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• IAEA Nuclear Data Section (NDS)
• Coordination of the NSDD network
• NSDD-related activities

• ENSDF evaluations / NSR compilations
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• Beta-delayed neutron emission
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• Dissemination, new tools
• Conclusions
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IAEA Nuclear Data SectionIAEA Nuclear Data Section

D.ABRIOLA ICTP, August 2012

Three Units

17 staff
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IAEA Nuclear Data SectionIAEA Nuclear Data Section

Role
• Provision of atomic and nuclear data services to 

scientists worldwide (data libraries, 
bibliographies, documents) through the internet, 
CD and other media

• Coordination of three international atomic and 
nuclear data networks

• Production of new databases through
Coordinated Research Projects (CRPs) and Data 
Development projects

• Assist developing countries through technology 
transfer activities

D.ABRIOLA ICTP, August 2012



International Atomic Energy AgencyD.ABRIOLA ICTP, August 2012

• Maintain and develop databases
• Network coordination (IRDC + NSDD +A&M)
• Coordinated Research Projects (10-15…)
• Staff technical work + contracts + consultants
• Technology transfer + Workshops

Activities of the NDSActivities of the NDS
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International Network of NSDD evaluatorsInternational Network of NSDD evaluators

Biennial meetings of the International Network of Nuclear 
Structure and Decay Data Evaluators (NSDD) are funded 
and organized under the auspices of NDS

The 19th meeting of NSDD network was held at the IAEA 
Vienna, Austria, 4–8 April 2011 (INDC(NDS)-0595). This 
meeting was attended by 35 scientists from 20 Member 
States

NSDD NETWORKNSDD NETWORK
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International Network of NSDD evaluatorsInternational Network of NSDD evaluators
NSDD NETWORKNSDD NETWORK
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International Network of NSDD evaluatorsInternational Network of NSDD evaluators

14 Centres

NSDD NETWORKNSDD NETWORK
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International Network of NSDD evaluatorsInternational Network of NSDD evaluators

Specific mass chain activities, horizontal evaluations and technical 
issues 

Problems are still being experienced in maintaining suitable numbers 
of mass chain evaluators (expressed as FTE – Full Time Effort) 

Thanks to IAEA efforts, evaluators are being supported and are 
actively performing evaluations

NDS staff will continue to support new evaluators and collaborate in 
mass chain evaluations

NSDD NETWORKNSDD NETWORK
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International Network of NSDD evaluatorsInternational Network of NSDD evaluators
List of 51 actions

NSDD NETWORKNSDD NETWORK
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International Network of NSDD evaluatorsInternational Network of NSDD evaluators
Bilateral visits:

• M.A. Kellett (IAEA-NDS) to CIEMAT. Attendance at the 3rd Workshop of 
Radioactive Decay Data Evaluators. 9–11 June 2010

• D.H. Abriola (IAEA-NDS) to NNDC. Attendance at USNDP meeting and carry 
out ENSDF evaluation work. 20 Oct–3 Nov 2010

• B. Pritychenko, NNDC to NDS. Install and load NSR database on NDS 
MySQL database server, discuss NSR compilations and revise technical 
procedures. 19–26 November 2010

NSDD NETWORKNSDD NETWORK
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International Network of NSDD evaluatorsInternational Network of NSDD evaluators
• Bilateral visits (cont.):

• B. Singh, McMaster University to NDS. Collaborate on the update of the 
most neutron deficient nuclides of A=148: 148Tm, 148Er and 148Ho for 
ENSDF database. 14–16 June 2011

• D.H. Abriola (IAEA-NDS) to McMaster University. Collaborative work with B. 
Singh on beta-delayed neutron emission evaluation. 7–11 November 2011

• D.H. Abriola (IAEA-NDS) to NNDC. Attendance at USNDP meeting, and carry 
out ENSDF work.  13–23 November 2011

• B. Pritychenko, NNDC to NDS. Install and load NSR database on NDS 
MySQL database server and revise technical procedures. 21–25 November 
2011

NSDD NETWORKNSDD NETWORK
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International Network of NSDD evaluatorsInternational Network of NSDD evaluators

Next meeting in Kuwait, January 2013
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NSDD activities in the IAEANSDD activities in the IAEA

ENSDF evaluations (D. Abriola )

• Collaboration  with A. Sonzogni, 
A=72 NDS 111  (2010) 1-140.

