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Status
• IAEA NSDD website – continuously updated
• Financial support
• Training / meetings
• International effort
• Horizontal evaluations/compilations 

 Nuclear moments (Nick Stone’s talk)
 Beta-delayed neutrons

• Webtools and dissemination tools
 LiveChart/Nubase interactive chart (Marco Verpelli’s talk)
 MyEnsdf Webtools, X4-NSR pdf database, DOI links

• Decay Data for Monitoring Applications (Filip Kondev’s talk)





Financial support 
• Contracts for mass chain evaluations:
 Anagha Chakraborty (IND): 2023 – 2026
 Sushi Kumar (IND): 2024 - 2027

• Contracts for horizontal evaluations: 
Nick Stone (2018-2023): 

– Evaluation of Magnetic Dipole Moments for Long-lived states: 
INDC(NDS)-0794 (2019)

– Evaluation of Magnetic Dipole Moments for Short-Lived 
states: INDC(NDS)-0816 (2020)

– Tables of recommended Electric Quadrupole Moments:                            
INDC(NDS)-0833 (2021)

– Updated Compilation Tables of Nuclear Moments: completed



Meetings (2023 – present)
• Technical Meeting on Nuclear Data for Antineutrino Spectra Calculations, 16-20 

January 2023
• CM on Needs for a Comprehensive European Plan to acquire and curate  Nuclear 

Data, 25 -27 April 2023
• Technical Meeting on Nuclear Data Needs for Medical Applications, 28 -31 Aug 2023 

(PO: R. Capote)
• Technical Meeting on Decay Data for Monitor Applications, 23-25 October 2023 – see 

Filip Kondev talk
• Technical Meeting on Thermal Capture and Gamma Emission, 23-25 October 2023 

(PO: R. Capote) – see Roberto Capote talk

• Consultants’ Meeting on International Nuclear Data Evaluation Network – Light 
Elements (INDEN-LE), 29 Aug – 1 Sep 2023

• Consultants’ Meeting on Evaluation of Photon Strength Functions, 9-10 October 2023
• Technical Meeting on (alpha,n) reaction data needs, 27 Nov – 1 Dec 2023



2nd IAEA Technical Meeting on Reactor Antineutrino 
spectra and applications, 16 – 20 January 2023
− Participants: 56 registered; 18 in person  
− Countries: China, France, Germany, Korea,   

         Poland, Spain, Russia, US 
− Report: in preparation

https://conferences.iaea.org/event/337/

32 presentations covering:
 Reactor antineutrino measurements for basic 

science (SM and beyond SM) and 
applications (nonproliferation)

 Conversion vs Summation calculations
 Nuclear data (decay and fission) – Reactor 

data



Highlights:
 Sterile neutrino phase space have been narrowed down – not entirely ruled out
 ILL beta spectra measurements could be root cause of Reactor Anomaly – supported by Daya Bay 

fuel evolution measurements
 Spectral distortion is not yet understood
 Double CHOOZ: clear observation of residual antineutrinos (spent fuel)
 NU Tools report (sponsored by US NNSA): utility of actual uses cases in the US
 Mobile reactor antineutrino detectors: detector technology and protoypes exist
 Reactor antineutrino flux: conversion and summation calculations agree
 New beta spectra measurements needed to confirm ILL
 High energy part of the antineutrino spectrum requires new decay data
 JUNO/TAO: beta-delayed neutron spectra become relevant

2nd IAEA Technical Meeting on Reactor 
Antineutrino spectra and applications, cont’d



Recommendations
– Coordination and collaboration btw different experiments and joint analyses (see DB/PROSPECT; 

PROSPECT/STEREO)
– Correlated HEU/LEU measurements
– More R&D on demonstrating technology
– Measurements in different reactors (for basic science, for nuclear data, for operations) AND 

different detector at same reactor to understand systematics 
– New and improved input data (fission yields with covariances)
– Inter-comparison of summation models
– Theoretical predictions  (microscopic models) and improved beta shapes
‒ Integral beta measurements  - new measurements to compare with ILL
‒ Individual beta spectra measurements
‒ TAGS measurements complemented by High-Resolution measurements for high-energy spectrum
‒ Isomers identification

