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The bottom line

The nuclear electromagnetic moments of 
odd nuclei are all about:

1. Polarization
2. Self-consistency
3. Symmetry restoration

About half of the nuclides in nature are odd
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Basic definitions
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Schmidt limits
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Shape and spin polarization

Picture: courtesy H. Wibowo
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“Intrinsic”
Symmetry broken

“Laboratory”
Symmetry restored

Time-odd spin alignment & symmetry restoration
β

J. A. Sheikh et al., J. Phys. G48, 123001 (2021)
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Intrinsic moments = moments of the symmetry-broken state
Spectroscopic moments = moments of the symmetry-restored state

Spectroscopic moments = moments measured experimentally

Nuclear quadrupole & dipole moments
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The first systematic nuclear-DFT analysis

of the electromagnetic moments
in heavy deformed open-shell odd nuclei
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Blocked quasiparticles were tagged by the neutron
i13/2 (Ω=+13/2) or proton h11/2 (Ω=+11/2) single-particle orbitals
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Conclusion:
Spectroscopic electric quadrupole moments can be inferred
from the intrinsic ones at ~5% precision only at |Q|>1b)
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Spectroscopic magnetic dipole moments
cannot be inferred from the intrinsic ones
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Spectroscopic moments: theory vs. experiment
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Nuclear-DFT analysis of electromagnetic 
moments between the Sn and Gd isotopes
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Picture: courtesy H. Wibowo

Quadrupole moments: theory vs. experiment

H. Wibowo et al., to be published
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Magnetic dipole moments: theory vs. 
experiment

Picture: courtesy H. Wibowo

H. Wibowo et al., to be published
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Moments of the 9/2 states in In
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Moments of the 1/2, 7/2 & 9/2 states in Ag

R. P. de Groote et al., submitted to Phys. Lett. B
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Moments of the h11/2 isomers in Sn

T
.J

.
G

ra
y

 e
t 

a
l.

,P
h

y
s.

 L
e
tt

. B
 8

4
7
 (

2
0
2

3
) 

1
3

8
2

6
8

g = μ/I



Jacek Dobaczewski

Quadrupole moments in Sb

effective charges

𝑒𝜋 = 1.6, 𝑒𝜈 = 1.05
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no effective 

charges !!!
effective charges

𝑒𝜋 = 1.6, 𝑒𝜈 = 1.05
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DFT d
5/2
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effective g-factors:

𝑔s,eff = 0.6𝑔s

𝑔l,𝜋 = 1.11

𝑔l,𝜈 =−0.02
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Magnetic dipole moments in Sb
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The first systematic nuclear-DFT analysis
of the electromagnetic moments

in excited quasiparticle states
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How to calculate odd nuclei in nuclear DFT?
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DFT
Exp
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Energies of the K-mixed states
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What’s next to consider

Segré chart of electromagnetic moments

Electromagnetic moments of odd-odd nuclei

More advanced functionals

Octupole deformation

Triaxiality

Configuration interaction

K-mixing

Quadrupole/octupole collectivity

Two-body meson-exchange currents
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Thank you


