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Nuclear Data Pipeline

Unless measurements go through the nuclear data pipeline and are 

incorporated in the nuclear databases they ARE NOT USED in 

applications

Databases/
Libraries

UseD. Brown, JEFF Stakeholders Meeting, 2019



Nuclear databases: nuclear structure 

and decay
Evaluated Nuclear Structure Data File (ENSDF)

Hosted at National Nuclear Data Center, 
Brookhaven National Laboratory

International effort: international network of 
nuclear structure and decay data evaluators  
(NSDD)

Network is coordinated by the Nuclear Data 
Section of the IAEA

European effort: <10%, recently funded by 
SANDA



Nuclear reactions: compilation of  
experiments

Maintained and hosted at the 
Nuclear Data Section of the IAEA

International effort: network of 
Nuclear Reaction Data Centers 
coordinated by the Nuclear Data 
Section

European journals: NEA data Bank 
via out-sourcing



Evaluated nuclear data libraries

National and international effort: 

ENDF/B, JEFF, JENDL, CENDL

European effort: Joint Evaluated Fission 

and Fusion File – coordination by 

OECD/NEA

International Nuclear Data Evaluation 

Network (INDEN) – coordinated by IAEA



Workforce behind the databases
• Nuclear Reaction Data Centers (NRDC) – since 1975:              

13 data centers maintaining EXFOR 
– USA/BNL, NEA Data Bank, IAEA, Russia (3), China, 

Hungary, Japan (2), Korea, India, Ukraine

• Nuclear Structure and Decay Data (NSDD) – since 1976:       
17 data centers contributing to ENSDF database
– USA (ANL, BNL, FRIB/MSU, LBNL, ORNL, TAMU, TUNL), 

Australia, Bulgaria, Canada, China (2), Hungary, India, Japan, 
Romania, Russia

• International Nuclear Data Evaluation Network (INDEN) – since 
2018: international cooperation on nuclear reaction data 
evaluation
– USA (BNL, LANL, LLNL, Notre-Dame, ORNL, RPI), IAEA, JRC/EU, 

Austria, Czech Rep., China, France, Germany, Greece,  Japan, 
Slovenia, Spain, Switzerland, Romania, Russia 



International networks & databases

JEFF Collaboration



ENSDF: Major Source for other 

Derivative Products & Data Libraries

c/o: F. Kondev



European contribution to ENSDF
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Data Center real contribution 

Data Center

USA

FTE

5.25

EUROPE 0.1(0.95)

CANADA 1.0(0.39)

CHINA 0.25(0.45)

INDIA 0.1(0.54)

JAPAN 0.1(0.2)

Total 6.80

80%

1.5%

15%

1.5%

1.5%
USA

EUROPE

CANADA

INDIA

JAPAN

real: based on mass chain 

production in 2018-2022

To preserve 10-year recycling of mass chains: need FTE=12 (12 full-time 

evaluators)

European funding

SANDA project: 

Wp4. Evaluation of 

nuclear structure and 

decay data 

20kEuro per Data Center 

or 5 PM/Data Center

Data Centers: Sofia Univ., 

ATOMKI, IFIN-HH



Present status of ENSDF

3558 ground states: 256 not in 

ENSDF

1983 isomers: 241 not in 

ENSDF

ENSDF is invaluable to the 

nuclear physics community

but it is 

● becoming increasingly 

outdated

● non-uniform in coverage & 

subjectivity

c/o: F. Kondev



Evolution of European contribution 

to ENSDF



Nuclear Data Evaluation in LRP 2024

• NuPECC Meeting, 2 Dec. 2022, Vienna

• IAEA Consultant’s Meeting on Comprehensive European Plan to acquire and 

curate nuclear data, 25-27 April 2023

(https://conferences.iaea.org/event/347/)

– NuPECC (M. Lewitowicz, E. Widmann, S. Koerner); EURATOM (R. Garbil); CEA (S. 

Leray); ChETEC-INFRA (A. Boeltzig); V. Dimitriou, A. Koning, D. Ridikas (IAEA)

– Report in preparation

The short and long-term nuclear data needs of the growing and diverse European 

user community require a comprehensive European plan involving all contributing 

and benefiting scientific communities, to ensure that they are met satisfactorily.



Preserving the Nuclear Data Pipeline

Databases

Libraries

Use

CHALLENGES

• Underfunded nuclear data evaluation & validation effort in 

Europe

• Shortfall in evaluators

• Loss of expertise



Recommendations

➢ Establish a comprehensive European nuclear data program with 

priorities for nuclear data measurements and evaluations based on 

stakeholders needs 

➢ Ensure a sustainable source of funding for measurements and data 

evaluation in Europe

➢ Maintain expertise in nuclear data in Europe by attracting and training 

the next generation of nuclear data experts 

➢ Reinforce cooperation with international organisations (IAEA, NEA) 

for coordination, training, and outreach



Open and FAIR data as well as new AI/ML based 

approaches will pave the way for new formats, efficient 

data storage and evaluation/dissemination tools that will 

modernize and POTENTIALLY speed up and improve the 

nuclear data pipeline

Databases/
Libraries

Use

CHALLENGES

NEW OPPORTUNITIES

Future



TWG9:

Sub-group: Nuclear data (databases) and Evaluation

Vivian Dimitriou (IAEA)

Caterina Michelagnoli (ILL)

Antoine Lemasson (GANIL)- Convenor TWG 9

TWG7: Considerable overlap; liaising with Sub-group: Nuclear data (N. Patronis)

Welcome feedback from other TWGs on nuclear data needs!



Thank you!



NuPECC Long Range Plan, July 2017