2nd IAEA Technical Meeting on Reactor 
Antineutrino spectra and applications, cont’d



Final recommendation
• Basic science goals: high precision data - almost there
• Applications: identify use cases  ‒  R&D needed – resources
• Modeling: improve nuclear theory – open computational tools
• Nuclear data: improve nuclear data – uncertainties – beta spectra
• Data preservation and dissemination: standardisation – sharing of data 

following FAIR principles

Progress limited by available resources – coordination is needed

Recommendation: form a Working Group under the auspices of the IAEA 

  

  



Technical Meeting on Nuclear Data for Medical 
Applications, 28 -31 Aug 2023
− 21 participants incl. IAEA
− 14 presentations
− Summary report: INDC(NDS)-0884

Topics
 Charged particle-induced reactions

− Insufficient measured data
− Reactions producing radioisotope 

impurities
− Validation of reaction data

 Neutral particle-induced reactions 
 Theoretical models
 Measurements and evaluations of decay 

data
 External beam therapy (proton; carbon; 4He)



Technical Meeting on Nuclear Data for 
Medical Applications, cont’d
Recommendations for the next 5-10 yrs and beyond

 New measurements of specific clinical radionuclides:
– 226Ra(p,2n)225Ac reaction: to resolve observed discrepancies in the quantification of the gamma-ray 

emissions of daughters at equilibrium.
– 64Cu: positron and 1345.77-keV gamma-ray intensities to resolve discrepancies.
– 86Y: positron intensity to resolve discrepancies. 
– 124I: positron intensity to resolve discrepancies. 
– 99mTc: decay data requires new evaluation as support for Auger-electron calculations.
– 72,74As and 152Tb: new measurements and evaluation of reaction and decay data.
– 51Mn: re-assessment of reaction and decay data
– 161Tb: Auger yield and multiplicity, X-ray and conversion-electron data require assessment to 

determine the need for further measurements and evaluation.
– 149,152,155Tb: new measurements or evaluations of decay data depending on potential usage.



Technical Meeting on Nuclear Data for 
Medical Applications, cont’d
 Reactions producing problematic radioisotope impurities

− Prioritize in current and future measurements and evaluations
− Incorporate these evaluations into the IAEA Medical Portal
− Priority list of such radionuclides was produced

 Validation of current and future cross-section measurements with measurements of 
integral target yields

 International meeting on nuclear reaction and decay data that are required in 
microdosimetry and Monte-Carlo calculations to characterize Auger-electron emissions

 Engage leading users in these fields - the Society for Nuclear Medicine and Molecular 
Imaging, the European Association of Nuclear Medicine and Molecular Imaging, and the 
Society for Radiopharmaceutical Science - to emphasize the importance of nuclear data to 
application-orientated work

 Enhance support for training workshops and schools to maintain and develop highly 
necessary nuclear data expertise



Coordinated Research Projects 

• CRP on RIPL Fission Cross Sections
– Improve input parameters for fission cross-section calculations (masses, fission 

barriers, fission paths)
– 4th RCM in 2024; Deliverables agreed; Final CRP publication in  EPJA (2025)

• CRP on Updating Fission Yield Data for Applications
– Started: 2020
– Compilation of all available FY data; modelling of FYs; new evaluations of FYs 

of major actinides; validation of new evaluated FY files 
– 3rd RCM in 2024

• New CRP: Updating and improving Nuclear Level Densities for Applications; 
approved; to begin in October 2024 (contracts and agreements in preparation)



Upcoming projects
• Compilation and evaluation of charged radii

– Update of Tables of Angeli & Marinova 2013
– Technical Meeting of experts in January 2025
– Discuss new measurement techniques, evaluation methods, and 

plan the updating of the tables
• Dissemination online and via publication 





Compiled tables have been 
updated
To be uploaded soon





Beta-delayed neutron microscopic 
database: update Feb. 2022

• Z>28 data from Liang et al. 2020 (2020Li32)
• Z>28 new published data in period Aug. 2020 – Jan. 2022 (B. Singh):

