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AME & NUBASE

⇒ Contributions to AME & NUBASE are collaborative effort 
⇒ 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
● ones of the most cited articles in LE Nuclear Physics 

⇒ AME: provide the recommended
values for atomic masses (decay and
reaction Q values) for all nuclei in
their ground state

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



AME & NUBASE - updates 

Ongoing Effort
● integrate all relevant data into the 

databases
● identify and resolve discrepancies
● modernizing legacy codes

AME & NUBASE Updates
● significant amount of new data has 

been incorporated since the last 
AME & NUBASE publications
⇒ references included 4610 (AME) 

& 5138 (NUBASE) 
● improved precision in the masses 

of over 1000 isotopes compared 
to AME2020



AME evaluation - Example: MR-TOF

Figure from: Blaum, K., Eliseev, S., Goriely, S. (2023). 
Masses of Exotic Nuclei. In: Tanihata, I., Toki, H., Kajino, 
T. (eds) Handbook of Nuclear Physics . Springer, 
Singapore

● we don’t accept the authors ME values automatically 
⇒ frequently communicate with the authors – when erroneous values are 

observed  corrections via private communications or published errata 

MR-TOF
⇒ relatively fast measurements
⇒ improved precision



AME & AI/ML

experts in nuclear theory, nuclear astrophysics & nuclear data

● Collaborative DOE/SC/NP FOA funded 
project between MSU/FRIB & ANL
⇒ 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

● collaboration meeting in March 2025@MSU 
⇒ provided interim mass table to “train” theoretical models

W.Nazarewicz (PI)

AI&ML



2016 2023

Next AME & NUBASE Libraries

● initially planed for 2024 -> currently aiming for 2026
⇒ limited workforce – positive development Rikel Chakma (PD-

ANL)
⇒ collaboration is more challenging – mostly via ZOOM -> 

managing different time zones …

2024

● ~2.4 FTE total
⇒ 1.4 ANL

● ~3.5 FTE 
total
⇒ 0.4 ANL

Collaboration
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