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International Atomic Energy 
Agency 

The IAEA is the world's centre for cooperation in the  
nuclear field and seeks to promote the safe, secure and  
peaceful use of nuclear technologies. 

Total of 170 Member States 

Total budget of 1Billion USD  



Working at the IAEA 



International Atomic Energy Agency: 
Departments/Divisions 





To develop and disseminate  
nuclear data 

Nuclear Data Section 



Basic Sciences: 
experiment + theory 

JYFLTRAP Penning trap 

Applications: 
radiation shielding, medical 
dosimetry, reactor operation
+safety, decommissioning, 
forensics, homeland security, 
cultural heritage, environmental  
monitoring 



 
Data for applications: 

•  Reliable 
•  Complete 
•  Traceable 
•  Easily Retrievable 

Basic Sciences: 
experiment + theory 

JYFLTRAP Penning trap 

Nuclear Data 
Community 

Compilation 

Evaluation 
Dissemination 



Nuclear Data 

Compilation 

Archival 
Evaluation 

Verification/ 
Validation 

Dissemination 

Nuclear Data 

•  Critical compilation 
•  Assessment of 

measurement techniques 
•  Statistical analysis 
•  Treatment of uncertainties 

(correlations-covariances) 
•  Modelling 
•  Database programming 



Nuclear Data Services 



How?  
Network coordination 

Coordinated Research  
Projects 

Training 

Meetings 



Coordinated Research Projects 

 
•  CRP on Reference Database for Beta-Delayed Neutron Emission: 

  http://www-nds.iaea.org/beta-delayed-neutron/ 
  

•  CRP on Nuclear Data for Charged-particle Monitor Reactions and 
Medical Isotope Production:   

 https://www-nds.iaea.org/medportal/ 

•  CRP on Testing and Improving the International Reactor Dosimetry 
and Fusion File (IRDFF) :   

            https://www-nds.iaea.org/IRDFFtest/ 

•  ONGOING: CRP on Photonuclear Data and Photon Strength 
   Functions 

            http://www-nds.iaea.org/CRPphotonuclear/ 



International Networks 

Nuclear Structure and 
Decay Data Evaluators:   

 Nuclear Reaction Data 
Centres: EXFOR  



17 NSDD centres 

International Network of Nuclear 
Structure and Decay Data Evaluators  



17 NSDD centres 

International Network of Nuclear 
Structure and Decay Data Evaluators  

Since 1974 NSDD is under auspices of 
Nuclear Data Section  

International Atomic Energy Agency 



NDS role 
Network coordination 

Support (technical, projects,  
partial financial) 

Training: ICTP-IAEA,  
     Advanced IAEA 

Meetings 



NSDD website  



ENSDF Evaluation 

•  Levels, spins, parities 
•  Multipolarities, 

mixing ratios, 
conversion 
coefficients 

•  Half-lives, transitions 
strengths, emission 
probabilities… 

•  Continuously updated 
•  Complete  

Evaluated Nuclear Structure Data File (ENSDF) 



ENSDF: backbone of all other databases 

 
 
 

ENSDF 

MIRD Derivative 
Databases: 

Derivative 
Publications
: 

RADWARE 

Monte Carlo  
Codes 

q  MCNPX 
q  GEANT 
q  ORIGEN 

NUBASE RIPL 

NuDat IE 

JANI
S 

…DDEP 

Live   
Chart 

 
 
 
 
 

c/o: F. Kondev 



ICTP-IAEA Training Workshops 

The primary objective of the ICTP-hosted workshop 
was to familiarize nuclear physicists and engineers 
from both developed and developing countries with  
 
•  modern nuclear models;  

•  relevant experimental techniques;  

•  statistical analyses procedures to derive recommended 
 data sets;  

•  evaluation methodologies for nuclear structure and 
 decay data;  

•  international efforts to produce the Evaluated Nuclear   
 Structure Data File (ENSDF) 



‘Pilot’ Workshop on Nuclear Structure and Decay Data, 
Vienna, 18-22 November 2002 (INDC(NDS)-439) 



1st IAEA-ICTP Workshop on 
Nuclear Structure and Decay Data, 17-28 November 
2003, Trieste, Italy 



Workshop Program 

•  Participants are introduced to both the theory and 
measurement of nuclear structure data, statistical 
techniques, formats and procedures and the use 
of computer codes to evaluate decay data  

