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Energy Density Functional models
• ≅ 25 parameters fitted to data

✅ based on “in-medium” interaction

✅ wavefunctions with nucleons

✅ many observables accessible

✅ feasible for ~7000 nuclei

✅ symmetry-breaking => 3D shapes
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Masses

● neutron-rich Rh & neutron-rich Ru
○ triaxiality from spectroscopy
○ … and (indirectly) from masses

● neutron-rich Y,Zr, Nb, Mo
○ shape coexistence
○ failure to get details right

M. Hukkanen, W.R. et al., PRC 107, 014306 (2023).

  JYFLTRAP mass measurements

M. Hukkanen, W.R. et al., arXiv:2306.04517 [nucl-ex] (2023).
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Isomers
M. Hukkanen, W.R. et al., PRC 107, 014306 (2023).

M. Hukkanen, W.R. et al., arXiv:2306.04517 [nucl-ex] (2023).

● massive resolving power for isomers

● set of low-lying isomers in Rh

● new low-lying isomer in Ru

● qualitatively interpreted with BSkG’s! 

….. with Phase-Imaging-ICR!

Rh

115Ru
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Spectroscopy

● in-beam γ-ray spectroscopy @ JYFL

● looking for highly-deformed states

● no immediate evidence for that 
(as predicted by BSkG3!)

+

Neutron-deficient Radium isotopes

J. Heery et al, in preparation.
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Radii

Radii of triaxial nuclei S. Geldhof, PRL 128, 152501 (2022).

● all deformation impact radii

● not just β20 , but also β22 , β30 , β40, …!

● about to be put to the test with Ru’s!

B. Maass et al, in preparation.

● onset of deformation in Y & Nb chains

● radii of superheavies: Fm

Other projects ongoing
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Deformation

● 238U, 197Au @BNL  => deformation
● 208Pb @ CERN        => neutron skin

● simulations require nuclear densities
○ Wood-Saxon parameterisation
○ with naive input from B(E2) rates 

Relativistic collisions probe structure
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Deformation

● low-energy experiments measure 
volume deformation!

● but is not equal to surface deformation!
● Taking BSkG input fixes central collisions!
● First evidence of β40 deformation
● What will the future bring?

 …. but this misses low-energy physics!

Volume deformation

Surface deformation

W.R. et al., Phys. Rev. Lett. 130, 212302 (2023)

 ?
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1. ground state properties for 7k nuclei
a. masses
b. deformations
c. charge radii
d. pairing properties
e. rotational properties

2. Fission barriers for actinides

Expansion/modernisation (slowly) ongoing.

Available right now for BSkG3:
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Conclusion

We build large-scale, microscopic models for 
(mostly) astrophysical applications.

The interplay theory <-> experiment is crucial,
… and this is something we invest in!

● masses
● radii

● deformations
● (limited) spectroscopy

Coming up soon for comparison:

1. level densities
2. repository of nuclear level densities
3. fission properties => S. Bara

Other exciting things:

1. BSkG4            => G. Grams
2. Neutron stars => N. Shchechilin, C. Mondal
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