• New Mass chain A=144 to be submitted Nov. 
2012 in collaboration with A. Sonzogni

(17 nuclei, 93 new experimental references,
21 XUNDL-files) 
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NSDD activities in the IAEA

NSR compilations (M. Kellett) 
IAEA has compiled [and keyworded] the following papers:

2005: 258 [134] (from Sept to Dec)
2006: 479 [348]
2007: 869 [495]
2008: 529 [298]
2009: 670 [217]
2010: 596 [298]
2011: 259 [108] 
------------------------

Total: 3660 [1898] (in ~5.5 years)

D.ABRIOLA ICTP, August 2012
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6+2+1  Contracts – 2010…2012

1.  Joshi and Jain (India) 

2.  Wang and Audi (China)  Atomic Mass 
Evaluation (Horizontal)

3. Zuber (Poland) 

4.  A. Negret (Romania) 
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5. J. Timar – Z. Elekes (Hungary) 

6. N. Stone (USA)
Nuclear Moments (Horizontal): 
Compilation and evaluation

7. Lalkovski (Bulgaria)

8. Abusaleem Kalifeh (Jordan)

9. S. Erturk (Turkey   August 2012)
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NuclearNuclear Data ProjectsData Projects –– Status, May Status, May 20122012

Coordinated Research Projects
• 8 completed
• 3 active
• 3 planned

Data Development Projects 
• 8 active

Nuclear Data DevelopmentNuclear Data Development
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Completed  CRPsCompleted  CRPs
Table 3. Status of Coordinated Research Projects Dedicated to Nuclear Data

No. Short title Duration Participants 
(contracts)

Project 
Officer Status Section

1 Nuclear data for Th-U fuel 
cycle 2002–2007 11 (6) Trkov

Capote 

Completed (2010)
IAEA STI/PUB/1435 
and webpage

6.1.1

2 RIPL-3 2003–2008 11 (5) Capote 
Completed (2009)
Nucl. Data Sheets paper
and webpage

6.1.2

3
Nuclear data for the 
production of therapeutic 
radionuclides

2003–2007 9 (4) Capote 
Completed (2012)
IAEA TRS 473 
and webpage

6.1.3

4 Reference database for ion 
beam analysis 2005–2010 10 (4) Abriola Completed/ document in 

preparation 6.1.4

5 Reference database for 
neutron activation analysis 2005–2010 7 (4) Kellett Completed/ document 

undergoing final editing 6.1.5

6 Updated decay data library for 
actinides 2005–2010 7 (4) Kellett Completed/ document in press 6.1.6

7
Heavy charged-particle 
interaction data for 
radiotherapy 

2007–2010 12 (2) Capote Completed/ document in 
preparation 6.1.7

8 Minor actinide neutron 
reaction data (MANREAD) 2007–2011 12 (4) Otsuka Completed/ document in 

preparation 6.1.8
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OnOn--going and Planned CRPsgoing and Planned CRPs

9
Nuclear data libraries for 
advanced systems: fusion 
devices (FENDL-3)

2007–2011 15 (3) Forrest On-going 6.1.9

10 Prompt fission neutron 
spectra for actinides 2009–2012 12 (6) Capote On-going 6.1.10

11

Charged-Particle Monitor 
Reactions and Nuclear 
Data for Medical Isotope 
Production

2012–2015 ~15 (6) Capote Approved by 
CCRA 6.1.11

12
Nuclear data for Particle 
Induced Gamma Ray 
Emission (PIGE) analysis

2011–2014 11 (6) Abriola On-going 6.1.12

13
Validation of the 
International Dosimetry 
Library IRDFF

2013–2017 - Simakov
Capote Planned 6.1.13

14 Beta-delayed Neutron 
Emission Evaluation 2013–2017 - Abriola Planned 6.1.14
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BetaBeta--delayed neutron emission delayed neutron emission evaluationevaluation

Sn

SSnn< < QQ

Important nuclear structure information
Pn : ‐strength above Sn

t1/2(AZ+1): sensitive to low‐lying ‐strength

Precursor
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Motivation:
• Beta-delayed neutrons are important for energy 

production, astrophysics and nuclear theory

• Most of the data available are from precursors coming 
from fission fragments

• New experimental facilities are available which will be 
able to produce new precursors in the neutron-rich 
region

