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1. β-decay to bound states in the atomic cloud
2. first observation in the experimental storage ring
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Bound β-decay

First observation at ESR (163Dy, 187Re, 206,207Tl)

Time-mirrored process of orbital electron-capture decay; predicted by Jean, Daudel and Lecoin in 1947 and observed at the ESR in 1992
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β-decay to bound states in the atomic cloud
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Q-value for electric neutral atoms:
from the mass difference of the atomic masses (mass of the nucleus + mass of the bound electrons)

BEV = binding energy of the outer most valence electrons (<25 eV),      = mass of the antineutrinos (<2 eV )

Q-value of the completely ionized atoms:

BEn = sum of the binding energies of all electrons

Q-value for the β-decay in a bound state of the K-shell:

BEK = binding energy of the K-shell



Hans-Jürgen Wollersheim - 2022

First direct observation of bound-state β-decay

Parent and daughter ions 
are in the same spectrum

T. Ohtsubo et al., PRL 95 (2005) 052501
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Bound β-decay: results

bound/continuum branching ratio              direct Q-value determination              
→ Fermi function f(Z) of the β- decay
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Bound β-decay: results

bound/continuum branching ratio: 10-20% direct Q-value determination
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