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Nuclear Data Section Efforts
• Coordination 

• Organisation of meetings (NSDD, Technical  and 

Consultant Meetings)

• Training

• Technical support: codes, editors, web tools 

(Codes/Formats sessions)

• Financial support

• Dissemination tools (Live Chart, Isotope Browser, 

Decay Data Portal)

• Bibliography access (NSR+EXFOR PDF database)

• Coordinated Research Projects



Coordination: 23rd TM of the 

NSDD network, 1-5 April 2019, 

IAEA, Vienna

• Structure of the meeting

– reporting sessions (5’ – reports 

submitted prior to meeting)

– technical issues/proposals

– advanced workshop (exercises)



Coordination: Data Centers

• Japan:  JAEA (Iimura retirement)

• INDIA (Jain retirement)

• China – organize a meeting at 
ND2019?

• Europe – invite representatives 
form experimental facilities 
(GANIL, ISOLDE, JYVASKYLA)?



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. 2018 
1Africa Algeria Algeria KAIM Samra

2Africa Tunisia Tunisia DERBALI Ezzeddine

3Asia Bangladesh Bangladesh KOBRA Monira

4Asia India India BALA Indu

5Asia India India
BONDYOPADHAYA 

Debasmita

6Asia India India CHAKRABARTI Ritwika

7Asia India India NANDI Soumen

8Asia India France SINGH Abhilasha

9Asia India India SINGH Papinder

10Asia Japan Japan KOURA Hiroyuki

11Asia Malaysia Australia TEE Bryan

13Europe Romania Romania OLACEL Adina-Adriana

14Europe Spain Canada
CABALLERO FOLCH 

Roger

15Europe Ukraine Ukraine CHEKHOVSKA Anastasiia

16Europe Ukraine Ukraine KASPEROVYCH Dmytro

17Europe United Kingdom United Kingdom CANAVAN Rhiann

18North America USA USA GRINDER Mara

https://e-applications.ictp.it/management/loggedin/selection/3566/applications/create/65489?research_group=ALL
https://e-applications.ictp.it/management/loggedin/selection/3566/applications/create/54025?research_group=ALL
https://e-applications.ictp.it/management/loggedin/selection/3566/applications/create/65974?research_group=ALL
https://e-applications.ictp.it/management/loggedin/selection/3566/applications/create/63487?research_group=ALL
https://e-applications.ictp.it/management/loggedin/selection/3566/applications/create/67753?research_group=ALL
https://e-applications.ictp.it/management/loggedin/selection/3566/applications/create/63075?research_group=ALL
https://e-applications.ictp.it/management/loggedin/selection/3566/applications/create/53384?research_group=ALL
https://e-applications.ictp.it/management/loggedin/selection/3566/applications/create/65601?research_group=ALL
https://e-applications.ictp.it/management/loggedin/selection/3566/applications/create/52543?research_group=ALL
https://e-applications.ictp.it/management/loggedin/selection/3566/applications/create/65915?research_group=ALL
https://e-applications.ictp.it/management/loggedin/selection/3566/applications/create/65565?research_group=ALL
https://e-applications.ictp.it/management/loggedin/selection/3566/applications/create/53809?research_group=ALL
https://e-applications.ictp.it/management/loggedin/selection/3566/applications/create/53595?research_group=ALL
https://e-applications.ictp.it/management/loggedin/selection/3566/applications/create/54725?research_group=ALL
https://e-applications.ictp.it/management/loggedin/selection/3566/applications/create/65227?research_group=ALL
https://e-applications.ictp.it/management/loggedin/selection/3566/applications/create/54501?research_group=ALL
https://e-applications.ictp.it/management/loggedin/selection/3566/applications/create/64301?research_group=ALL
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6 participants from developed 

countries: Australia, Canada, 

France, Japan, UK, USA 

Majority: female (59%)

Age: early PhD to young research 

scientists (22 to 20 years old)

Good background in nuclear 

physics (structure & reactions): no 

prior knowledge of XUNDL/ENSDF

https://e-applications.ictp.it/management/loggedin/selection/3566/applications/create/65489?research_group=ALL
https://e-applications.ictp.it/management/loggedin/selection/3566/applications/create/54025?research_group=ALL
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https://e-applications.ictp.it/management/loggedin/selection/3566/applications/create/65227?research_group=ALL
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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



Week 2: ENSDF Exercise

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

Po-218, Rn-218: Libby McCutchan.