• Last evaluation with theoretical comparisons is from 
2002

• There is no database that compiles all relevant data

BetaBeta--delayed neutron emission evaluation delayed neutron emission evaluation 
(2013(2013--2017) D. Abriola2017) D. Abriola
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Consultant’s meeting

• A related CM was held at IAEA Vienna, 10-12 October, 2011 , the 
consultants pointed out the need of a CRP on the topic

BetaBeta--delayed neutron emission evaluation delayed neutron emission evaluation 



International Atomic Energy AgencyD.ABRIOLA ICTP, August 2012

LIST OF PARTICIPANTS

BetaBeta--delayed neutron emission evaluation delayed neutron emission evaluation 
CANADA
Balraj Singh
Department of Physics and Astronomy
A.N. Bourns Science Building 241
McMaster University

SPAIN 
Daniel Cano

Centro de Investigaciones 
Energéticas Medioambientales y 
Tecnológicas (CIEMAT)

GERMANY
Iris Dillmann

GSI Darmstadt and
Justus-Liebig-Universität

USA
Alejandro Sonzogni

Brookhaven National Laboratory
National Nuclear Data Center

GERMANY
Bernd Pfeiffer

GSI Helmholtzzentrum für 
Schwerionenforschung 

Daniel Abriola 

NAPC Nuclear Data Section 

SPAIN
José L. Tain

Instituto de Fisica Corpuscular
Centro Mixto CSIC-Univ. Valencia

Mark A. Kellett 

NAPC Nuclear Data Section
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The PARTICIPANTS, reviewed
the status of the field,
Theory, measurements, 
compilations and evaluations.
Report INDC(NDS)-599
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• An accurate knowledge of the distribution of the -decay
probability over the daughter-nucleus levels provides information 
for the understanding of the structure of nuclei
• In itself the knowledge of these data is of importance for 
applications, notably in the fields of nuclear technology and 
astrophysics

• -decay is a “simple” process which is very sensitive to the 
nuclear wave function

2

iffi orB  
 

τ

στ

Fermi / Gamow-Teller:

  e
AA eZZ    1:

(allowed: l=0)

transition probability or strength

D.ABRIOLA ICTP, August 2012
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BetaBeta--strength strength SS and Beta Intensity and Beta Intensity II

II SS

D.ABRIOLA ICTP, August 2012
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BetaBeta--strength strength SS and Beta Intensity and Beta Intensity II

D.ABRIOLA ICTP, August 2012

How to estimate Pn?
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KratzKratz--Herrmann modelHerrmann model

D.ABRIOLA ICTP, August 2012

Assuming strength function=0 below 
cut-off value C

0           e-e
13/A1/2 o-mass
26/A1/2 o-o

Z. Phys.263 
(1973) 435
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March 2012 data March 2012 data 

D.ABRIOLA ICTP, August 2012
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Experimental techniques (Experimental techniques (PnPn))

D.ABRIOLA ICTP, August 2012

Produce and separate the Precursor
Measure 
Measure n    (long counters (NERO, BELEN, 3Hen…)
Measure  

• “n/”: Neutron-beta coincidences. Beta efficiency
not required. Neutron efficiency is determined in
absolute terms:

Pn= 1/n * Nn/N

• “n-”: Neutrons and betas counted separately (no
coincidences) but simultaneously.

Pn= /n * Nn/N
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Experimental techniques (nExperimental techniques (n--spectrum)spectrum)

Neutron Spectrometers:
3 He(n,p)T + 764 keV

p-recoil
TOF

NE213  (MONSTER)
BC537  (DESCANT)

...
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JYFL (JYFL (JyväskyläJyväskylä, Finland), Finland)

D.ABRIOLA ICTP, August 2012

Courtesy 
J.L. Tain
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BetaBeta--delayed neutron emission evaluation delayed neutron emission evaluation 
Motivation

Creation of Database is timely:
1. Much better mass measurements, mass-evaluations and theoretical 

predictions 
2. Last evaluation in 1993 last compilation in 2002, 60+ papers not yet 

included
3. Radioactive beam facilities (RIB) in France (Spiral-2), Germany 

(FAIR), Japan (RIBF), and the USA (FRIB) 
4. Theoreticians need a reliable basis of experimental data to set 

constraints on their models, and in turn help experimentalists to better 
plan new measurements

5.    Human component : many scientists who have been working in the 
field of -delayed neutrons for decades are retiring now 
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BetaBeta--delayed neutron emission evaluation delayed neutron emission evaluation 
Motivation

