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Shape and spin core polarizations

Spin polarization
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Nuclear density functional theory
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Time-odd spin alignment & symmetry restoration

“Intrinsic” p
Symmetry broken

Q —1/2 “Laboratory”
Symmetry restored
O =hole N - .
M) = f d3d 0

|Q=I) | IM) s B dy0(8)|2, 8)
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Odd near doubly
magic nuclei
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* Proton-odd (squares) & neutron-odd (circles) nuclei
* Average of UNEDF1, SLy4, SkO’, D1S, N3LO functionals
RMS deviations much smaller than the residuals
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Effective spin g-factor? Who ordered that?

[P. Sassarini et al., J. Phys. G49 (2022) 11LT01 }
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The first systematic nuclear-DFT analysis of the
electromagnetic moments in excited quasiparticle states

‘ O data exist \ -
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Neutron s.p. energy (MeV)

How to calculate odd nuclei in nuclear DFT?
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Excitation energies of odd dysprosium isotopes
oF
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66 band-head states were associated with the lowest calculated quasiparticle

states of the given spin and parity. Among those were 27 calculated ground
states and 21 were calculated low-lying excited states below 300 keV.

[ J. Dobaczewski et al., to be published ]
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Magnetic dipole moment (“N)
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Electromagnetlc moments of odd dysprosmm 1sotopes
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Summary of results obtained in the Gd — Os isotopes
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Conclusions

Essential role of simultaneously taking into account: \
a) Polarization

b)  Self-consistency

C) Symmetry restoration

Isovector spin-spin interaction is essential in determining the
spin polarisation and magnetic dipole moments.

A single parameter, the isovector Landau parameter of

g, =1.7(4), has been adjusted to data across the mass table.

Large single-particle phase space (well beyond the valence
space) allows using the bare effective charges and bare g-
factors. (No adjustable “effective” values are needed.)

The calculated magnetic dipole moments p and electric
quadrupole moments Q reproduce the known experimental
data in odd-N open-shell isotopes of Gd-Os with the RMS
deviations of Ap=0.32 p, and AQ=0.30 b, respectively.

The effects of the triaxiality, octupolarity, two-body currents, K-
mixing, and configuration interaction (...) remain to be studied.
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