
Probing the stability of superheavy nuclei
Searching for the clouds of stability above the sea of instability
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Too short-lived?

Get excited.
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²⁵⁷Sg: Probing the Shell Effects 

on Fission

Discovery of K isomers in 
seaborgium
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K-isomeric states observed across four Sg 
isotopes.

The shortest-lived superheavy nucleus 
ever observed!

…identified via its longer-lived K isomer.
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Superheavy nuclei
● 104 or more protons
● Electric repulsion favours fission: the 

nucleus splits into two fragments
● Quantum shell effects help hold the 

nucleus together shell effect [MeV]
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I. Synthesis

Two nuclei fuse. 

Nucleus may become trapped 
in an isomeric state.

II. Transport & separation

Electromagnetic fields separate the 
new nuclei from the beam. 

III. Detection

A detector records three signals:
 
→ implantation
→ conversion electrons 
→ fission

50Ti
204Pb 252mRf

Fusion

The results presented here are based on experiments U328 and G-22-00034, 
performed at the X8/TASCA beamline at GSI Helmholtzzentrum für 
Schwerionenforschung, Darmstadt, Germany, within FAIR Phase-0, and on SHIP 
runs R212, R228, R231, R239 and R273. We thank GSI’s ion-source and UNILAC 
staff, the Experiment Electronics department and the Target Laboratory for their 
support. This work was supported by the German BMBF (Grant No. 
05P21UMFN2), the Slovak Research and Development Agency (Contract No. 
APVV-22-0282) and the Slovak grant agency VEGA (Contract No. 1/0019/25).

 K isomers, long-lived excited states with high K, 
may be more stable than the ground state.

Clouds of stability confirmed!

Three signals reveal the nucleus’s story.
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Indication of K isomerism in 
seaborgium?

Ground state, K = 0 High-K state

Nucl. leveli

Nucl. leveli+1

Known K isomers

New K isomers

New isotopes

Experiments
We probe the nuclear stability 

at its extremes Angular-momentum projection 
on the nucleus’s symmetry axis.

K

Angular mom.Lab. axis

What is K?

Sym. axis

New isotope discovered

New isotope discovered

Clouds of stability?

How to catch a nucleus
The ground state may not survive – a K isomer can!

Island of stability
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