
ENSDF related activities
(2019-2022)

Tibor Kibèdi (ANU)

Tibor Kibèdi, Dep. of Nuclear Physics, Australian National University ENSDF - NNDC 2021



Men power & ENSDF evaluations
TK retired in Nov 2020, Continue nuclear data related work at ANU (office, access to 
Library)
Jackson Dowie: completed PhD in 2021 expressed interest in BrIcc, NNDC contract to work 
on XUNDL
Bryan Tee: completed PhD in 2022, currently at CSRIO, working on NS_RadList

Mass chain evaluations:

Mass Chain review:
q A=162 (Nica, 2022)
Decay Data for Monitoring Applications:
Evaluations
q 137Cs b- completed (Aug 2022)
q 136Cs b- in preparation
q 131I b- in preparation
Review
q 105Sb to be completed 15-Nov-2022, 127Sb b-,  143Ce b-

172 B. Singh, 
T. Kibèdi

Review completed (Dec 2018)
Final revision in progress (BS)

173 T. Kibèdi In preparation
174 E. Browne, 

J.K. Tuli, 
T. Kibèdi

Z=66-69 (EB, JKT, submitted for review)
Z=70-80 (TK  in progress)
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a b s t r a c t

Electric monopole, E0 transitions in nuclei are reviewed. Values for ⇢2(E0) ⇥ 103,
X(E0/E2) and q

2
K
(E0/E2) are tabulated. Particular attention is paid to a complete re-

evaluation of all reported values starting from raw input data, i.e. none of the adopted
values are taken from the literature without evaluation. Values for J ! J transitions
for J = 0, J = 2, and some selected J = 4 transitions are given. The 2 ! 2
transitions involve evaluation of �(E2/M1) mixing ratios. These were usually assessed
from values given in ENSDF. Asymmetric uncertainties and multiple sources of error are
handled using up-to-date, Monte Carlo-based procedures. All conversion coefficients and
electronic factors are taken from the latest tabulations. As a second major component of
the review, a detailed illustration of the association of E0 transition strengths with the
manifestation of shape coexistence in nuclei is made. This demonstrates that large E0
transition strengths are a strong indication of the presence of shape coexistence in nuclei.
In many cases this is shown to be directly corroborated by B(E2) data. Some details of
experimental techniques behind the input data are given. The connection between E0
transition strengths and mean-square charge radii, isotope and isomer shifts is sketched.

© 2021 Elsevier B.V. All rights reserved.
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Electric monopole transitions in nuclei (2022Ki03)
qUpdate of 2005Ki02;

187 pure E0
qEvaluation of E0+E2+M1 between J>0 states

95 mixed E0+E2+M1 
q Analysis based on MC
q WCE,IPF(E0) from Dowie et al. 2020Do01

Table of electronic factors for E0 electron and electron-positron pair conversion 
transitions (2020Do01)
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Table of electronic factors for E0 electron and electron–positron pair
conversion transitions
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a b s t r a c t

A new tabulation of electronic factors is reported for electron conversion for elements of Z from 5 to
126 and electronic factors for electron–positron pair conversion for elements of even Z from 4 to 100.
The electronic factors for electron conversion, ⌦CE (E0), were calculated using a modified version of the
CATAR program developed by Pauli and Raff with a relativistic-Hartree–Fock–Slater approach (Pauli and
Raff, 1975). The electronic factors for electron–positron pair conversion, ⌦IPF (E0), were calculated using
the model developed by Wilkinson (1969). The data tables presented here cover all atomic shells up to
R2 and transition energies from 1 keV to 6000 keV and from 1100 keV to 8000 keV for pair conversion.
A comparison with previous electronic factor tabulations is presented. Ratios of experimental ⌦(E0)
values for 83 E0 transitions in 8  Z  98 are compared to this tabulation. Two examples of how to
use the tabulation to extract E0 strengths are also included.

CrownCopyright© 2019 Published by Elsevier Inc. All rights reserved.
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q WCE (E0), Z=5-126, based on modified 
version of CATAR (Pauli et al. 1975Pa26)

q WIPF (E0), Z=4-100), based on Wilkinson 
1969Wi29

q All atomic shells, fully compatible with 
BrIcc



Code developments
Codes released and maintained by the ANU

q BrIcc 2.3e (17-Jun-2020)

q BrIccMixing 2.3e (14-Aug-2020)

q GABS (20-Jun-2021)

q AveTools (10-Dec-2014)

Codes Under development/testing

q NS_RadList & UncTools: a testing (since Jul-2022)

More on Thursday morning
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ENSDF related meetings & talks
q 2019 TM on Nuclear data on monitoring (IAEA)

q 2019 GEANT4 workshop (Wollongong)

q 2019 NSDD (IAEA)

q 2020 TM on Nuclear data on monitoring (IAEA, remotely)

q 2020 DDEP workshop (Saclay, remotely)

q 2021 ENSDF code developments (IAEA, remotely)

q 2022 TM on Nuclear data on monitoring (IAEA)

q 2022 ICTP/TRISTE workshop (remotely)

q 2022 INDC, B. Tee was invited to talk on NS_RadList
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ENSDF related publications
q Dowie, Kibédi, Eriksen, Stuchbery, Table of electronic factors for E0 electron and 

electron-positron pair conversion transitions, ADNDT 131 (2020) 101283
q Kibédi, Gamsworthy, Wood, Electric monopole transitions in nuclei, Prog. Part. Nucl. Phys. 

123 (2022) 103930

q Sampaio, et al., Simulation of 125I Auger emission spectrum with new atomic parameters 
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(2022) 1

q Bakr S, et al., A benchmarking study of Geant4 for Auger electrons emitted by medical 
radioisotopes, App. Radiation and Isotopes 174(2021)

q Idrissou, et al., Targeted radionuclide therapy using auger electron emitters: The quest 
for the right vector and the right radionuclide, Pharmaceutics 13, 7(2021) 1-21

q Tee, et al., High-resolution conversion electron spectroscopy of the i 125 electron-
capture decay, Physical Review C: Nuclear Physics 100, 3(2019)

q Tárkányi, et al., Recommended nuclear data for medical radioisotope production: 
diagnostic gamma emitters
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