
Modernization of the Evaluated Nuclear 
Structure Data File (ENSDF)



Current ENSDF format

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

ENSDFXUNDL

ML for improved 
tabular recognition
Lead – BNL-CSI

New Object-
Oriented Database -

couchDB
ENDF

Compatibility and 
increased flexibility 

for end users

API



Ingestion: ML for tabular recognition

New ML tool automatically 
identifies tables, detects 
structure, and extracts contents 
Current performance: 93-97% table 
detection, 92% contents detection, 
88% structure prediction, > 99% text 
extraction

Standard table extraction tools from PDFs 
(e.g. Tabula) require manual alignment and 
produce very noisy results

Slide courtesy Carlos X. Soto

Will benefit communities beyond ENSDF !!

GUI is being finalized.
Training will begin soon.  



Converting Existing ENSDF Ben Shu

• Implemented through the ensdftojson project
• Java library for modeling/printing ENSDF data
• Converts all 3,392 Adopted Levels datasets in ~1 minute
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JSON
{
“_id”: ...,
“nuclide”: ...,
“levels”: ...,
...

}



JSONSchema
Official: https://json-schema.org/

●Defines schema & rules for a JSON document
●Can be used to validate data
●Can generate code from JSONSchema and vice-versa
●Powerful conditional rules

Incoming data

JSON-Schema
definition

Validation code
e.g. server-side

(the “document”)

Chris Morse

100’s of errors in current ENSDF identified in batch validation 



Example of ENSDF errors
• 100’s of instances where duplicate subshells were given

• JSON schema allows only one entry per subshell 

• All from same time period, looks like previous BrIcc inputs not cleared 



Modular design
JSON schema can be 
composed from other 
component schema.

Benefits:
• Components can be reused, 

minimizing design effort.
• Changes to a component 

automatically propagate 
throughout the database.

adopted-level.json

decay-mode.json

spin-parity.json



CouchDB for expanded data storage

Icons: thenounproject.com/indygo/

Typed notes

Screenshots

Website links

Even audio

Scanned handwritten

See: www.nndc….

●CouchDB handles binary objects

●Potential to speed the workflow

●Example: preserve valuable 

history of evaluator’s notes

●Content for internal use

●Any format → no editing needed



Beta version of Editor nearly ready

Donnie Mason

• Runs locally on your browser – no internet connection required
• Dual view (similar to latex) of both ENSDF data and JAVA-NDS pdf



Beta version of Editor nearly ready

• You will be hearing from Donnie soon

• Scheduling small group demos to 
collect feedback and suggestions



CouchDB provides efficient
search / filter with “Views”

Database
Documents View

Server API

All nuclides All levels and their halflives Levels with halflives
in requested range

Pre-populated once
for fast result

Example

Slide: D. Mason

Edwin Gomez

Coupling views with python plotting



API and Python Plotting



Summary and outlook

• Good progress on modernizing the ENSDF format
ü Adopted Levels/Gammas
ü Neutron-induced reactions
ü (HI,XN)

• Stay tuned for beta version this year

• User comments, questions, suggestions, concerns 
appreciated

mccutchan@bnl.gov
cmorse@bnl.gov

mailto:mccutchan@bnl.gov
mailto:ahayes@bnl.gov