Ra-218 Murray Martin.

Ac-218: Shamsu Basunia

Fr-218, Th-218:   Balraj Singh.   



ICTP-IAEA Workshop on NSDD, 15-26 

Oct. 2018 



ICTP-IAEA Workshop on NSDD, 15-26 

Oct. 2018 
Feedback: 

VERY VERY POSITIVE

• Useful webtools

• Excellent lectures on theory and experiment

• Better understanding of their own research work

• Learned to be CRITICAL of published work

• Appreciated the networking with their peers

from all over the world



ICTP-IAEA Workshop on NSDD, 15-26 

Oct. 2018 

SOME  USEFUL SUGGESTIONS TOO: 

• All XUNDL/ENSDF lectures should be HANDS-

ON 

• Always more effective to give exercises even on 

retrieving data

• Analysis/checking codes could be run from 

Myensdf



Training cont’d

• Advanced Workshop for NSDD 
Evaluators, IAEA, 2019

– To be merged with NSDD meeting 
2019

– 2 (OR 1.5) last days on Thu-Fri 
with hands-on exercises for active 
evaluators AND/OR live demo of 
new software tools



Technical Support
• TM on Improvement of Analysis Codes for NSDD 

evaluations, 3-7 Dec. 2018, IAEA

-ENSDF codes, editor, web tools
-dissemination of codes

-correct bugs, maintain codes

-new developments

Participants: Sonzogni, Singh, Kibedi, Kondev, Hurst, 
Rodionov, Mougeot



Access to full EXFOR-NSR PDF Database

1) Enter to MyEnsdf

as Evaluator

http://www-nds.iaea.org/exfor/myensdf.htm

2) Go to PDF database:

- NSR PDF database

- Joined EXFOR-NSR

database





Dissemination tools

• Live Chart (M. Verpelli)

– New 2017 masses correctly inserted with proper 
treatment/calculation of uncertainties

– New code to calculate atomic radiation data 
(using EADL database)

• Isotope Browser (M. Verpelli)
– Translated in 5 UN official languages (french, 

spanish, chinese, arabic, russian) + italian, 
slovenian, traditional chinese



• Decay Data Portal

Dissemination tools: Decay Data Portal



Statistics

c/o: V. Zerkin



Statistics cont’d

c/o: V. Zerkin



Financial support

• Mass chain evaluations:
– Pascu (ROM): 2017-2020 

• Horizontal evaluations:
– Stone (2017- 2018): Tables of Evaluated Nuclear Moments

– Nichols (2017-2018): Assessment of decay data for decay heat 

calculations

– Yoshida (2017): Assessment of decay data for decay heat 
calculations



Coordinated Research 

Projects 

• Reference database for Beta-delayed neutrons 
(2013-2018)  

– Evaluation of Z>28 nuclides + new systematics 
submitted to NDS (Liang et al)

– Comparison with theory 

– Validation/benchmarking of microscopic (T1/2,Pn) 
complete (delayed nu-bar, reactivity, 6- and 8-
group constants, benchmark experiments)

– Final CRP publication in Nuclear Data Sheets: in 
preparation

– Online Reference Database available



New database



Decay Data for Decay heat & 

other applications
• OECD/WPEC-SG25 (2006)

– Thermal fission of U-235

– Priority List of potential pandemonium nuclides

• IAEA CM on TAGS (2009): Determination of Beta and 
Gamma decay Components of Fission Products for 
Decay heat Calculations 

– Follow-up progress since WPEC-SG25 (2006)

• IAEA CM on TAGS (2014)

– Assess impact of new TAGS measurements on decay 
heat and anti-neutrino spectra calculations

– Produce TOP PRIORITY LIST of potential pandemonium 
nuclides for U/Pu cycle, Th/U cycle and anti-neutrino 
spectra (4-5 MeV)

– Action: perform decay heat calculations for all available 
fissioning systems



Nuclear Data for Decay Heat & 

Anti-neutrino spectra calculations
• CM on Updating data needs for TAGS measurements, 

