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AME & NUBASE

⇒ ANL-NDP contributes since 2005 – involved in the 2012, 2016 & 2020 editions
⇒ latest libraries were published in March 2021: AME2020 & NUBASE2020  

● coordinated by M. Wang (IMP) & F.G. Kondev (ANL) 
● recommended data for 3558 ground states and 1983 isomers

● impact on the fundamental sciences (not only NP) and applied programs
● one of the most cited articles in LE Nuclear Physics 

⇒ provide the recommended values for
atomic masses, various decay and
reaction Q values & other basic
nuclear properties (T1/2, Jπ, decay
modes and BR) for all known nuclei in
their ground and isomeric (T1/2 >100
ns) states



AME: What Data Are Considered
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published direct mass data since AME2016

⇒ experimental data are critically evaluated & the recommended values and their 
uncertainties (covariances) are determined using least-squares fit approach  

MSU

ANL

⇒ Direct (mass spectrometry) and Indirect (reactions and decays) Data worldwide
● TOF & MR-TOF, Storage Rings & Penning Traps - DIRECT
● Reaction Energies – (n,g), (p,g) and (a,b) – close to stability 
● Decay Energies - b-, b+, a and p decays – far from stability INDIRECT



erratum …

…publication

Value of Evaluation – example 69,69mCo

● 69Co – 100% influence from 1
● 69mCo – 93% influence from 2 and 7% influence from 1

1

2

claimed to be 69Co, but 
it is actually 69mCo



NUBASE – Ground states & Isomers

132Sb and 132mSb

J. Van Schelt et al., PRL111 (2013) 061102 

NUBASE evaluation of basic nuclear properties
⇒ masses (Ex) for isomers and their method of deduction – integral part of AME
⇒ T1/2, Jπ, decay modes and BR for both ground states (3558) and isomers (1983)
⇒ properties of 205 Isobar Analog States  

F.G. Kondev et al., CPC 45 (2021) 030001 

1983 isomers from NUBASE2020

● beware of isomers – do we have the right relations? 

DIRECT

INDIRECT



Value to ENSDF

SHIPTRAP data
E. Morin (2022)

current ENSDF data
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AME extrapolations

rms = 215 keV

⇒ using an empirical approach by assuming that the Trend of the Mass Surface 
(TMS) is smooth 
● TMS extrapolated mass values for a limited number of unknown nuclei
● replace “irregular” experimental masses by TMS extrapolated values – 77 

cases in AME2020

not always justified … new physics?
S. Michimasa et al., PRL125 (2020) 122501

build up of deformation around N=40

accuracy of the AME extrapolation

TMS in AME2016, BUT exp in AME2020



Witek Nazarewicz (PI) Vojtech Kejzlar

AME extrapolations – cont.

experts in nuclear theory, nuclear data, nuclear astrophysics & statistics 

⇒ Collaborative DOE/SC/NP FOA 
funded project between MSU, 
ANL and SKIDMORE
● quantify nuclear binding in 

regions where no experimental 
data are available by employing 
global nuclear models, current 
Nuclear Data and Bayesian ML–
implications for nuclear 
astrophysics

Rikel Chakma
post-doc

Filip Kondev (Co PI) Hendrik Schatz (Co PI)



https://www.anl.gov/phy/atomic-mass-data-resources
https://amdc.impcas.ac.cn/web/nubcleus%202_en.html (IMP)

(ANL)

New dissemination platforms
pdf & ascii
covariances

Desktop ApplicationsNucleus++: Data Analysis Tool

Mobile Applications

https://www-nds.iaea.org/amdc/ (IAEA)

Android

Windows

iPhone & iPad



2016 2023

Next AME & NUBASE Libraries

● initially planed for 2024 -> currently aiming for 2026
⇒ limited workforce – positive development Rikel Chakma (ANL)
⇒ collaboration is more challenging – mostly via ZOOM …

2024


