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Nuclear Reaction Data Compilations
• Experimental neutron reaction data compilations 

have been pioneered at the Metallurgical Laboratory, 
University of Chicago and Los Alamos National 
Laboratory in 1945-1947. 

• Brookhaven National Laboratory hired many 
Manhattan Project alumni when it was founded in 
1947, and the lab got involved in nuclear data.

• Donald J. Hughes (1915-1960) was behind the BNL-170 
(1952); it is a precursor of BNL-325 (Atlas of Neutron 
Resonances).

• SCISRS (Sigma Center Information and Retrieval 
System) at BNL (1964) was a precursor of EXFOR.

• Other data centers were created in Paris, France 
(NEA-Databank),  Vienna, Austria (NDS-IAEA), and  
Obninsk, USSR (IPPE) in 1963-1964.

• Around 1970 four neutron data centers agreed on the 
data interchange format (EXFOR). The four centers 
could store data locally in its formats.  The Nuclear 
Data Centres Reaction (NRDC) network was founded 
in 1979 under the auspices of the IAEA.



EXFOR - Experimental Nuclear 
Reaction Data

• The largest experimental nuclear reaction  database: 25,536 experiments 
(multiple publications are grouped into a single measurement), 169,827 
subentries, 186,485 data sets as of June 11, 2025.

• EXFOR is a starting point for Evaluated Nuclear Data File (ENDF) 
libraries evaluations (many evaluated but a single experimental data 
library), it includes the uncertainties used by evaluators. 

• Presently run by the Nuclear Reaction Data Centres (NRDC) 
internationally. 

• EXFOR philosophy is to compile data as they were published (in 
consultation with authors) unless obvious errors are found. 
Published nuclear reaction data contain outliers and discrepancies.
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Area #1 FY 2024 (10/1/2023-9/30/2024) 
Statistics

• Team effort: B.Pritychenko
(BNL), O.Schwerer, O.Gritsay
(Volunteers/Contractors).

• Multiple contributions by N. 
Otuka improved the Area #1 
compilation process and 
statistics.

• Software help from V. Zerkin.
• Former contributor: S.Hlavac. 
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FY2024FY2023FY2022EXFOR
95152158New 

Compilations
95181210Updated 

Compilations
151929Preliminary 

Transmissions
202231Final 

Transmissions
154041Database 

Updates



The IAEA EXFOR compilation control system
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• EXFOR compilation control system is one 
of the tools used for this co-ordination 
(Developed by Viktor Zerkin, IAEA, retired 
on October 31, 2023).

• Top panel: New entries only.
• Bottom panel: New and Updated entries, 

number of data points and transmissions.
• Overall performance of the Area #1 is 

very good.
• Potential issue is EXFOR maintenance or 

correction of existing entries.
• Area #1 has the largest number of entries 

8,006. Only 5,203 (~64.9%) of entries were 
corrected. One calendar year ago the 
corrected entries number was ~61.3%. 

• Total number of data points is 9,614,817.



Recent EXFOR entries

 #14847: A. Stamatopoulos et al., Discovery of the Origin of the Enormous 88Zr 
Neutron-Capture Cross Section and Quantifying Its Impact on Applications
 Our data reveal a resonance at 0.171 eV and result in a thermal neutron-capture cross 

section of 771 000±31 000  b, in good agreement with the recently published value. In 
contrast, the neutron-capture resonance integral extracted from our data is 
15 210±670  b and is roughly a factor of 200 smaller than the recently reported value.

 #14836: J.M. Brown et al., New Measurements to Resolve Discrepancies in 
Evaluated Model Parameters of 181Ta
 To resolve discrepancies in evaluated cross sections among major nuclear data 

libraries, energy-differential neutron transmission and radiative capture yield of 181Ta 
were measured from 0.15 to 100 keV using multiple sample thicknesses. 

 #14782: A. Daskalakis, D. Barry, Transmission Measurements for Mo-92 and Mo-94 
Isotopes
 ~200,000 lines of data, 12.5 MB
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Not Recent Experiments

 #14848: Total Neutron Cross Section Measurements of 
10B and 11B

 I was recently contacted by Allan Carlson, who 
provided data from a 1994 publication.

 It was released as TRANS.1518.

 2003 publication of J. Blackmon et al., C1138. It is 
digitized in EXFOR because the compiler failed to 
obtain data from the author. 

 While working on the C3072 compilation, it was 
discovered that the LSU group re-analyzed C1138 and 
extracted resonance parameters. 

 I contacted the group and secured a commitment to 
provide the 2003 data.

 Sometimes it is possible to recover 20-30-year-old data.
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EXFOR Database Modernization

• EXFOR is 75-year-old: It has to capitalize on 
modern computer technologies: Automatization of 
the EXFOR life and production cycle 

• NEA WPEC SG54: Curated EXFOR: developing a 
machine-readable, comprehensive, and 
corrected by evaluators experimental nuclear 
reaction database 

• New data formats: JSON (JavaScript Object 
Notation) lightweight data interchange format for 
EXFOR is now in progress at the SG54 (N.Otuka, 
V.Zerkin). 

• Future compilation of corrected EXFOR data sets. 
• SG54 collaboration: BNL, IAEA, LBNL, NEA-DB, Los 

Alamos, LLNL, ORNL, …
• BNL/ORNL/LANL Proposal: From measurement to 

discovery: an automated nuclear data workflow.
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Update on NRDC Actions

 A9: Continued
 A14: Continued
 A15: Finished
 A16: Lanier not original data.
 A16-A24 finished
 A26 Continued

………………………………………….
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Outlook

 NNDC EXFOR compilation efforts are complex and 
well-organized: B. Pritychenko (BNL), S. Gritzay
(Former contractor) O. Schwerer,  N.Otuka, V. Zerkin
(IAEA).

 EXFOR modernization is needed.
 We should contribute to SG54.
 Finalize JSON format, explore free text to JSON 

conversion, work on JSON conversion quality 
assurance (QA).

 Collect curated EXFOR data sets.
 People is the most important resource in nuclear 

data; we lost Dr. Stanislav Hlavac.
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International Network of 
Nuclear Reaction Data 
Centres (NRDC)
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 The International Network of Nuclear 
Reaction Data Centres (NRDC) 
constitutes a worldwide cooperation of 
nuclear data centres under the auspices 
of the International Atomic Energy 
Agency. The Network was established to 
coordinate the world-wide collection, 
compilation and dissemination of 
nuclear reaction data. 



The International Atomic Energy Agency: 
(https://www.iaea.org/about/mission)

 is an independent intergovernmental, science and technology-based 
organization, in the United Nations family, that serves as the global focal point 
for nuclear cooperation;

 assists its Member States, in the context of social and economic goals, in 
planning for and using nuclear science and technology for various peaceful 
purposes, including the generation of electricity, and facilitates the transfer of 
such technology and knowledge in a sustainable manner to developing 
Member States;

 develops nuclear safety standards and, based on these standards, promotes 
the achievement and maintenance of high levels of safety in applications of 
nuclear energy, as well as the protection of human health and the environment 
against ionizing radiation;

 verifies through its inspection system that States comply with their commitments, 
under the Non-Proliferation Treaty and other non-proliferation agreements, to 
use nuclear material and facilities only for peaceful purposes.


