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International Atomic Energy Agency

The world centre for cooperation in the nuclear field 

Total of 176 Member States

About 2500 personnel 

Promotes the safe, secure and peaceful use of nuclear technologies



Promoting and supporting safe, secure 

and peaceful application of nuclear 

technologies

Nuclear Energy

Nuclear 

Applications



Promoting Nuclear Sciences and 

Applications for humanity and the 

planet

Assists member states in the use of nuclear and isotopic 
techniques science to meet their development objectives in 
areas of human health, food production, water management 
and environmental protection.

UN 2030 Agenda for Sustainable Development



How did it all start?
• Eisenhower’s historical speech “Atoms for 

Peace” on 8 December 1953

• First International Conference on Peaceful 

Uses of Atomic Energy, Geneva, 1955

• IAEA is founded in 1957

• UK, USSR and US discuss making nuclear data 
public at Geneva conferences 1955, 1958

• Carl Westcott was hired in 1963 by the Agency 
to oversee the Nuclear Data Program

• Nuclear Data Section is created in 1965 -
International Nuclear Data Committee advises 
on promoting research and exchange of data 
among member states



IAEA organisation
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and Security

Nuclear 
Safeguards
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Nuclear Data Section

Develops nuclear 
data through data 
development projects 
and international 
networks

Promotes research 
through international 
coordinated research 
projects & technical 
meetings

Enhances capacity 
building via training 
workshops and 
mentoring schemes

Provides services in 
dissemination of 
databases, web tools 
and technical 
documents

Reference Database for beta-
delayed neutrons

Photonuclear Data and Photon 
Strength Functions

Fission Yield Data

Decay Data for Antineutrino 
Spectra and Applications

Joint ICTP-IAEA Workshops on:

Nuclear Structure and Decay Data

Nuclear Data Measurements for 
Science and Applications

Nuclear Reaction data for 
Applications



Nuclear Data Services
https://www-nds.iaea.org/



Nuclear physics research: 

experiment + theory

JYFLTRAP Penning trap Applications:
organised 
complete 
recommended
traceable 
easily retrievable

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=9lrsG1DqT-MESM&tbnid=b_gqlunI095-eM:&ved=0CAUQjRw&url=http://newscenter.lbl.gov/feature-stories/2010/11/12/gretina-cave/&ei=4JETUtO1K-W6yAHj4IGIAw&psig=AFQjCNELGyls_GAUiDmxaGkelYa6PW_eJQ&ust=1377100612664627


Nuclear physics research: 

experiment + theory

JYFLTRAP Penning trap Applications:
organised 
complete 
recommended
traceable 
easily retrievable

Compilation Evaluation

Verification/
Validation

Dissemination

Nuclear Data
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Nuclear Data

Compilation Evaluation

Verification/
Validation

Dissemination

Nuclear Data Pipeline

D. Brown, JEFF Stakeholders Meeting, 2019

Unless measurements go through the nuclear data pipeline and are 

incorporated in the nuclear databases they ARE NOT USED



IAEA Networks
• Nuclear reaction data – compilation

Nuclear Reaction Data Centers (NRDC) – since 1975:
13 data centers maintain EXFOR database – hosted at IAEA

USA/BNL, NEA Data Bank, IAEA, Russia (3), China, Hungary, Japan (2), Korea, India, Ukraine

• Nuclear Structure and Decay Data – compilation & evaluation

Nuclear Structure and Decay Data network (NSDD) – since 1976:       
17 data centers contributing to ENSDF database – hosted at NNDC/BNL

USA (ANL, BNL, FRIB/MSU, LBNL, ORNL, TAMU, TUNL), Australia, Bulgaria, Canada, China (2), 

Hungary, India, Japan,   Romania, Russia

• Nuclear reaction data – evaluation & 

validation

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

direct input

feedback



ENSDF: Major Source for other 

Derivative Products



• Levels, spins, parities,

band structure

• Multipolarities, mixing 

ratios, conversion 

coefficients

• Half-lives, transitions 

strengths, emission 

energies and 

probabilities

• Level schemes

• 298 mass chains

• 3421 nuclides

• 19697 datasets 

Evaluated Nuclear Structure Data File (ENSDF)