 
•  Detailed presentations are given by invited 

lecturers, along with computer exercises and 
workshop tasks 



Workshop exercises 

•  Database search 

•  Running computer codes 

•  Evaluating individual nuclides 

•  Since 2012: mass chain evaluation 
A = 211  published in Nuclear Data Sheets 114, 661 (2013)  

A = 227 published in Nuclear Data Sheets 132,  (2016) 

A = 217 published in Nuclear Data Sheets , (2018) 

•  New in 2016:  

 Compilation of XUNDL datasets (25) 



Joint ICTP-IAEA Workshop on Nuclear Structure and Decay 
Data: Experiment, Theory and Evaluation, 15 -26 Oct. 2018, 
Trieste 
 

•  Lectures on experimental techniques, nuclear 
models, shell model practical (code) 

•  Hands-on exercises: XUNDL datasets, 
evaluation of mass chain A=218 

Lecturers: 

P. Regan (Surrey) 
P. Van Isacker (GANIL) 
S. Lenzi (LNL) 

E. McCutchan (BNL) (DIR) 

M. Martin (ORNL) 
F. Kondev (ANL) 
B. Singh (McMaster) 
T. Kibedi (ANU) 
S. Basunia (LBL) 
 
IAEA: 

M. Verpelli 
V. Zerkin 
P. Dimitriou (DIR) 



Participants of ICTP-IAEA 
Workshop on NSDD, 15-26 Oct.  

1 Africa Algeria Algeria KAIM Samra	
  
2 Africa Tunisia Tunisia DERBALI Ezzeddine	
  
3 Asia Bangladesh Bangladesh KOBRA Monira	
  
4 Asia India India BALA Indu	
  

5 Asia India India BONDYOPADHAYA 
Debasmita	
  

6 Asia India India CHAKRABARTI Ritwika	
  
7 Asia India India NANDI Soumen	
  
8 Asia India France SINGH Abhilasha	
  
9 Asia India India SINGH Papinder	
  

10 Asia Japan Japan KOURA Hiroyuki	
  
11 Asia Malaysia Australia TEE Bryan	
  
13 Europe Romania Romania OLACEL Adina-Adriana	
  

14 Europe Spain Canada CABALLERO FOLCH 
Roger	
  

15 Europe Ukraine Ukraine CHEKHOVSKA Anastasiia	
  
16 Europe Ukraine Ukraine KASPEROVYCH Dmytro	
  

17 Europe United Kingdom United Kingdom CANAVAN Rhiann	
  

18 North America USA USA GRINDER Mara	
  



Week 1: XUNDL 

•  Split in groups of 2: 9 groups 
•  Compilation of 1 article per group 

in XUNDL dataset 
•  Group supervisors: Filip Kondev 

(coordinator), Murray Martin, 
Tibor Kibedi 



 
ENSDF Exercise: Oct 22-26, 2018 
Evaluation of nuclides of A=218 for ENSDF database.   
                            
Experimentally 11 nuclides of A=218  are known (Z=82-92, N=136-126). 
Current data in ENSDF/ NDS: January 2006 update (~13 years old). 
Tasks: addition of new papers, update for decay Q values in AME-2016,   
revision of internal conversion coefficients from BrIcc code, log ft, HF, etc. 
Pb-218, Bi-218, At-218, Pa-218, U-218: nuclear data available for only 
The ground states, and a high-spin isomer in U-218: already updated by  
Balraj Singh: see material on CD. Comments on draft welcome. 
Po-218, Rn-218: Libby McCutchan. 
Ra-218                Murray Martin. 
Ac-218:                Shamsu Basunia 
Fr-218, Th-218:   Balraj Singh.    
Also relevant are data for α-parents and daughters in A=222 and A=214 

chains. 
Each group of 3 participants to work on a nuclide. More details 2nd week.   
Please sign up.                                                                    c/o: B. Singh 



Ultimate goals of workshop 
•  Outreach: make nuclear structure & 

decay data evaluation known to 
nuclear scientists (ENSDF and 
derivative databases (LiveChart, 
Nudat), NSR, analysis codes) 

 
•  Attract new evaluators -  maintain 

ENSDF expertise: this workshop is 
the first step 



Thank you!	



Enjoy the workshop! 



International Atomic Energy 
Agency 
•  Safeguards 
•  Nuclear Energy 
•  Nuclear Safety 
•  Nuclear 

Applications 
•  Technical 

Cooperation 
Nuclear Data Section 
Division of Physical and Chemical Sciences 