New experimental facilities and detectors
Radioactive beam facilities (RIB) in France (Spiral-2), Germany (FAIR), Japan (RIBF), and the USA 

(FRIB) 

BELEN neutron detector at the 
IGISOL-JFLTRAP facility
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BetaBeta--delayed neutron emission evaluation delayed neutron emission evaluation 
Motivation

New experimental facilities and detectors
Radioactive beam facilities (RIB) in France (Spiral-2), Germany (FAIR), Japan (RIBF), and the USA 

(FRIB) 
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BetaBeta--delayed neutron emission evaluation delayed neutron emission evaluation 
Motivation

New experimental facilities and detectors
Radioactive beam facilities (RIB) in France (Spiral-2), Germany (FAIR), Japan (RIBF), and the USA 

(FRIB) 
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BetaBeta--delayed neutron emission evaluation delayed neutron emission evaluation 

Interest of the comunity:
1.  Nuclear physics (astrophysics/ structure) improvement of the accuracy of Pn
values, which will help theoreticians to improve their models and, in turn, make 
extrapolations to more neutron-rich isotopes more reliable. New measurements in the 
heavier mass region A>150 (the so-called “terra incognita”) are desired, and also more 
measurements of multiple neutron emitters will become possible in the next years.

2. Reactor physics and homeland security in the US, an accurate knowledge of decay 
properties of fissile nuclei is required, including a detailed knowledge of delayed 
neutron precursors and fission yields. Although the six-group-parameterization from 
Keepin 1957 still satisfies the requirements of commercial organizations, a higher 
accuracy of the delayed neutron yields and a better energy resolution in the delayed 
neutron spectra is desired.
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BetaBeta--delayed neutron emission evaluation delayed neutron emission evaluation 
Astrophysics & Nuclear Structure
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BetaBeta--delayed neutron emission evaluation delayed neutron emission evaluation 
Delayed fraction nuclear reactors

137I
87Br

88Br



International Atomic Energy AgencyD.ABRIOLA ICTP, August 2012

BetaBeta--delayed neutron emission evaluation delayed neutron emission evaluation 
NDS 112,2887, December 2011  

Special Issue on ENDF/B-VII.1 Library 
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BetaBeta--delayed neutron emission evaluation delayed neutron emission evaluation 

“Significant differences, on the order of a factor of 
two to four , have been observed in the decay 
constants for the short-lived delayed precursor 

groups between ENDF/B-VII and other published 
values (e.g., Keepin, ENDF/B-VI)...”   Pg.2950

NDS 112,2887, December 2011  Special Issue on ENDF/B-VII.1 Library 

“…While a detailed analysis on delayed neutron precursors 
should be performed, present resources are such that the 

most favorable short-term solution is to revert to the 
ENDF/B-VI 6-group delayed data….” Pg.2951
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BetaBeta--delayed neutron emission evaluation delayed neutron emission evaluation 

1989 Evaluation M.C. Brady evaluation and simulation of neutron spectra and 
compilation of Pn values. Experimental neutron spectra for 34 delayed-neutron 
emitters Spectra for about 237 b-delayed neutron precursors were calculated 
based on statistical model. The values of Pn were compiled and evaluated for 
89 fission fragments from 75Cu to 149La 

1993 Evaluation G. Rudstam, et al. :evaluation and measurements for fission 
produced precursors. Data for 93 nuclides from 75Cu to 150La, including Pn
values measured for 64 nuclei

2002 Compilation B. Pfeiffer, et al. 338 fission produced nuclides listed in this 
paper with experimental (compiled) values for 129 nuclides. Theoretical 
values from QRPA models and systematic values from Kratz-Herrmann 
formula for all the 338 nuclides

Previous Compilations and evaluations:
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BetaBeta--delayed neutron emission evaluation delayed neutron emission evaluation 
Assessment 87Br data

Reference Half-life (s) %P(n) Method Comments

1993Ru01* 55.6(3) 2.56(10) n, β-

1980Lu04 55.5(3) 2.57(15) n, β- Same lab as 1993Ru01

1980ReZQ* 2.1(3) ion counting Also 1977Re05

1978Kr15 55.9(6) 2.6(4) fission Also 1974Kr21

1974Gr29 55.96(34) n Same group as 1993Ru01

1972Sc48 - 2.3(4) fission

1971De35* 55.6(3) 2.3(3) Kr-87, γ

1967Pa26 2.63(5) fission

1967Ga19 3(1) Fission, time groups

1966Si09 55.8(3)