A mass chain



17 NSDD centres

International Network of Nuclear 

Structure and Decay Data Evaluators 



European contribution

USA
80%

Europe
1.5%

IND
1.5%

JP
1.5% CAN

15%

USA

Europe

IND

JP

CAN

26%

28%

2%

5%

16%

8%

1% 7…

3% 4% USA

Europe

India

Russia

PR China

Japan

Major producer of

nuclear structure and decay data

Major user of nuclear structure 

and decay data

Minor contributor to evaluated 

nuclear structure and decay data

2018-2022



Present status

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 in period 1981 - 2022 
Data 
Center

1981 1986 1996 2008 2015 2022

DC FTE DC DC FTE DC DC FTE DC FTE

North 
America

6 9.5 6 6 6 7 6.9 8 5.64

Europe 6 6.33 5 4 2->0 2 0.9 3 0.95

NL, UK, 
FRG, 
SWD, 
FRA, B

NL, FRG, 
SWD, 
FRA, B

NL, SWD, 
FRA, B

FRA, B HUN, 
ROM

BUL, 
HUN, 
ROM

Russia 2 5 2 2 1 1 0.2 1 0.2

Japan 1 1 1 1 1 1 0.2 1 0.2

China - 1 1 2 2 0.4 2 0.45

Rest 1 1 1 1 3 2 0.8 2 0.64

Total 16 23.3 15 15 6 14 15 9.4 17 8.08

10-year recycling of mass chains: need FTE=12 (12 full-time evaluators)



History

Data 
Center

1981 1986 1996 2008

DC FTE DC DC FTE DC

North 
America

6 9.5 6 6 6

Europe 6 6.33 5 4 2->0

NL, UK, 
FRG, 
SWD, 
FRA, B

NL, FRG, 
SWD, 
FRA, B

NL, SWD, 
FRA, B

FRA, B

Russia 2 5 2 2 1

Japan 1 1 1 1 1

China - 1 1 2

Rest 1 1 1 1 3

Total 16 23.3 15 15 6 14



IAEA initiatives I 



IAEA initiatives II

Meeting report: INDC(NDS)-0543



New DC – increased declared FTE

2 new DCs:
HUN (ATOMKI): 
FTE~0.45
ROM (IFIN-HH)
FTE~0.45

Data 
Center

1981 1986 1996 2008 2015

DC FTE DC DC FTE DC DC FTE

North 
America

6 9.5 6 6 6 7 6.9

Europe 6 6.33 5 4 2->0 2 0.9

NL, UK, 
FRG, 
SWD, 
FRA, B

NL, FRG, 
SWD, 
FRA, B

NL, SWD, 
FRA, B

FRA, B HUN, 
ROM

Russia 2 5 2 2 1 1 0.2

Japan 1 1 1 1 1 1 0.2

China - 1 1 2 2 0.4

Rest 1 1 1 1 3 2 0.8

Total 16 23.3 15 15 6 14 15 9.4



European NSDD Effort 2014+

Recommendation of 21st NSDD Meeting 2015: European NSDD members and 
advisors should hold a special meeting to discuss possible actions                                      



Effort to expand NSDD in Europe

✓ Collaboration with ESF Nuclear Physics European Collaboration 

Committee (NuPECC) to promote NSDD evaluation in Europe

✓ Promotion of European NSDD at international conferences

NSDD Secretary invited to NuPECC meeting (Vienna, Oct.2016):

Agreement to include IAEA contribution to the new NuPECC

Long Range Plan

European NSDD effort presented at ND2016 (Negret et al.) 

INPC2016 (Dimitriou et al.) 

UK CARM2016 –Launch of new UK Nuclear Data Network (Dimitriou)



NuPECC Long Range Plan, July 2017



Evolution in period 1981 - 2022 
Data 
Center

1981 1986 1996 2008 2015 2022

DC FTE DC DC FTE DC DC FTE DC FTE

North 
America

6 9.5 6 6 6 7 6.9 8 5.64

Europe 6 6.33 5 4 2->0 2 0.9 3 0.95

NL, UK, 
FRG, 
SWD, 
FRA, B

NL, FRG, 
SWD, 
FRA, B

NL, SWD, 
FRA, B

FRA, B HUN, 
ROM

BUL, 
HUN, 
ROM

Russia 2 5 2 2 1 1 0.2 1 0.2

Japan 1 1 1 1 1 1 0.2 1 0.2

China - 1 1 2 2 0.4 2 0.45

Rest 1 1 1 1 3 2 0.8 2 0.64

Total 16 23.3 15 15 6 14 15 9.4 17 8.08

10-year recycling of mass chains: need FTE=12 (12 full-time evaluators)