– PRL, PRC, PL-B, EPJ-A, NP-A, JP-G, ARI
– Revised T1/2, Pn values for 56 bDN emitters

1. 2021Ha19: O. Hall et al., Phys. Lett. B 816, 136266 (2021): B-RIKEN: 115,116Tc, 116-121Ru, 118-124Rh, 121-128Pd, 124-129Ag, 127-
130Cd: 33 nuclides: half-lives and Pn.

2. 2021Su01: T. Sumikama et al., Phys. Rev. C 103, 014614 (2021): RIKEN: 101Br, 102Kr, 105,106Rb, 108Sr, 110,111Y, 114Zr, 117Nb: nine 
new neutron-rich nuclides identified, no half-lives available, expected to be B-n emitters.

3. 2021Mi07: A.J. Mitchell et al, Phys. Rev. C 103, 024323 (2021): CARIBU-ANL: 106Nb: T1/2.
4. 2021Mo10: B. Moon et al., Phys. Rev. C 103, 034320 (2021): RIKEN: 137,138Sb: half-lives, Pn and P2n.
5. 2021Ga10:  F.H. Garcia et al., Phys. Rev. C 103, 024310 (2021): TRIUMF: 129In: g.s. and three isomers: half-lives of all the four activities; B-

n decay mode seen but no Pn value extracted
6. 2021Pi11: M. Piersa-Silkowska et al., Phys. Rev. C 104, 044328 (2021): ISOLDE-CERN: 134,135In: half-lives, Pn, P2n, possible observation 

of B-3n for 135In decay.
7. 2021Ba34: J.C. Batchelder et al., Phys. Rev. C 104, 024308 (2021): ORNL: 125,125mAg: half-life, Pn. 
8. 2021Wa49: H. Watanabe et al., Phys. Lett. B823, 136766 (2021): RIKEN: 127mAg: half-life.
9. 2021Te02: D.A. Testovet al., Eur. Phys. Jour. A 57, 59 (2021): TETRA-ALTO: 123Ag: half-life, Pn.
10. 2020Ju02: A. Jungclaus et al., Phys. Rev. C 102, 034324 (2020): RIKEN: 136,137,138Sn: half-lives, Pn.
11. 2020Wh02: K. Whitmore et al., Phys. Rev. C 102, 024327 (2020): TRIUMF: 132In: half-life, Pn.



Beta-delayed neutron microscopic 
database: update 2024
New updates 2023 (Balraj Singh):

– Z>57: publications from Aug. 2020 to April 15, 2023;  118 bDN emitters; 3 papers 
(2020Or03, 2020Li08, 2022Ki23)

– Z<28: publications from Aug. 2015 to April 15, 2023; 242 bDN emitters; 41 papers

To add: new RIKEN measurements, end of 2023
To be uploaded online soon.
Publication to be prepared.



International effort 
• European ENSDF effort

– Presented at NuPECC Vienna Meeting, 2 Dec 2022
– Organised CM on Needs for a Comprehensive European Plan to acquire and 

curate Nuclear Data, 25-27 April 2023
– Contributed to NuPECC Long Range Plan 2024

• TWG 9: Open Science and Data
• Coordinator: Antoine Lemasson (GANIL)
• Section on Nuclear Data and Evaluation: P (Vivian) Dimitriou

– Co-organised Side Event on Nuclear Data at 67th IAEA General Conference
– Follow-up meetings and actions planned: goal to create European Nuclear 

Data Committee for high-level interventions (equivalent to NuPECC)



Consultants’ Meeting on Needs for a Comprehensive 
European Plan to acquire and curate Nuclear Data
 25-27 April 2023, IAEA
 Guest (remote) presentation: Keith Jankowski (DoE)

