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National Nuclear Data Center
The National Nuclear Data Center (NNDC) collects, 

evaluates, and disseminates nuclear physics data for 
basic nuclear research and for applied nuclear 
technologies. The NNDC is a worldwide resource for 
nuclear data.

Major Databases
• ENDF: Evaluated Nuclear (reaction) Data File
• EXFOR: Experimental Nuclear Reaction Data
• ENSDF: Evaluated Nuclear Structure Data File 
• XUNDL: eXperimental Unevaluated Nuclear Data List
• NSR: Nuclear Science References



Nuclear Science References (NSR): 
https://www.nndc.bnl.gov/nsr

• Katherine Way (formerly at Met Lab, Chicago) 
recognized the importance of nuclear bibliography 
database and keywords. She convinced several 
journals to include keywords (Nucl.Phys., 
Phys.Rev.).

• Oak Ridge NSR entry consisted of authors, 
journal and simple nuclear structure keywords; 
title was often missing.

• References were stored in the ORNL library.
• In 1980 NSR operation was transferred from Oak 

Ridge to Brookhaven.
• The database was improved at Brookhaven: 

keywords were expanded, digital object identifiers 
(doi) and database integration were implemented.



NSR Scope
• Low- and intermediate-energy 

nuclear physics and selected 
nuclear engineering publications.

• Journal articles, books, conference 
proceedings, laboratory reports, 
theses, private communications.

• Over 80 journals are checked on a 
regular basis for articles to be 
included. 

• Bibliography of nuclear physics 
articles, indexed according to 
content and spanning more than 
100 years of research: 242,616 as 
of May 31, 2022.
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Why do weed NSR???
• NSR was created in support of Evaluated 

Nuclear Structure Data File (ENSDF) 
evaluations at Oak Ridge.

• NSR entries are uniquely identified using  
eight-character strings, NSR keynumbers
(i.e. 2012Wa38, analog of Social Security 
numbers for nuclear publications).

• NSR preserves the unique set of 
publications behind each evaluated data 
set. It makes ENSDF evaluations well-
documented and reproducible.

• Entries also include author, journal, title, 
keywords, doi, EXFOR and XUNDL links.
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NSR Keywords
• NSR provides bookmarks for the 

experimental and theoretical articles 
in nuclear science using keywords.

• Articles are keyworded if new results 
for nuclear reactions, nuclear 
structure and radioactive decay are 
published.

• 197,098 NSR abstracts include 
keywords out of 242,616 NSR 
entries.
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Why do we need keywords???
• Why do we need keywords in the 

age of Google???
• Google is a commercial product that 

is looking for the most frequent (not 
necessarily nuclear) applications.

• Google coverage is very good for 
the last 30 years and problematic 
with the older unique references.

• Search for 32Mg nucleus with Google 
and NSR
• Google: About 1,160,000 results 

(0.46 seconds). Impressive but not 
practical.

• NSR: 289 articles, easy to deal.
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Example of NSR Indexed Search
• Indexed search is based on NSR 

keywords.
• NSR indexed search for author 

Y.Danon, target 56Fe and deduced 
cross section value. 

• NSR entry includes measured values 
and not available in the EXFOR 
database.

• Indeed, NSR contains advanced 
search options.
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NSR was based on NNDC ``Paper” Library
• NNDC collects unique references, 

we  acquired  Oak Ridge library, Los 
Alamos, McMaster U. and many 
other collections.

• NNDC implemented new scanner, 
mirofiche reader, ...

• Joann Totans is leading this effort.
• Traditional ``paper” library became a 

bottleneck due to large volume of 
requests, and change was needed.

• Electronic library was needed.



Recovery of NNDC Library Publications
• W.H. Walker private communication to 

Victoria May.
• EXFOR entry #12127.
• NSR DB entry 1968WEZZ.
• W.N. Wang private communication.
• NSR entry 1968WAZX.
• EXFOR entry 14188, 

STATUS=CURVE???
• Perhaps, we replace digitization with 

tabulated data in consultation with S. 
Hlavac.

• NNDC Library data processing are in 
progress.
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Complete, Documented Data Sets
• Viktor Zerkin (Nuclear Data Section, 

IAEA) in collaboration with NNDC 
started to store PDFs in the EXFOR 
relational database. 

• Data tables are essentially no 
different than Excel tables: 
numbers, text, dates and BLOBs.

• Download of the PDF file for Ph.D. 
Thesis of J.L. Kammerdiener, NSR 
keynumber = 1972KAYX, works 
inside BNL or IAEA only.

• Results are described in the Journal 
of Instrumentation.



Portable Document File (PDF) Database
• Portable Document File (PDF) database 

operation.
• Regular updates of EXFOR and NSR 

databases extended to PDF files.
• Private collections for existing entries.
• PDF library coverage reflects publishing 

trends.
• Authorized Web access only due to 

major publishers restrictions.
• Continuing PDF scanning effort at 

NNDC.
• Future contributions from LBNL and other 

labs are more than welcome.

NDS-IAEA: Viktor Zerkin



Takeaways
• NSR is a unique collection of indexed 

nuclear physics publications that is updated 
on a weekly basis.

• NSR compilation efforts are complex and 
well-organized: B. Pritychenko, J. Totans
(BNL),    B. Singh,     D. Symochko
(Contractors), V. Zerkin (IAEA).

• NSR abstracts are uniquely  identified using 
the eight-character long NSR keynumbers.

• NSR keywords are essential for indexed 
search.

• EXFOR-NSR Portable Document File (PDF)  
database includes 220 K+ files.
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