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4 National Nuclear Data Center

RHIC

NSLSII

www.nndc.bnl.gov



4 How many downloads of nuclear data per day?
(just through the NNDC website)

a)150
b)1,500
c)15,000



4Open Data Web Downloads

For 2021 – more than 5 million retrievals:
Data produced by YOU !! 

The Taylor Swift of 
Nuclear Physics?



4Nuclear Data Program
Link between basic science and applications

needs data:
✦ complete
✦ organized
✦ traceable
✦ readable

Applications Community

Nuclear Data Community
✦ compilation
✦ evaluation
✦ dissemination
✦ archival

Nuclear Science Community
• experiments
• theory



The Nuclear Data Pipeline
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These are collected, processed, separated 
and shipped

70+ years of nuclear data measurements available

In a convenient and usable form 
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• Publications are 95% source of data

• Journals

• Lab Reports

• Theses

• Literature scanned on weekly basis 

Nuclear Data Pipeline

Nuclear Science References

(bibliographical database)

• ~250,000 articles total 

• ~3,000 articles per year

• Extract meta-data

• Web interface 

I want to know about 

measurements of the 

half-life of 141Te



Google Scholar Web of Science



2020WU04 Phys.Rev. C 101, 042801 (2020)
J.Wu, S.Nishimura, P.Moller, M.R.Mumpower, R.Lozeva, C.B.Moon, A.Odahara, H.Baba, F.Bro
wne, R.Daido, P.Doornenbal, Y.F.Fang, M.Haroon, T.Isobe, H.S.Jung, G.Lorusso, B.Moon, Z.P
atel, S.Rice, H.Sakurai, Y.Shimizu, L.Sinclair, P.-A.Soderstrom, T.Sumikama, H.Watanabe

β-decay half-lives of 55 neutron-rich isotopes beyond the N = 82 shell gap

RADIOACTIVITY 134,135,136,137,138,139Sn, 134,135,136,137,138,139,140,141,142Sb, 137,138,139,140,141,142,143,144Te, 140,141,142,143,

144,145,146I, 142,143,144,145,146,147,148Xe, 145,146,147,148,149,150,151Cs, 148,149,150,151,152,153Ba, 151,152,153,154,155La(β-

)[from 9Be(238U, F), E=345 MeV/nucleon, followed by separation of fragments using BigRIPS separator at 
RIBF-RIKEN]; measured β and γ radiations, half-lives by (implant)β and (implant)βγ correlations using the 
Wide range Active Silicon-Strip Stop per Array for Beta and ion (WAS3ABi) detection system and Euroball
RIKEN Cluster Array (EURICA) of 84 Ge cluster detectors. Comparison with previously available experimental 
half-lives, and with theoretical calculations using FRDM+QRPA, KTUY+GT2, RHB+pn-RQRPA, and DF+CQRPA 
models. 141Te(β-); calculated half-life and Gamow-Teller strengths using FRDM+QRPA(2019) model, and 
compared with experimental data. Discussed and calculated effects of new half-life data on r-process 
abundance.

doi: 10.1103/PhysRevC.101.042801
Citations: PlumX Metrics
Data from this article have been entered in the XUNDL database. For more information, click here.