19-21 February 2018, IAEA

– Update tables of high-priority nuclides for TAGS 
measurements based on recent comprehensive 
inventory calculations (UKAEA reports) on a variety of 
fuel cycles and energies and irradiation times

• 15 fuel systems at different irradiations and cooling 
times were analysed to obtain top 20 contributing 
fission products

• Over 100 top contributing FPs had their evaluated 
decay data assessed

• Recommendations TAGS measurements, high-
resolution GS measurements and re-evaluation of 
decay data were made



Nuclear Data for Decay Heat & 

Anti-neutrino spectra calculations
• CM on Updating data needs for TAGS measurements, 19-

21 February 2018, IAEA

– Assess impact of new TAGS measurements on decay 
heat calculations, anti-neutrino spectra and beta-
delayed neutron yields

• New published TAGS data were identified and 
submitted to NNDC for XUNDL

• Decay heat and anti-neutrino spectra calculations 
using these new TAGS data are performed to 
assess their impact (using new evaluated DD and 
FY libraries)

– Publication in preparation





Evaluation of Nuclear Moments 

(ongoing)
• New publication of recommended Q (Pykko, 2018) –

to be uploaded in NM database in 2019

• Spins/parities and T1/2 in NM database to be 

adopted from ENSDF  - in 2019

• Tables of evaluated NMs: ongoing – estimated 

publication early 2019

– Corrections being implemented

– Hyperfine corrections insignificant

– Transient Field methods: require a lot of re-

analysis

Participants: Stone, Stuchbery, Jakowski, Persson, 

Pykko, Kondev, Nuyens, Lloyd, Mertzimekis



Coordinated Research Project 

(ongoing)
• Photonuclear Data and Photon Strength 

Functions (2016-2020)  
– Atlas of GDR parameters (new: Plujko et al, ADNDT 2018)

– New evaluations of photonuclear data (finalized) – CM 25-27 

June 2018

– Atlas of ARC Strength Functions (2017)

– Atlas of DRC Strength Functions (to be published 2019)

– New compilation/evaluation of strengths by R. Firestone

– New global empirical models for PSF: E1 and M1 (spin-flip & 

scissors)

– New global QRPA calculations (+ low-energy upbend)

– Validation of models: ongoing

– Assessment of exp. PSF: ongoing



R-matrix codes project: ongoing

• CM on R-matrix codes, 27-29 August 2018, IAEA
– Verification of R-matrix codes through a series of joint 

exercises: publication to be submitted for publication

– Next step is to perform an evaluation (7Be) to compare 
R-matrix fits, uncertainties and covariances

– Final goal: perform evaluations for dissemination in 
ENDF libraries 

– Processing codes: develop capability to process 
charged-particle differential data

Participants: AMUR (JAEA), AZURE2 (Notre-Dame), 
EDA (LANL), SAMMY (ORNL), SFRESCO (LLNL), RAC 
(Tsinghua Univ.), GECCCOS (TUW)



International Network of Nuclear 

Data Evaluators (INDEN)
• Follow-up project of CIELO

• Kick-off meeting Dec. 2017

• Purpose to enhance international collaboration on nuclear reaction 
data evaluation 

• Lead to improvements in physics models, statistical analysis and 
treatment of uncertainties, new measurements and finally new 
improved evaluations

• Three sub-groups: 

– Actinides

– Structural material

– Light elements (Hale, Thompson, Pigni, Kunieda, Chen, 
DeBoer, Leeb)



International Network of Nuclear 

Data Evaluators (INDEN)
– Light elements (up to 20 MeV):
Be-9   n+9Be :  extend RRR to break-up threshold
N-14; 15  n+14N, n+15N          :   RRR and high-energies
Na-23  n+23Na :   RRR, URR and high-energies
O-16   n+ 16O :   RRR and high energies

Nuclear structure data:
10Be: ENSDF (2007): cut-off 2004

new XUNDL: 18 datasets (2007-2018)
15N: ENSDF (2002): cut-off 1990

new XUNDL: 8 datasets (2008-2017)
16N:    ENSDF (1999): cut-off 1992

new XUNDL: 9 datasets (2008-2018)
24Na:    ENSDF (2007): cut-off 2006

new XUNDL: 2002, 2014

17O:     ENSDF (199): cut-off 1992

new XUNDL: 14 (2007-2017)