 Report: INDC(NDS)-0875; https://conferences.iaea.org/event/347/
 Some key recommendations:

 establish priorities for nuclear data measurements and evaluations 
for applications that will be addressed by a comprehensive 
European nuclear data programme - the priorities should be 
based on existing priority lists maintained by the different 
stakeholders

 establish a sustainable source of funding of measurements 
and data evaluation, including well-defined career paths in 
nuclear data that will involve national funding agencies and the 
European Commission (EC) (EURATOM and all other relevant EU 
work programmes)

 Proposed action:
 Consider organizing a side event at the IAEA General 

Conference 2023 to highlight the importance of nuclear data 
programmes for basic sciences, nuclear energy development and 
other applications worldwide

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


IAEA 67th General Conference – Side Event 
Providing the best nuclear data for 
tomorrow's nuclear solutions

• 26 September 2023, IAEA
• Lead organiser: Joint Research Center – EC (Arjan Plompen)

• Facilitated and supported by IAEA/Nuclear Data Section
• https://www-nds.iaea.org/index-meeting-crp/GC67-SideEvent/

• Innovation, research and development for tomorrows’ nuclear 
solutions

– Yolanda Benito (CIEMA T, Director General)

– Heloise Goutte (CEA, Scientif ic Director for Energy)

– Michael Fleming (OECD-NEA, on behalf of the DG)

• Opportunities, challenges and ways forward for nuclear data
– Arjan Koning (IAEA) – Introducing nuclear reaction and decay data

– Arjan Plompen (JRC-EC) – European perspective

– Keith Jankow ski (DoE) – United States perspective

– Tokio Fukahori (JAEA) – Japanese perspective

– Wenming Wang (CIAE) – Chinese perspective

https://www-nds.iaea.org/index-meeting-crp/GC67-SideEvent/


International effort cont’d
• Japan

– FTE=0.5 to 0.2 in 2011
– Evaluator retired (2021) - Partial funding (following Letters of Support from IAEA, DoE)
– RIKEN contribution: 

• H. Sakurai invited to NSDD meeting (2015;2022) and ICTP Workshop (2016)
• started with XUNDL in 2017 (training by F. Konev); compiler left RIKEN
• Director at NSDD 2022: not easy to use research funds for ENSDF evaluation

– JAEA contributed to GC67 Side Event (Tokio Fukahori)
• Wants to support one new ENSDF evaluator
• Need to identify interested candidate
• IAEA will help with seed funding for training 

– Outreach activity planned: 
• Satellite workshop on nuclear data at the Japan Physics Conference, 2024

– International speakers
• Cooperation with Otsuka (IAEA), Aikawa (Sapporo), Minato (Kyoto)



• China
– FTE=0.4 for both DCs: CNDC and Jilin U
– China is investing heavily in nuclear energy and nuclear research; many new 

NPPs and research facilities have been built in the past decade
– Investing in nuclear data is a natural development
– CNDC contributed to GC67 Side Event

• Discussions held with CIAEA and CNDC managers
• Agreement to introduce at least two new evaluators to the network (starting in 2024)
• Training is required: at CNDC, experimental facilities in China, IAEA, and other Data Centers
• IAEA will help by providing seed funds if needed

International effort cont’d



• India
– Seed funding to establish ENSDF evaluation activities at different universities: 

Chakraborty, Kumar
– Is this sustainable?

• Argentina (Bariloche)
– Outreach activities are being planned to create awareness and attract interested 

scientists
– Webinar + In-person workshop: topics will include nuclear structure and decay data, 

nuclear reaction data, benchmarking, codes and dissemination tools
– Dates tbd

International effort cont’d



Other tools and news
Since Viktor Zerkin’s retirement:
• X4-NSR PDF database is maintained – responsible at IAEA-NDS is 

Lidija Vrapcenjak 
• MyEnsdf Webtools: maintenance upon demand 
• JSON-Tree editor: available on GitHub and via browser to explore and 

test JSON files for ENSDF and NSR (V. Zerkin)
• DOI links: all IAEA reports (INDC(NDS) included) are assigned DOIs 

(also retroactively).



Thank you!
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