1964Ar24* 56 3.1(6) n, β-

1957Ke67 54.5(9)

*: value used to calculate the weighted average
Weighted Average = 2.43 (14) %, reduced 2=1.0. 
Uncertainty of 0.10 in 1993Ru01 increased to 0.20 to limit weight to 50%.
1993Ru01, 2002Pf04: recommended value= 2.52 (7) %



International Atomic Energy Agency

8787Br neutron spectrum (1985)Br neutron spectrum (1985)

D.ABRIOLA ICTP, August 2012
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BetaBeta--delayed neutron emission evaluation delayed neutron emission evaluation 
Assessment 138I data

Reference Half-life (s) %P(n) Method Comments

2011GO37* 5.32(20)* Penning Trap beam separator

2010MaZS ~5.4 n Preliminary result

1993Ru01* 6.233(31) 5.56(22)* n, β- Also 1976Lu02

1980ReZQ 5.1(30) ion counting Also 1977Re05, P(n)=6.0(35)

1980Lu04 6.5 5.5(4) n, β- Same group as 1993Ru01

1978Kr15 6.21(20) 4.5(9) fission Also 1974Kr21

1975As03 6.5(2) 2.58(22) n, β-

1974Gr29 6.44(26), 7.03(26) n Same group as 1993Ru01

1972Sc48 4.5(10) fission Adjusted in 1993Ru01 from 3.0(8). 
Also 1969ScZY

1964Ar24 6.3 2.0(5) n, β-

1959Pe28 6.3(7) 2.0(5) fission Adjusted in 1969De35

*: value used to calculate the weighted average
The discrepant data: 2.58 (22) % in 1975As03 and 2.0(5) % in 1964Ar24 were not included in 
averaging. 
LWM weighted average= 5.43 (20) % where the uncertainty of 0.15 given by the LWM was 
increased to the lowest value of the dataset: 0.20, reduced 2=0.65 
CAUTION IF USED AS STANDARD: ONLY TWO INDEPENDENT MEASUREMENTS
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BetaBeta--delayed neutron emission evaluation delayed neutron emission evaluation 
Example of Pn values in ENSDF  (from LiveChart):

A
Z N
8 β‐ 100
2 6 β‐ n 16 1
9 β‐ 100
3 6 β‐ n 50.8 2
12 β‐ 100
4 8 β‐ n ≤ 1
14 β‐ 2n 5 2
4 10 β‐ 100

β‐ n 81 4
17 β‐ 100
5 12 β‐ n 63 1

β‐ 2n 11 7
β‐ 3n 3.5 7
β‐ 4n 0.4 3

16 β‐ 100
6 10 β‐ n 99.0 3
17 β‐ 100
6 11 β‐ n 32 3
18 β‐ 100
6 12 β‐ n 31.5 15
20 β‐ 100
6 14 β‐ n 72 14
22 β‐ 100
6 16 β‐ n 61 +14‐13

β‐ 2n < 37
17 β‐ 100
7 10 β‐ n 95.1 7
18 β‐ 100
7 11 β‐ α 12.2 6

β‐ n 14.3 20
19 β‐ 100
7 12 β‐ n 54.6 14
20 β‐ 100
7 13 β‐ n 57 3
21 β‐ 100
7 14 β‐ n 81 7
21 β‐ 100
7 14 β‐ n 90.5 42

 Nuclide

N 0 (1/2‐)  2 83 ms 8

N 0 (1/2‐) 85 ms 7

N 0    130 ms 7

N 0    271 ms 8

N
0 1‐ 624 ms 12

N 0 1/2‐ 4.173 s 4

C
0 0+ 6.1 ms +14‐12

C 0    14 ms +6‐5

C 0 (0+) 92 ms 2

C 0    193 ms 13

C 0 0+ 0.747 s 8

B

0 (3/2‐) 5.08 ms 5

Be
0    4.35 ms 17

Li 0 3/2‐ 178.3 ms 4

Be 0 0+ 21.3 ms 1

He 0 0+ 119.1 ms 12

 Energy (keV)  Jπ    T1/2    Decays  
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BetaBeta--delayed neutron emission evaluation delayed neutron emission evaluation 
Inclusion of delayed neutron data – EXFOR, JEFF, ENDF/B, ENSDF