Data Center declared contribution 

(2020-2022)

USA
65%

Europe
12%

IND
7%

RUS
2%

PRC
6%

JP
2%

AUS
1%

CAN 5%

USA

Europe

IND

RUS

PRC

JP

AUS

CAN

DC             FTE  

USA 5.25
Europe 0.95
IND 0.54
RUS 0.2
PRC 0.45
JP 0.2
AUS 0.1
CAN 0.39

Total 8.08



NSDD Data Center contribution

DC             FTE  

USA 5.25
Europe 0.95
IND 0.54
RUS 0.2
PRC 0.45
JP 0.2
AUS 0.1
CAN 0.39

Total 8.08

BUL: 0.4, HUN: 0.4, 

ROM: 0.15

declared

Real / effective
2018-2022 (5 yrs):   1 mass chain (BUL+HUN)

2013-2022 (10 yrs):  6 mass chains (BUL; HUN: ROM)

Productivity metrics:
I FTE ~ 2 mass chains per year

Cumulating small fragmented effort is not as efficient or productive

as full-time effort

SANDA project: Wp4. Evaluation of 

nuclear structure and decay data 

20kEuro per Data Center or 5 PM/Data 

Center



Data Center real contribution 

DC

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

10-year recycling of mass chains: need FTE=12 

(12 full-time evaluators)



Key take-aways

• Declared non-US effort is ~20-30%

• Real non-US effort is much less

• Reduced and fragmented effort currently funded in Europe is not efficient or 
effective

• The trend in the total NSDD effort is downward: 6-8 FTE (full-time 
evaluators) whereas

• Total required effort to keep ENSDF re-cycling period of 10 yrs is 12 FTE



Key questions

• What are the data needs of the European nuclear physics community? Are 

there gaps in the nuclear databases?

• Are the nuclear physics measurements having an impact on the 
applications? 

• How are the new measurements going to be incorporated in the databases 

in a timely manner?

• What is the European nuclear physics community going to do to 

– Address the gaps in the databases

– Incorporate new measurements in the databases in a timely manner 

– Ensure that nuclear physics measurements ARE USED in applications



LRP 2024: opportunity to address 

these questions

• Support and promote activities related to the compilation and 
evaluation of the basic nuclear structure, decay and reaction data 
relevant to basic research and applications 

• Support, promote and fund efforts to create a critical mass of 
nuclear data experts in Europe to contribute to the maintenance of 
the curated databases 

• Support and fund training of nuclear data experts to maintain 
expertise in Europe



How can the IAEA-NDS help?

• International coordination (networks, meetings, town hall 

meetings)

• Training (ICTP-IAEA workshops, IAEA workshops)

• Outreach on nuclear data evaluation, evaluation tools and 

dissemination tools

• Seed funds to support mentorship schemes



Joint ICTP-IAEA Training Workshops

Objectives of the ICTP-IAEA workshop

➢ Introduce nuclear structure and decay data 

databases

➢ Familiarize with ENSDF evaluation methodology

➢ Attract new evaluators 

Topics 

➢ Experimental techniques

➢ Nuclear theory

➢ Evaluation methodologies and policies

➢ Formats and codes

➢ Statistical methods



Compilation & evaluation at ICTP-IAEA 

workshops

• Mass chain evaluation: published in Nuclear Data 

Sheets

– 2012: A=211, Nuclear Data Sheets 114, 661 (2013) 

– 2014: A=227, Nuclear Data Sheets 132, 257 (2016)

– 2016: A=217, Nuclear Data Sheets 147, 382 (2018)

– 2018: A=218, Nuclear Data Sheets 160, 405 (2019)

– 2022: A=222, in preparation

• XUNDL compilation

– 2016, 2018, 2022: 40 XUNDL datasets were 

uploaded into XUNDL 



Seed funds (2009+)

• 3-4 yr grants to establish ENSDF evaluations at home institute

11 grants: Argentina, Bulgaria, Jordan, Poland, Hungary, Romania, 

India, Turkey, Ukraine

45% success

• Mentorship scheme in cooperation with US Data Centers



Conclusions

• Enhanced ENSDF effort is needed in Europe

• Effort should be sustainable:

– Career path in ENSDF evaluation

• Stakeholders, nuclear physics research community and nuclear

data community should work together towards a comprehensive 

European plan to acquire and curate nuclear data 



Thank you!


