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Nuclear Science References (NSR)
• Katherine Way (formerly at Met Lab, Chicago) 

recognized the importance of keywords and 
convinced several journals to include them.

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

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

Ridge to Brookhaven.
• In subsequent years the database was integrated 

with XUNDL/ENSDF and EXFOR.
• However, evaluators worldwide were still spending 

plenty of time for references location because not 
everyone had access to good library resources.
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NSR FY 2021 Statistics
• Total number of new compilations: 4,590
• Total number of keyworded compilations: 2,872
• Lack of conferences: ~500 Los Alamos National 

Laboratory Reports were compiled using the Primo 
library.

• NSR Dictionaries:
• 2,565 new authors
• 14 new journals
• 59 new decays
• 164 new reactions
• 460 new nuclides

• NSR DB updates: 181
• NSR Web: 334,383 retrievals, 97 references/retrieval 
• More than 32.5 M references were retrieved, each 

reference was retrieved 32,556,822/240,414 ~ 135 times
• Work from home was very productive.
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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.



Complete, Documented Data Sets
• Around 2005 Viktor Zerkin (Nuclear Data 

Section, IAEA) suggested to extend EXFOR 
database with published articles (PDF files).

• He started to store PDFs in the EXFOR 
relational database. 

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

• Binary Large Objects or BLOBs.
• Databases manage extremely long tables 

using Structured Query Language (SQL).
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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.
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Towards a Natural Language Processing 
Suite Optimized for Nuclear Physics 

The primary objective of this project is to make NSR 
more accessible and useful to researchers:

• Automation of the process of adding new articles 
to the NSR database by using NL;

• Development of ML algorithms to automate the 
identification and application of keywords; 

• Expansion of the scope of the articles included in 
the database to related applied fields;

• Adaption of a nonproliferation-oriented keywords 
lexicon;

• An updated NSR infrastructure using a modern 
database and programming architecture;

• An updated and modernized user interface that 
will support both desktop and mobile access. 

18



Takeaways
• NNDC NSR compilation efforts are complex and well-

organized: B. Pritychenko, J. Totans (BNL),    B. Singh,     
D. Symochko (Contractors), V. Zerkin (IAEA).

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

• PDF database effort of V. Zerkin (IAEA), B. Pritychenko,    
J. Totans (BNL), L. Vrapcenjak (IAEA),  A. Rodionov,     
G.I. Shulyak (PNPI, Gatchina).

• NSR Modernization Proposal.

1000

10000

100000

1980 1990 2000 2010 2020

NSR Contents Additions (FY)

All References
Keyworded References



Takeaways
• NNDC NSR compilation efforts are complex and well-

organized: B. Pritychenko, J. Totans (BNL),    B. Singh,     
D. Symochko (Contractors), V. Zerkin (IAEA).

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

• PDF database effort of V. Zerkin (IAEA), B. Pritychenko,    
J. Totans (BNL), L. Vrapcenjak (IAEA),  A. Rodionov,     
G.I. Shulyak (PNPI, Gatchina).

• NSR Modernization Proposal.

1000

10000

100000

1980 1990 2000 2010 2020

NSR Contents Additions (FY)

All References
Keyworded References


