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Mission
To provide current, accurate, authoritative 
data for workers in pure and applied areas 
of nuclear science and engineering

Databases

• ENSDF
• XUNDL

Nuclear Reaction:
• ENDF
• EXFOR

Bibliographic:
• NSR

Services

Nuclear Structure & Decay:

Disseminate nuclear data through 
feature-rich web applications

Publications
Nuclear Data Sheets:
World leading journal on nuclear 
data evaluations and research
Nuclear Wallet Cards: 
Ground and isomeric state nuclear 
properties of all-known nuclei

Maintaining and improving nuclear data for world-wide use



ENSDF : the ONLY comprehensive resource for
Nuclear Structure

Discrete Quantized States
• Excitation Energy
• Half-life
• Angular Momentum
• Magnetic Moment
• Configuration
• …

Emitted Radiation
• Energy
• Intensity
• Dipole, Quadrupole, …
• Mixing ratio
• Conversion coefficient

Nuclear Decay Data
For each decay type:
• Half-life
• Branching ratio
• Energy
• Intensity
• Coincidences
• …



Nuclear Medicine Nuclear Power

Stockpile StewardshipHomeland Security

Users of ENSDF

Astrophysics

Fundamental Nuclear Science



ENSDF - Organization & Management

• 8 US Centers - all funded through DOE
• ANL, BNL, LBNL, McMaster, MSU, ORNL, TAMU, TUNL

• 9 International Centers
• PNPI/Russia, CIAE/China, Julin/China, 

JAEA/Japan, ANU/Australia, IFIN/Romania, 
Sofia/Bulgaria, Atomki/Hungary, VECC/Kolkata

• NSDD network established in 1974 under the auspices of IAEA
• Meetings coordinated by IAEA nuclear data section
• Database management and storage by the National Nuclear Data Center

Currently
Average age of ENSDF
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2019 : Evaluated 187 nuclides, 13 international – 7% contribution
2020 : Evaluated 144 nuclides, 0 international 
2021 : Evaluated 263 nuclides, 0 international
2022 :  Evaluated 225 nuclides, 0 international 



Nuclear Data is coming into the spotlight
• NSAC charge to 

• Assess challenges, opportunities 
and priorities for effective 
stewardship of ND

• Two reports have been produced

• Nuclear data specific resolutions 
have emerged from all 3 town halls 

• US is currently going through 
long range planning process



From Nuclear Structure, Reactions and Astrophysics Town Hall
Similar Nuclear Data 
Resolutions endorsed by:
• Nuclear Structure, 

Reactions and 
Astrophysics, 

• Hot & Cold QCD and
• Fundamental Symmetries 

town hall meetings

Nuclear Data Initiative

274 22 46

2022 Low 
Energy 

Town Hall



Opportunities in Europe  - Nuclear Physics 
Expert Collaboration Committee (NuPECC) Long 
Range Plan 2024
ENSDF contribution status in Europe

• 3 Data Centers (Bulgaria, Hungary, Romania)
• total declared contribution amounts to 12% of total effort
• Fragmented effort – effectively amounts to < 1% (past 5 years)
• Limited funding obtained from a EURATOM project (SANDA – ends 2023)

NuPECC Long Range Plan 2024
• IAEA presentation at NuPECC Meeting, 2 Dec. 2022, Vienna
• Nuclear data and evaluation more prominent in the LPR 2024:

Workpackage 9: Open Science and Data
Subsection 9.5: Nuclear data(databases) and evaluation (IAEA contr.) 

• Proposal for an IAEA meeting to discuss European strategy for nuclear data [done: see next slide]

Slide from P. Dimitriou - IAEA



IAEA Consultant’s Meeting on Needs for a Comprehensive European 
Plan to acquire and curate nuclear data, April 2023, IAEA, Vienna 

Participants: NuPECC, EURATOM, CEA, ChETEC-INFRA, SANDA, DoE USNDP Manager

Recommendations: To ensure the timely incorporation of experimental data measured at European 
facilities in the nuclear databases and maintain expertise and autonomy in nuclear data compilation, 
evaluation and dissemination, the European nuclear physics community needs to
ØEstablish priorities for nuclear data measurements and evaluations that will be addressed by a comprehensive 

European nuclear data programme 
ØEstablish a sustainable source of funding of measurements and data evaluation, including support of well-defined 

career paths in nuclear data that will involve national funding agencies and the European Commission (EC) (EURATOM 
and all other relevant EU work programmes) 

ØReinforce cooperation with international organizations to attract and train the next generation of evaluators 

Actions:
ØOrganize side event on nuclear data at IAEA General Conference 2023 (led by JRC Geel) with contributions 

from US, Europe, Japan, China [in progress] – to reach out to nuclear stakeholders of IAEA member states

ØMeeting of stakeholders (national and EU funding agencies and programs), industry partners, 
representatives of nuclear physics research and nuclear data communities, international organizations

ØReach out (separate meetings) to national and EU funding agencies
ØOrganize workshops,summer schools, and webinars to raise awareness of the importance of nuclear data and to 

enhance capacity building in nuclear data evaluation methods, validation, and dissemination.

Slide from P. Dimitriou - IAEA



Major modernization efforts underway



Under the hood of ENSDF

80 Column ASCII format

A LOT of data stored in comments
Non-standardized entry

80 column fields

“Continuation record”



ENSDF Modernization
DOE has made significant investment to modernize and improve ENSDF
3 year project involving 3 DOE national laboratories – BNL – ANL - LLNL

ENSDFXUNDL

ML for improved 
tabular recognition
Lead – BNL-CSI

New Object-
Oriented Database -

couchDB
ENDF

Compatibility and 
increased flexibility 

for end users

API



A new object-oriented database for ENSDF
We’ve migrated from 80 column 
ASCII to JSON based schema Developed a new Editor for 

ENSDF evaluators

And (for the first time!) 
designed an API for ENSDF



WalletCraft: a new evaluation of properties of ground-
state and long-lived isomers for all known nuclei
Evaluation for g.s. and 
isomers (T½>100ms) of:
•Spin/Parity
•Mass Excess – from AME2020
•Half-life, Width or Abundance
•Decay Mode(s)

Major changes under the hood:
• New JSON-based OODB
• We store experimental 

measurements (building 
block of the evaluation)

Advantages:
• Transparent documentation of 

evaluation history
• Format can be easily read in modern 

codes and data plotted/analyzed
• Allows for much shorter versioning (from 

5-10 yr to ~1yr)



The future looks bright

• ENSDF has grown into definitive source for Nuclear Structure and Decay data

• Tools for accessing database, print and web, likewise have evolved

• In process of completely modernizing format and tools

BUT …. we need help

• Return to the original model of ENSDF with broad international contributions

• Dedicated funding at the level of 50% or more

• Long term commitments to learning and maintaining ENSDF evaluation expertise