Keyworded 
description of the 

article

Link to journal

Nuclear Science References Search Result 

Link to compiled 
data

https://www.nndc.bnl.gov/nsr/fastsrch_act2.jsp?aname=J.Wu
https://www.nndc.bnl.gov/nsr/fastsrch_act2.jsp?aname=S.Nishimura
https://www.nndc.bnl.gov/nsr/fastsrch_act2.jsp?aname=P.Moller
https://www.nndc.bnl.gov/nsr/fastsrch_act2.jsp?aname=M.R.Mumpower
https://www.nndc.bnl.gov/nsr/fastsrch_act2.jsp?aname=R.Lozeva
https://www.nndc.bnl.gov/nsr/fastsrch_act2.jsp?aname=C.B.Moon
https://www.nndc.bnl.gov/nsr/fastsrch_act2.jsp?aname=A.Odahara
https://www.nndc.bnl.gov/nsr/fastsrch_act2.jsp?aname=H.Baba
https://www.nndc.bnl.gov/nsr/fastsrch_act2.jsp?aname=F.Browne
https://www.nndc.bnl.gov/nsr/fastsrch_act2.jsp?aname=R.Daido
https://www.nndc.bnl.gov/nsr/fastsrch_act2.jsp?aname=P.Doornenbal
https://www.nndc.bnl.gov/nsr/fastsrch_act2.jsp?aname=Y.F.Fang
https://www.nndc.bnl.gov/nsr/fastsrch_act2.jsp?aname=M.Haroon
https://www.nndc.bnl.gov/nsr/fastsrch_act2.jsp?aname=T.Isobe
https://www.nndc.bnl.gov/nsr/fastsrch_act2.jsp?aname=H.S.Jung
https://www.nndc.bnl.gov/nsr/fastsrch_act2.jsp?aname=G.Lorusso
https://www.nndc.bnl.gov/nsr/fastsrch_act2.jsp?aname=B.Moon
https://www.nndc.bnl.gov/nsr/fastsrch_act2.jsp?aname=Z.Patel
https://www.nndc.bnl.gov/nsr/fastsrch_act2.jsp?aname=S.Rice
https://www.nndc.bnl.gov/nsr/fastsrch_act2.jsp?aname=H.Sakurai
https://www.nndc.bnl.gov/nsr/fastsrch_act2.jsp?aname=Y.Shimizu
https://www.nndc.bnl.gov/nsr/fastsrch_act2.jsp?aname=L.Sinclair
https://www.nndc.bnl.gov/nsr/fastsrch_act2.jsp?aname=P.A.Soderstrom
https://www.nndc.bnl.gov/nsr/fastsrch_act2.jsp?aname=T.Sumikama
https://www.nndc.bnl.gov/nsr/fastsrch_act2.jsp?aname=H.Watanabe
http://dx.doi.org/10.1103/PhysRevC.101.042801
https://plu.mx/plum/a/?doi=10.1103/PhysRevC.101.042801
https://www.nndc.bnl.gov/ensdf/dsbykn.jsp?kn=2020WU04&db=xundl&nav=off


Compilation Databases

Structure

Reactions

XUNDL

EXFOR

• Extraction of meta- and numerical data
• Data converted to database format
• Several consistency checks of data 

• Publications are 95% source of data
• Journals
• Lab Reports
• Theses

• Literature scanned on weekly basis 

Nuclear Data Pipeline
Nuclear Science References

(bibliographical database)

NSR



Data compilation for last 20+  years
Data   

Producer Journal Referee
Submit Seek opinion

Comments/Questions

Questions
Data Requests

XUNDL
Compiler Extract data

To database

XUNDL

Comments/Questions

• Two disconnected processes
• Often two different results

Publish
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• To improve quality of published data
• To increase efficiency
• To foster collaboration

Not easy to change decades-long practice
… but we’re getting there

A better way ?



Compilation now

Data   
Producer Journal

Submit

Comments/
Questions

To database

XUNDL

Comments/
Questions

Data Review XUNDL
Compiler Referee

Seek opinion

Comments/Questions

Publish



Nuclear Data Pipeline
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Evaluated Databases

ENSDF

ENDF

• Critical assessment of all available 
experimental data 

• Provide recommended values
• Testing and Validation important component
• Structure and reaction data not independent



Quantum mechanical system with 1 to hundreds of interacting nucleons

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

Emitted Radiation
• Energy
• Intensity
• Dipole, Quadrupole, … 
• …

3,350 nuclei produced and studied
100+ years of experimental nuclear 

structure measurements

Arbiter of the “Truth”

Half-life of 6He

Nuclear Structure Database (ENSDF)



4
ENSDF available through two web applications



4 ENSDF Retrieval • Full version
• Values and extensive 

comments
• Two tables
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The best of both worlds

NuDat Retrieval

• Simplified version
• Only values, no comments
• Single table

https://www.nndc.bnl.gov/nudat2/getdataset.jsp?nucleus=147SM&unc=nds


4



Nuclear Reactions Database (ENDF)
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• Cross section as a 
function of incident 
particle energy

• Energy and angles of 
reaction products

• Neutron resonance 
parameters

• Neutron multiplicities
• Fission yields
• ….

235U(n,g) 235U(n,g)

• Not all reactions and all energies can be measured
• Application of physics-based models to describe experimental data

Cross section: related to the size of a nucleus
10-12 cm Probability of “hitting” the nucleus ~ pR2

1 barn (b) = 10-24 cm2



Data Dissemination
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• Each database has web application to query and (plot) data
• Additional web applications for subsets of data

Evaluated Databases

ENSDF

ENDF


