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Outline

• Who and what is "the data program?"

• NNDC web services

• ENSDF API introduction
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Many of the following slides 

are c/o David Brown, 

Elizabeth Ricard, and 

Alejandro Sonzogni



Origins of the Data Program

3EBSS 2026

The need for up-to-date information on the atomic 

nucleus has been recognized since the earliest days 

of nuclear science.
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The need for up-to-date information on the atomic 

nucleus has been recognized since the earliest days 

of nuclear science.

In 1977, several programs coalesced to 

form the National Nuclear Data Center

See CSEWG 35th Anniversary 

Retrospective (BNL-52675) for a history 
of early US nuclear data efforts:

https://doi.org/10.2172/15020989
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The US Nuclear Data Program 
(USNDP)
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• Formal program under the US 
Department of Energy, Office 
of Science – Nuclear Physics 
program

• NNDC is lead unit

• USNDP creates ENSDF, NSR, 
and is area #1 lead for EXFOR
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The US Nuclear Data Program 
(USNDP)

• Formal program under the US 
Department of Energy, Office 
of Science – Nuclear Physics 
program

• NNDC is lead unit

• USNDP creates ENSDF, NSR, 
and is area #1 lead for EXFOR

The US nuclear data programs

• The USNDP

• But also
• The Nuclear Criticality Safety 

Program has ND interests
• DOE Nuclear Energy Program
• DOE Fusion Energy Program
• Defense Nuclear Nonproliferation 

R&D Program
• Defense Programs
• NASA
• …
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Part II: NNDC web services
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The most important 

function on this website!
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• Bibligraphic

• NSR

• Reactions:

• EXFOR

• ENDF
• Structure

• XUNDL

• ENSDF

• Interactive

• NuDat

NSR

EXFORXUNDL

ENSDF ENDF
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• Entry point to the nuclear-data pipeline

• ~250k bibliographic entries in database

• The "key number" is the primary key for 

the database

• Two kinds of reference:
• Primary: 1967Al21

• Secondary: 1988RuZZ
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• Entry point to the nuclear-data pipeline

• ~250k bibliographic entries in database

• The "key number" is the primary key for 

the database

• Two kinds of reference:
• Primary: 1967Al21

• Secondary: 1988RuZZ

• Filters are extremely helpful

• Err on the side of being too broad

• More granular search terms can be 
found by using "Indexed Search"

• "Keywords" are a structured summary of 

the referenced work
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17

• Ideally, the DOI will be present, but 

not all references are journal articles

• Sometimes you will find citations to 

laboratory annual reports or similar 

documents.
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• Ideally, the DOI will be present, but 

not all references are journal articles

• Sometimes you will find citations to 

laboratory annual reports or similar 

documents.
• There are a couple of places to look:

• OSTI is actively digitizing legacy 

documents and making them 

available to the public
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• Ideally, the DOI will be present, but 

not all references are journal articles

• Sometimes you will find citations to 

laboratory annual reports or similar 

documents.
• There are a couple of places to look:

• OSTI is actively digitizing legacy 

documents and making them 

available to the public

• For documents from 
international organizations, the 

IAEA INIS system is a good 

place to look
Image screen-captured from https://inis.iaea.org June 5, 2026
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• Bibligraphic

• NSR

• Reactions:

• EXFOR

• ENDF
• Structure

• XUNDL

• ENSDF

• Interactive
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These search functions 

take you to the IAEA 

EXFOR site

I highly recommend the 

new landing page!
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• Library Releases page 

has all the sublibraries 

and tells you when they 

were last updated

• Sigma is a front-end for 
looking at cross-section 

data
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• Sigma gives you many choices!

• Main library (ENDF, JEFF,…)

• Sublibrary: neutrons, charged 

particles, decay...

• Click on an element to select 
data on a specific isotope
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• Main library (ENDF, JEFF,…)

• Sublibrary: neutrons, charged 

particles, decay...

• Click on an element to select 
data on a specific isotope

• Data are available in tabular form...

• This is neutron-capture data 

just to serve as an example
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• Sigma gives you many choices!

• Main library (ENDF, JEFF,…)

• Sublibrary: neutrons, charged 

particles, decay...

• Click on an element to select 
data on a specific isotope

• Data are available in tabular form...

• This is neutron-capture data 

just to serve as an example

• ...and graphical form
• There is an API to access ENDF 

data available at

  https://www.nndc.bnl.gov/endf-api/
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• Your go-to source for evaluated nuclear-

structure data.

