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Nuclear Structure

Energy scales in nuclear physics
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Nuclear density functional theory

Picture courtesy of H. Wibowo

Self-consistent equations are solved iteratively, which includes the polarization effects
summed up to all orders without recurring to the lowest order perturbative coupling.
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“Intrinsic”
Symmetry broken

“Laboratory”
Symmetry restored

Symmetry restoration
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Spectroscopic moments are determined for symmetry-restored wave functions without
using effective charges or effective g-factors and compared with experimental data.

https://doi.org/10.1088/1361-6471/ac288a
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Electromagnetic moments in nuclear DFT

J.
 D

o
b

a
cz

e
w

sk
i

et
 a

l.
, 

a
rX

iv
:2

5
1

1
.0

4
6

3
2

https://arxiv.org/abs/2511.04632
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Radiative decay and electromagnetic moments in 229Th

We determined the magnetic 
dipole transition strength 
B(M1:3/2+→5/2+) between the 
isomeric and ground states of 
229Th and discussed the effects 
of parity breaking, 
configuration mixing, and 
time-odd core polarization. 
Without parameter 
adjustment, the obtained 
results favorably compare 
with the experimental data 
but also indicate the need to 
systematically adjust the 
octupole degrees of freedom 
in future functional 
parametrizations.
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Coulomb energies in 229Th
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Meson exchange currents in nuclear DFT
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https://link.aps.org/doi/10.1103/PhysRevC.108.054005
https://link.aps.org/doi/10.1103/PhysRevLett.132.232503
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µ1B + µ2B
µ1B

Meson exchange currents in nuclear DFT
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Electric dipole moments in nuclear DFT
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Our results highlight the potential of 227AcF for
exceptionally sensitive searches of CP violation. 



Jacek Dobaczewski

Anapole moments in nuclear DFT
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https://arxiv.org/abs/2511.04632
https://link.aps.org/doi/10.1103/PhysRevC.65.045502
https://link.aps.org/doi/10.1103/PhysRevC.65.045502
https://link.aps.org/doi/10.1103/PhysRevC.65.045502
https://link.aps.org/doi/10.1103/PhysRevC.65.045502
https://www.sciencedirect.com/science/article/pii/0003491680902171
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Self-interaction in nuclear DFT
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Multipole tomography of atomic nuclei
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X. Sun et al., arXiv:2605.26088
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Conclusions

1. Nuclear DFT is the theory of choice to determine the low-
energy properties of open-shell nuclei of arbitrary 
particle numbers, deformations, and angular momentum.

2. Symmetry breaking followed by symmetry restoration 
allows for an efficient description of emergent nuclear 
phenomena.

3. Large nuclear-DFT single-particle phase space (well 
beyond the valence space) and self-consistency allow for 
treating various polarisation effects to all orders. 
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Thank you
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