Neutron spectra (discrete or continous) – EXFOR
Make available to JEFF, ENDF/B

Pn & T1/2  – ENSDF
Make available to JEFF, ENDF/B
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Possible participants in a CRP

BetaBeta--delayed neutron emission evaluation delayed neutron emission evaluation 

USA – BNL, LANL, MSU/NSCL, ORNL
CANADA – McMaster U., Triumf, Univ. Guelph
GERMANY – GSI Darmstadt/ Univ. Giessen
SPAIN – IFIC Valencia, CIEMAT Madrid, UPC Barcelona
FRANCE – Orsay, GANIL, LPC Caen, ILL Grenoble
CHINA – Chinese Acad of Sci, Lanzhou
FINLAND – Jyvaskyla (JYFL)
JAPAN – JAEA, RIKEN
RUSSIA – JINR Dubna, IPPE Obninsk
SOUTH KOREA - KAERI
ARGENTINA       – CNEA 
BRAZIL – U. Sao Paulo
INDIA – VECC, Kolkata
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Suggested Objectives:

BetaBeta--delayed neutron emission evaluation delayed neutron emission evaluation 

• To create a reference database of evaluated data for beta-delayed 
neutron emision

• The database should contain evaluated half-lives, emission 
probabilities and neutron spectra for individual precursors.

• The evaluation methodology should be described
• Agregate quantities like group values should be derived and stored in 

the database
• The CRP should produce a priority list for evaluations and new 

experiments and improvements in the theoretical predictions
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Suggested Outputs:

BetaBeta--delayed neutron emission evaluation delayed neutron emission evaluation 

• Priority list for measurements
• Database of  evaluated data (format should be defined) 
• Old and New measurements compiled into database 
• Agregate quantities like group values stored in the database
• Technical report
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• IAEA Nuclear Data Section (NDS)
• Coordination of the NSDD network
• NSDD-related activities

• ENSDF evaluations / NSR compilations
• Financial support for ENSDF evaluators

and horizontal evaluation/compilation activities
• CRPs

• Beta-delayed neutron emission
• Workshops
• Dissemination, new tools
• Conclusions

OutlineOutline
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Workshops 2010 Workshops 2010 
1. Nuclear Reaction Data for Advanced Reactor 

Technologies, ICTP, Trieste, 3 April to 14 May 2010 JOINT 
ICTP-IAEA

NDS Workshop Director: R.Capote

Objective:
To provide training and information exchange for nuclear physicists, 
nuclear engineers, and other users of Nuclear Data for advanced 
technological applications
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Workshops  2010Workshops  2010

2. Nuclear Structure and Decay Data: Theory and 
Evaluation, ICTP, Trieste, 11-15 October 2010 HOSTED

NDS Workshop Director: D.Abriola

Objective
• To familiarize students with new experimental data that 

characterize the nucleus
• Modern nuclear models
• Train participants in methodology of NSDD evaluations
• Production of evaluated nuclear structure and decay data (as 

ENSDF mass-chain evaluations)
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Workshops 2010 Workshops 2010 

3. Nuclear Data for science and technology: 
Analytical Applications , ICTP, Trieste, 8-12 Nov. 2010 

NDS Workshop Directors: D.Abriola, M.A. Kellett
JOINT ICTP-IAEA

• Experimental techniques in NAA and IBA (RBS and PIGE)
• Analysis software availability and use
• Nuclear data requirements for analytical science: NAA and IBA
• Available nuclear data for IBA analysis – the IBANDL database
• On-line retrieval of nuclear data
• Nuclear data compilation and dissemination

Lectures + exercises,  23 participants
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Workshops 2010 Workshops 2010 
3. Nuclear Data for science and technology: 

Analytical Applications , ICTP, Trieste, 11-15 October 
2010 JOINT ICTP-IAEA

NDS Workshop Directors: D.Abriola, M.A.Kellett

Activities
Lectures each morning and computer-based exercises each 
afternoon.

Hands-on introduction of participants to the k0-IAEA software for 
neutron activation analysis, the SIMNRA software for NRA spectral 
analysis and the online services of the NDS, including EXFOR, 
ENDF and IBANDL databases.

23 participants
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Workshops 2011 Workshops 2011 

1. Monte Carlo radiation transport and associated 
data needs for medical applications, ICTP, 
Trieste, 17-28 October 2011 HOSTED

NDS Workshop Director: R.Capote

• Based on EGSnrc system, National Research Council of Canada 
for the coupled transport of electrons, photons and positrons. 

