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AME2020 vs AME2016

● 777 new experimental data
► 477 mass spectrometry  
► 300 decay energies 

● masses for 74 nuclei measured for the 
first time

● significant impact at the neutron- and 
proton-rich sides

● impact in the region of heavy nuclei

● improved mass uncertainties for 857 nuclides
● worsen mass uncertainty for 313 nuclei –

mostly derived from TMS (extrapolation), but 
some are for measured masses – e.g. 167Lu 
(30 vs 37 keV) 



What is included in NuBase?
● masses & Ex for isomers (T1/2>100 

ns) and their method of deduction
● T1/2, Jπ, decay modes and BR for 

both ground states (3558) and 
isomers (1983)

● properties of 205 Isobar Analog 
States (IAS) 

integral part of AME
● need to assign a mass measurement result to a specific nuclear state (ground or isomer)
● cases where the experimental Dm/m is insufficient to resolve ground state from isomers
● cases where excitation energy of the isomer is used to determine the ground state mass

complete, up-to-date & reliable information about the basic NP properties



I

Deformed nuclei 
K-isomers (high-J)
Spin-traps Isomers (odd-odd)

Spherical Nuclei
Spin-trap Isomers (high-J)
Seniority Isomers

● Excitation energy (Ex) & T1/2
►Ex=160#(40#) keV in NuBase, 

but +X(+Y, …) in ENSDF
►T1/2 - “#” from systematics –

Trend in Neighboring Nuclei 
(TNN) - e.g.T1/2(233Thm)=2# s –
from the known BE3 for 235Um -
the same configuration change

● not clear which state is the ground 
state or the isomer
► ‘*’ in col [59:59] – DEx>Ex/2
► ‘&’ in col [60:60]

● previous assignments in doubt
► EU in col [61:62] – 11 cases, 
e.g. 138Pmm (10 s) – gs in ENSDF

►RN in col [61:62] – 9 cases, e.g.
181Pbm

● uncertainties are symmetrized –
X(+DX1-DX2) to Y(DY)

NUBASE2020 - Isomers

1983 isomers with T1/2 > 100 ns



NUBASE2020 - Directly measured spins
ENSDF: Jπ=(1/2-)

● weak experimental  arguments
● systematics or theory

NuBase: Jπ=(1/2-)
● weak experimental arguments

NuBase: Jπ=1/2-#
● systematics or theory

NuBase: Jπ=1/2-*
● directly measured spins – a wealth 

of new information using “in-source” 
(e.g. RILS at ISOLDE and TRILIS at 
TRIUMF) and “collinear” (e.g. CRIS 
at ISOLDE) laser spectroscopy

● parity from other spectroscopic data

827 ground states

235 isomers

latest ND compilation of nuclear spins
A. MacDonald et al., NDS114 (2013) 397



Conclusions & Outlook

● the new AME2020 & NuBase2020 evaluations – complete, up-to-date & reliable 
information about the basic NP properties 

https://www-nds.iaea.org/amdc/
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● extension to other NP properties – nuclear structure, astrophysics & applications

● improving treatment of data correlations & extrapolations – important in the era of 
FRIB (astrophysics) and in studies of heavy and super-heavy nuclei

● if you spot a typo or error or if something is not clear please let us know:
kondev@anl.gov (F.G. Kondev) and/or wangm@impcas.ac.cn (M. Wang)

future additions & improvements
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