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Atomic mass: Important input for astrophysical calculations  
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𝐴𝑀 = 𝑍𝑚௣ + 𝑁𝑚௡ + 𝑍𝑚௘ − 𝐵𝐸
Where do you get the atomic mass values?



Why do we need the AME (Atomic Mass Evaluation)?

2026/04/23 AME-HINA -- CNRS IRL Satellite Workshop 3

Recommended 
masses are published 
in mass tables

Mass measurement: 
 absolute mass 
 connection between masses

All data available for 135Ba

Overdetermined systems

Least-squares method
find unique solution

Flow-of-information Matrix
Significance of uncertainties



Brief history of AME (11 tables since 1955)
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1955: A.H. Wapstra established least-squares method to solve 

the overdetermination problem 
1986: G. Audi discovered the flow of information matrix 

2006: A.H. Wapstra passed away 
2008: G. Audi established the AME collaboration with China

Tables: AME1955, AME1961, AME1964, AME1971, AME1977, 

AME1983, AME1993, AME2003, AME2012, AME2016, AME2020

A.H. Wapstra
(NIKHEF/Amsterdam) Memorandum signing in China 2008

Collaboration meeting in Orsay Sep. 2023
Next collaboration meeting in Orsay May 2026 



Recent History of the AME/NuBASE Collaboration
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coordinated by G. Audi (AME & NuBase)

coordinated by M. Wang (AME) and G. Audi (NuBase)

Kuwait 2013

Orsay 2016



The most recent NuBASE and AME tables 
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Coordinated by 
M. Wang (AME)

and 
F.G. Kondev (NuBase)

since March 5, 2021
Nubase 41,117 downloads!
AME I 26,038 downloads
AME II 57,651 downloads
Almost 125,000 downloads

https://www-nds.iaea.org/amdc/

https://www.anl.gov/phy/atomic-
mass-data-resources

http://amdc.impcas.ac.cn

(IAEA)

(IMP)

(ANL)

Next edition AME2025 
To be published Sep. 2026



2026/04/23 AME-HINA -- CNRS IRL Satellite Workshop 7

The HINA experiment @DESIR/GANIL

Highly charged Ions for Nuclear physics and Astrophysics

Polynesian Goddess of the 
Moon and Stars 

HINA

Hinaupoko Devèze

2025--2029



HCIs: an exotic matter!
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Where do we find them?

Supernova remnants Active galactic nuclei

Stellar corona

NS merger

HINA: Nuclear decay of 
unstable HCIs

Measured H-,He- 140Pr at GSI
Litvinov+, PRL, 2007
Orbital EC in H-like ions



Galactic Cosmic rays propagation & decay of HCIs
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Astronomic Clocks: Galactic Cosmic Rays
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Most interesting GCRs
(Astronomic Clocks)

Measurement is conducted at AMS-
02 @ISS since 2011
https://ams02.space/

A. Oliva PhD thesis 2007 A.Oliva, talk in CRs and 𝛎s in MME conference, 2024



Consideration of EC in the GCRs propagation simulation
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Measured H-,He- 140Pr at GSI
Litvinov+, PRL, 2007

Factor 2/3



HINA experiment @DESIR: What? How? Why?

2026/04/23 AME-HINA -- CNRS IRL Satellite Workshop 12

HINA
Decay highly charged 

light ions 
Decay highly charged 

light ions 

Trap-based setupTrap-based setup

Nuclear physics 
Astrophysics

Nuclear physics 
Astrophysics

High precision
New applications

High precision
New applications

HINA@GANIL

Cosmic Ray
EC on H-,He-&Li-like ions
Nuclear physics, CR & PNC?



Preliminary HINA beamline @DESIR
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Under 
test

to be constructed in 2026 
with the MPIK



Preliminary beamline layout @DESIR
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Collaboration NPAT-IRL : TITAN -- HINA 
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NEEC (Nuclear Excitation by Electron Capture)

Carol Jiseth
Ospina Umaña
(PhD candidate)

Energy storage: 
nuclear battery? 

Sep. 2025

Astronomic Clocks GCRs

TITAN-EBIT: in-trap spectro


