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Evaluated Nuclear Structure Data File
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ENSDF contains recommended 
nuclear structure and decay data 
for all the known nuclides



Evaluated Nuclear Structure Data File
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ENSDF contains recommended 
nuclear structure and decay data 
for all the known nuclides

Includes:
• Nuclear level properties
• Gamma ray information
• Nuclear radiation and decay 
data



Evaluated Nuclear Structure Data File
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ENSDF contains recommended 
nuclear structure and decay data 
for all the known nuclides

Highly referenced database
Over 4 million annual retrievals 
through the NNDC web apps and 
rising



Current ENSDF Format
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Archaic 80-column ASCII format

Limitations:
• Sharing data with non-experts
• Not human readable
• Challenging to parse
• > 100-page manual
• Impractical to apply machine learning
• No room to add new data
• Non-standardized comments



ENSDF Modernization
JavaScript Object Notation (JSON)

Benefits:
• Web-friendly format to share
• Human readable
• Simple to parse
• Machine learning friendly
• Extensible
• Self-contained data objects



CouchDB Views

Database
Documents

View
Server API

All Nuclides All levels and 
their halflives

Level with halflives 
in requested range



Migrating 80-column to JSON



Schema validation:
• Defines schema and rules for a JSON document
• Can be used to validate documents prior to database changes
• Powerful conditional rules
• Automatically find errors in migration

JSONSchema (https://json-schema.org/)

Document
Schema 
Definition



Tree Viewer (www.nndc.bnl.gov/ensdfschema)



NuDat Overview
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NuDat is the main application 
used to query and visualize 
nuclear data from ENSDF

www.nndc.bnl.gov/nudat

https://www.nndc.bnl.gov/nudat


NuDat Overview
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NuDat is the main application 
used to query and visualize 
nuclear data from ENSDF

Search and visualize:
• Nuclear structure
• Nuclear decay
• Neutron-induced nuclear       
reactions

www.nndc.bnl.gov/nudat

https://www.nndc.bnl.gov/nudat


NuDat 3.0
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NuDat 3.0 supports exploring 
nuclear data using responsive 
visualizations

Fully interactive nuclide chart 
and 1-D plots

Smooth pan and zoom using 
intuitive gestures



NuDat 3.0
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NuDat 3.0 supports exploring 
nuclear data using responsive 
visualizations

Features:
• Interactive chart of nuclides
• 1-D neutron and proton plots
• Data Filtering
• Export Data (CSV, PNG, Link)
• Additional Resources



NuDat 3.0
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NuDat 3.0 supports exploring 
nuclear data using responsive 
visualizations

Features:
• Interactive chart of nuclides
• 1-D neutron and proton plots
• Data Filtering
• Export Data (CSV, PNG, Link)
• Additional Resources



Synchronized 1-D Plots
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ΔQα=0.5 x ( Qα(Z+2, N+2) - Qα(Z, N) ), in 
keV.

Optionally sync plots:

1-D plots update to the 
current view of the chart 
of nuclides

Visualization of 
structures and patterns 
in the chart to extract 
underlying physics

Presenter Notes
Presentation Notes
132Sn is a doubly magic nucleus - that's why it's red / has the peak in the 1D plot.



Synchronized 1-D Plots
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ΔQα=0.5 x ( Qα(Z+2, N+2) - Qα(Z, N) ), in 
keV.

Optionally sync plots:

1-D plots update to the 
current view of the chart 
of nuclides

Visualize patterns in 
regions of chart, such as 
peaks



NuDat 3.0
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NuDat 3.0 supports exploring 
nuclear data using responsive 
visualizations

Features:
• Interactive chart of nuclides
• 1-D neutron and proton plots
• Data Filtering
• Export Data (CSV, PNG, Link)
• Additional Resources

Presenter Notes
Presentation Notes

This is particularly useful for using isotopes in society.
Each application usually has a constrained set of properties an isotope must fulfill to be used.



NuDat 3.0
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NuDat 3.0 supports exploring 
nuclear data using responsive 
visualizations

Features:
• Interactive chart of nuclides
• 1-D neutron and proton plots
• Data Filtering
• Export Data (CSV, PNG, Link)
• Additional Resources

www.nndc.bnl.gov/nudat3/?x=-9.29&y=-3.88&k=13.92&z=82&n=126&mode=7

http://www.nndc.bnl.gov/nudat3/?x=-9.29&y=-3.88&k=13.92&z=82&n=126&mode=7
http://www.nndc.bnl.gov/nudat3/?x=-9.29&y=-3.88&k=13.92&z=82&n=126&mode=7


Advanced Cross-Variable Plot
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Plot observable nuclear properties as 
functions of each other with 
customizable settings

Options:
• Grouping data by Z, N, or A
• Setting axis scales
• Displaying lines/uncertainty bars
• Data filtering
• Highlighting selections

www.nndc.bnl.gov/nudat3/advancedplot

http://www.nndc.bnl.gov/nudat3/advancedplot


Advanced Cross-Variable Plot

21

Plot observable nuclear properties as 
functions of each other with 
customizable settings

Options:
• Grouping data by Z, N, or A
• Setting axis scales
• Displaying lines/uncertainty bars
• Data filtering
• Highlighting selections

www.nndc.bnl.gov/nudat3/advancedplot

http://www.nndc.bnl.gov/nudat3/advancedplot


Future Work
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Interactive Level Schemes

Modernizing Web Applications for Nuclear Reaction Data

Wallet Cards Mobile Applications



Contact Us
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NuDat 3 is available here:
www.nndc.bnl.gov/nudat3/

Improvements based on 
community feedback

We encourage you to send us 
your feedback and suggestions

Donnie Mason - dmason@bnl.gov @NNDC_BNL
Follow us on Twitter!

https://www.nndc.bnl.gov/nudat3/
mailto:dmason@bnl.gov
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Thank you!
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http://drive.google.com/file/d/1s3UmLSnbAEKIq-6rzdSN4KEzaPU4hYkS/view


http://drive.google.com/file/d/1ajM6tmxU_hmI1omS4PFXTPnPxQnkZy-s/view
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