• Snapshots are archived monthly
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• Your go-to source for evaluated nuclear-

structure data.

• nndc.bnl.gov/ensdf

• Snapshots are archived monthly

• Important banners at the bottom of the page
• Tools you may find useful
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• Examples of ENSDF datasets

• Adopted Levels, Gammas

• Beta decay

• Transfer reactions

• Not an exhaustive list!
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can search by reaction
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• Examples of ENSDF datasets

• Adopted Levels, Gammas

• Beta decay

• Transfer reactions

• Not an exhaustive list!
• If you don't care about decay datasets, you 

can search by reaction

• Conversely, you can also search exclusively 

for decay datasets
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Scroll down...
EBSS 2026
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• If you are specifically interested in recent publications on the structure of a specific 

nuclide, XUNDL is a useful alternative to NSR.

• Important note: XUNDL is younger than ENSDF, and full coverage of new 

publications wasn't achieved until the 2000s
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Main data for 

energy levels

Links to datasets with 

supporting information

Publication
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Multipolarity

• [E2]: Inferrred by evaluator

• (E2): Tentative assignment

• E2: Definite assignment

Conversion coefficient from BrIcc,

T. Kibedi, NIM A 589, 202 (2008)
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The 80-column format is... 

dense.  It is a relic of the halcyon 

days of FORTRAN and should be 

replaced by JSON "Soon "



Beta decay
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NB: 68Co decay into 68Ni

Jπ must be from 

Adopted Levels!

Intensities/log ft values 

inform Jπ assignments



Transfer reactions
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Adapted from Nucl. Phys A 231, 266 (1974)

Orbital angular momentum

Spectroscopic factor: derived 

from ratio of experimental and 

(typically) DWBA cross sections

EBSS 2026
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Part III: ENSDF API
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https://www.nndc.bnl.gov/ensdf-api/

Contains boilerplate code 

I'll be including in a module 

called "boilerplate.py"
Look here for 

endpoints to 

access data

EBSS 2026
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• The API is organized 
around a collection of 
"endpoints"

• /nuclides

• /datasets

• /levels

• /gammas

• ...

Each endpoint accepts filters 
to select specific results, e.g.

• /nuclides
• a,z,n,symbol,...

• /datasets
• dataset-type,...

• /levels
• energy-min/max, halflife-

min/max,...

EBSS 2026
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• How to use it?  You 
could type directly into 
your address bar...

• You will get a JSON 
object back
• Meta: details about the 

HTTP request/response

• Results: the actual thing 
you want to inspect

EBSS 2026
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• Better: use your programming 
language of choice

• These slides use python with 
the "requests" package to 
handle HTTP matters

• The "get()" method is just a 
convenient helper method to 
construct requests.
• Find it in any of the Jupyter 

notebooks at the API site

EBSS 2026

NB: The code on these slides isn't the 

point.  The brevity of the code is the point!
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• A more interesting 
example: print info 
on an isotopic chain

• Use the "/levels" 
endpoint

• General approach:
• Filter

• Fetch

• Process

EBSS 2026
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• A more interesting 
example: print info 
on an isotopic chain

• Use the "/levels" 
endpoint

• General approach:
• Filter

• Fetch

• Process
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• A real-life example: plot ground-state half-lives across the chart

• /levels/export endpoint is useful when you want global 
systematics (avoids limits on normal /levels endpoint)

EBSS 2026

Note: this is a very 

quick demonstration 

method.  Find more 

robust examples in 

the Jupyter notebooks 
on the API site
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• A real-life example: 
plot ground-state half-
lives across the chart

• /levels endpoint is 
useful when you want 
global systematics

• Again:
• Filter
• Fetch
• Process
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• A real-life example: 
plot ground-state half-
lives across the chart

• /levels endpoint is 
useful when you want 
global systematics

• Again:
• Filter
• Fetch
• Process
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• Final thoughts:

• The API is in very early beta – we want your feedback!
• That also means endpoints, responses, and filters may evolve

• c.f. many tutorials at https://www.nndc.bnl.gov/ensdf-api/tutorials

A challenge: reproduce Fig. 4 from 
Casten and Zamfir, PRL 70, 402 (1993)

EBSS 2026

https://www.nndc.bnl.gov/ensdf-api/tutorials
https://www.nndc.bnl.gov/ensdf-api/tutorials
https://www.nndc.bnl.gov/ensdf-api/tutorials
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Questions?
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