• The BEAMnrc code was also covered allowing participants to 
learn how to model specific linear accelerators and other radiation 
sources employed in both diagnosis and radiotherapy. 

• IAEA phsp (phase-space) database with  EGSnrc/BEAMnrc

110 applications 55 participants
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Workshops 2011 Workshops 2011 

2.  IAEA Workshop on Development of Nuclear 
Data Libraries, IAEA, 28 November-2 December 2011

Experimental covariance information and EXFOR retrieval.
Theory and hands-on training: GANDR system code for nuclear data 
evaluation. 
A total of 20 hours of lectures and 22 hours of computer exercises 
were provided

9 participants
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Workshops  Workshops  20122012

1. Nuclear Structure and Decay Data: Theory and 
Evaluation, ICTP, Trieste, August 2012 NOW!
Topics

• ENSDF evaluation philosophy and analysis programs 
• NSDD network, relevant IAEA activities, access to appropriate 

web pages and Nuclear Reactions 
• Nuclear models 
• Radioactive Decays 
• Adopted Levels 
• Databases and Web resources 
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• IAEA Nuclear Data Section (NDS)
• Coordination of the NSDD network
• NSDD-related activities

• ENSDF evaluations / NSR compilations
• Financial support for ENSDF evaluators

and horizontal evaluation/compilation activities
• CRPs

• Beta-delayed neutron emission
• Workshops
• Dissemination, new tools
• Conclusions

OutlineOutline
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NDS Web pageNDS Web page

D.ABRIOLA ICTP, August 2012
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LiveChartLiveChart:  :  M.VerpeliM.Verpeli &  &  A.VasarosA.Vasaros
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Query tool

bands
end level details

plotting

Angeli and 
Audi data

decay radiation
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Output example : 
Filter all nuclides with superdeformed bands

Tab-panel with details for each 
nuclide

Visual map of filtered nuclides Bands plotting

D.ABRIOLA ICTP, August 2012
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Plot example:
mass number versus mixing of E2 mixed gamma transactions from 
a  level J 2` to a level J 2 in even-even nuclides – use log on Y axis

even - even

starting  level J 
2’

end  level J 2

E2 mixed

plot
D.ABRIOLA ICTP, August 2012
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Plot mass number versus mixing of E2 mixed gamma transactions from a  
level J 2` to a level J 2 in even-even nuclides – use log on Y axis

D.ABRIOLA ICTP, August 2012
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• IAEA Nuclear Data Section (NDS)
• Coordination of the NSDD network
• NSDD-related activities

• ENSDF evaluations / NSR compilations
• Financial support for ENSDF evaluators

and horizontal evaluation/compilation activities
• CRPs

• Beta-delayed neutron emission
• Workshops
• Dissemination, new tools
• Conclusions

OutlineOutline
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• IAEA Nuclear Data Section (NDS)
• Coordination of the NSDD network
• NSDD-related activities

• ENSDF evaluations / NSR compilations
• Financial support for ENSDF evaluators

and horizontal evaluation/compilation activities
• CRPs

• Beta-delayed neutron emission
• Workshops
• Dissemination, new tools

ConclusionsConclusions
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• There is a continued need of new ENSDF 
evaluators

• Would you be interested…?
• At the end of the Workshop talk to:

ConclusionsConclusions

Prof. Jag. K. Tuli
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Thank you
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Fission Yields Mass excess
Color code examples

Decay Mode Half Life

D.ABRIOLA ICTP, August 2012
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Output example : 
Filter all nuclides with superdeformed bands

Tab-panel with details 
for each nuclide

Visual map of filtered 
nuclides

Bands 
plotting

D.ABRIOLA ICTP, August 2012
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Plot example:
mass number versus mixing of E2 mixed gamma transactions from a  

level J 2` to a level J 2 in even-even nuclides – use log on Y axis

even - even

starting  level 
J 2’

end  level J 2

E2 mixed

plot

D.ABRIOLA ICTP, August 2012



International Atomic Energy Agency

Plot mass number versus mixing of E2 mixed gamma 
transactions from a  level J 2` to a level J 2 in even-even 

nuclides – use log on Y axis

D.ABRIOLA ICTP, August 2012
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NSDD activities in the IAEANSDD activities in the IAEA


