Fortran).

The system offers “interpreted” and XML (GND) output

formats.



ENTRY            41323   20050902                           EXFOR File
SUBENT        41323001   20050902
BIB                  7         12
INSTITUTE  (4RUSMIF)
REFERENCE  (J,AE,50,(5),350,198105) MAIN REFERENCE, DATA ARE GIVEN

(J,SJA,50,325,1981)  ENGLISH TRANSLATION
AUTHOR     (V.E.ZHITAREV,A.M.MOTORIN,S.B.STEPANOV)
TITLE      .INTERACTION CROSS SECTIONS OF CERTAIN METALS

WITH COLD NEUTRONS
FACILITY   (REAC)
ERR-ANALYS (EN-ERR)   WAVE-LENGTH RESOLUTION DELTA-LAMBDA/LAMBDA

TIMES 100 (IN PERCENT)
HISTORY    (19981121C)  + +  COMPILED AT THE CJD + +

(20050902A)  . .  Corrected at the CJD + +
Data-heading "EN" changed to "WVE-LN"

ENDBIB              12
COMMON               3          3
EN-ERR     TEMP       TEMP-ERR
PER-CENT   DEG-C      DEG-C

3.        22.       3.
ENDCOMMON            3
ENDSUBENT           19
SUBENT        41323002   20050902
BIB                  5          8
REACTION   (13-AL-27(N,TOT),,SIG)
SAMPLE     .ALUMINIUM MONOCRYSTAL, PURITY 99.99 PC, THICKNESS

96 MM, DENSITY 2.70 GRAM/CM3 AND
MACROCRISTALLINE ALUMINIUM, PURITY 99.99 PC,
THICKNESS 50 MM, DENSITY 2.70 GRAM/CM3

ERR-ANALYS (DATA-ERR) NO INFORMATION GIVEN
STATUS     (TABLE)  DATA ARE TAKEN FROM TABLE 1 OF MAIN REF.
HISTORY    (19981121T)  + + CONVERTED FROM SUBENT 88023002
ENDBIB               8
NOCOMMON             0          0
DATA                 3          8
WVE-LN     DATA       DATA-ERR
ANGSTROM   B          B
1.3000E+01 1.9300E+00 1.3000E-01
1.4000E+01 2.1200E+00 9.0000E-02
1.5000E+01 2.2500E+00 8.0000E-02
1.6000E+01 2.3800E+00 7.0000E-02
1.7000E+01 2.5400E+00 6.0000E-02
1.8000E+01 2.6100E+00 6.0000E-02
1.9000E+01 2.8200E+00 8.0000E-02
2.0000E+01 3.1500E+00 6.0000E-02
ENDDATA             10
ENDSUBENT           23
ENDENTRY             2

ENTRY 41323   20050902 EXFOR Logic
SUBENT 41323001   20050902
BIB 7         12
INSTITUTE (4RUSMIF)
REFERENCE (J,AE,50,(5),350,198105) MAIN REFERENCE, DATA ARE GIVEN

(J,SJA,50,325,1981)  ENGLISH TRANSLATION
AUTHOR (V.E.ZHITAREV,A.M.MOTORIN,S.B.STEPANOV)
TITLE .INTERACTION CROSS SECTIONS OF CERTAIN METALS

WITH COLD NEUTRONS
FACILITY (REAC)
ERR-ANALYS (EN-ERR)   WAVE-LENGTH RESOLUTION DELTA-LAMBDA/LAMBDA

TIMES 100 (IN PERCENT)
HISTORY (19981121C)  + +  COMPILED AT THE CJD + +

(20050902A)  . .  Corrected at the CJD + +
Data-heading "EN" changed to "WVE-LN"

ENDBIB 12
COMMON 3          3
EN-ERR     TEMP       TEMP-ERR
PER-CENT   DEG-C      DEG-C

3.        22.       3.
ENDCOMMON 3

ENDSUBENT 19
SUBENT 41323002   20050902
BIB 5          8
REACTION (13-AL-27(N,TOT),,SIG)
SAMPLE .ALUMINIUM MONOCRYSTAL, PURITY 99.99 PC, THICKNESS

96 MM, DENSITY 2.70 GRAM/CM3 AND
MACROCRISTALLINE ALUMINIUM, PURITY 99.99 PC,
THICKNESS 50 MM, DENSITY 2.70 GRAM/CM3

ERR-ANALYS (DATA-ERR) NO INFORMATION GIVEN
STATUS (TABLE)  DATA ARE TAKEN FROM TABLE 1 OF MAIN REF.
HISTORY (19981121T)  + + CONVERTED FROM SUBENT 88023002

ENDBIB 8
NOCOMMON 0          0
DATA 3          8
WVE-LN     DATA       DATA-ERR
ANGSTROM   B          B
1.3000E+01 1.9300E+00 1.3000E-01
1.4000E+01 2.1200E+00 9.0000E-02
1.5000E+01 2.2500E+00 8.0000E-02
1.6000E+01 2.3800E+00 7.0000E-02
1.7000E+01 2.5400E+00 6.0000E-02
1.8000E+01 2.6100E+00 6.0000E-02
1.9000E+01 2.8200E+00 8.0000E-02
2.0000E+01 3.1500E+00 6.0000E-02

ENDDATA 10
ENDSUBENT 23

ENDENTRY 2



EXFOR Interpreted: X4+, XML, X4±



Nuclear data dissemination

Web retrieval system: main way of data dissemination. 

Available via Internet from the IAEA and Mirror-sites.

CD-ROM database retrieval systems. Standalone systems 

for three OS (Windows, Linux, Mac). Include databases 

and software. Available for downloading.

Archives:  data for downloading; can be sent by post on 

CD/DVD to a user upon request.



• 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, MySQL, Linux

• Full integration of components
- no need for installation (can work from CD/DVD-ROM)

- automatic configuration of Web-Servlets

- encapsulated graphics

Basic principals of the IAEA-NDS 

nuclear data IT systems



NDS CD-ROM Database Retrieval Systems

• Full database on your PC
• For Windows, Linux and Mac

• Does not need installation

• Can run from CD-ROM (database ser-

ver and Java JVM running from CD)

• Can work with remote databases

• Integrated EXFOR and CINDA

• Help with Dictionaries

• Advanced search (+users’ SQL)

• Interactive plotting with ZVView

• EndVer/GUI with integrated PrePro

and EXFOR

• Includes non-interactive retrievals to 

build new user’s applications

• Used by Applications: Empire, 

EndVer, GANDR, expandable…



EXFOR-ENDF

Web Retrieval System

Web interface to EXFOR and ENDF databases.

Search, retrieve and process data on Web.



Legend

Data flow and 3 major steps user’s 
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EXFOR Request Page

Use Help, Examples, 

Dynamic sections

http://www-nds.iaea.org/exfor/             http://www.nndc.bnl.gov/exfor/



Important: “Examples”, “More examples…”

Examples fill 

in the form by 

parameters 



EXFOR Select Page

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

Submit
Search  data in EXFOR-database



EXFOR Output Page

Output data

Get plotted

data

Search similar 

evaluated data

(go to ENDF)



ENDF Select Page
Plot data

ENDF
Search “similar” data



ENDF Output Page: interactive 

plotting with Web ZVView

zoom

Select data 

for plotting

Plotting options



Thank you.

Citing of the materials of this presentation should be done with proper acknowledgement of the IAEA and author