Category Radionuclide Requested/Comments
monitor reactions 61Cu Recommended decay data re-assessed ‒ completed

62Zn Recommended decay data – no volunteer/no action

63Zn
Recommended decay data ‒ completed

diagnostic γ emitters
67Cu

Recommended decay data ‒ completed

99Mo-99mTc
Recommended 99Mo and pure 99mTc decay data ‒ completed

111In
Recommended decay data ‒ completed

β+ emitters 44Ti Recommended half-life ‒ completed
52Fe/52Mn, 52mMn Recommended decay data ‒ completed

64Cu Recommended decay data re-assessed ‒ completed

66Ga Recommended decay data ‒ completed

72As Recommended decay data – no volunteer/no action

73Se Recommended decay data ‒ completed

76Br Recommended decay data ‒ completed

86Y Recommended decay data ‒ awaiting measurements

89Zr Recommended decay data ‒ completed

94mTc Recommended decay data ‒ completed

120I Recommended decay data ‒ completed

CRP on Nuclear Data for Charged-particle Monitor

Reactions and Medical Isotope Production: closed



Category Radionuclide Requested/Comments

therapeutic α emitters 230U decay chain:

230U Recommended decay data ‒ completed
226Th Recommended decay data ‒ completed
222Ra Recommended decay data ‒ evaluation underway
218Rn Recommended decay data ‒ re-assessment completed
214Po Recommended decay data ‒ re-assessment completed

210Pb Recommended decay data ‒ re-assessment completed

210Bi Recommended decay data ‒ completed

210Po
Recommended decay data ‒ completed

Focus on Auger electrons and X-rays: BrIccEmis

99Tcm‡
Recommended pure 99Tcm decay scheme ‒ completed

103Pd‡ Recommended decay scheme: Auger-electron benchmark? ‒ completed

111In‡ Recommended decay scheme: Auger-electron benchmark ‒ completed

125I‡ Recommended decay scheme: Auger-electron benchmark ‒ completed

131Cs†
Recommended decay scheme ‒ completed

178Ta#
Recommended decay scheme of low-spin (1+) 178Ta 

Recommended decay scheme of high-spin 7- 178Ta  ‒ completed



Category Radionuclide Requested/Comments

therapeutic α emitters 230U decay chain:

230U Recommended decay data ‒ completed
226Th Recommended decay data ‒ completed
222Ra Recommended decay data ‒ evaluation underway
218Rn Recommended decay data ‒ re-assessment completed
214Po Recommended decay data ‒ re-assessment completed

210Pb Recommended decay data ‒ re-assessment completed

210Bi Recommended decay data ‒ completed

210Po
Recommended decay data ‒ completed

Focus on Auger electrons and X-rays: BrIccEmis

99Tcm‡
Recommended pure 99Tcm decay scheme ‒ completed

103Pd‡ Recommended decay scheme: Auger-electron benchmark? ‒ completed

111In‡ Recommended decay scheme: Auger-electron benchmark ‒ completed

125I‡ Recommended decay scheme: Auger-electron benchmark ‒ completed

131Cs†
Recommended decay scheme ‒ completed

178Ta#
Recommended decay scheme of low-spin (1+) 178Ta 

Recommended decay scheme of high-spin 7- 178Ta  ‒ completed

Will be uploaded on Medical 

Portal



Future Meetings at IAEA

• TM on Improvement of Analysis Codes for 
NSDD evaluations, 3-7 Dec.2018

• CM on Uncertainty quantification, 3-7 Dec. 2018

• TM on Nuclear data for Medical Applications, 
10-13 Dec. 2018

• 3rd RCM of CRP on Photonuclear Data and 
Photon Strength Functions, 17-21 Dec. 2018

• 23rd TM of the NSDD network, 1-5 April 2019, 
IAEA, Vienna

• TM on Decay Data Needs For Anti-neutrino 
Spectra Applications, 2019, date tba



As this is my last USNDP as IAEA staff: 

Thank you for the cooperation and 

hospitality!


