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@ Nuclear DFT methodology

Self-consistency Spin-core polarization Symmetry restoration
“Intrinsic”
Symmetry broken
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@ Nuclear magnetic dipole moments

Spectroscopic magnetic dipole 4 moment is defined as:
dr n P. Ring and P. Schuck, The
H = ? <I I\M 10 | 11 > ; Nuclear Many-Body Problem
| II) = angular momentum projected (AMP) states

A
A 3 . .
Ml() — \/ TﬂﬂNZ {gs(l)szi_l_g}l)fzi}a
i=1

gl = glP(g¥) = 5.59(-3.83), 5 =gP(g")=1(0).

Since the self-consistent polarizations act in the full single-particle
space, no effective g-factors are needed!
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Systematic nuclear DFT calculations: 5Sn-Gd

64 ee
62 |
60
58 |

56 |

o4 —0
52 | %000.000
""" XX XXX XXX XX X S
N0 r0e0000000000000000000 -

I
J
1
I 1
1 I 1
1 | | | 1
T T I I I I NN BT BT TN S RN S ST ST NI NN ST SR T ST ST N R R R

50 54 58 62 66 70 74 78 82 86 90 94 98 102
Neutron number N

Proton number Z

H. Wibowo, et.al., arXiv:2503.15738 g, = 1.7(4) (UNEDF1)



0.0
] @ Experiment —
P Odd-N v11/2
B Theory
= _05-
2 ]
3 :
L _10-
o A
fo!
U -
O -
= —1.5_
) ]
C -
% N I L N I (O N S N A A N A A N P I N N A
2.0 - . .
= - Schmidt line
—25 rr T 1Tt hTt 1+ 1P+ 1P nr1+>nr >+ >0 01+ 16010 160 17 17 1T 1 711
cccococCocCcCcCCCorto0,00,0000000000% D LD
DD DDD DD DDD D S~ Iy l\mné\ Lyt atats °)><'3< "?< "?< i 8‘02 Cg 0‘)"7@
SSSSSSSNRNRS NSNSy
Nuclel

g/ = 1.7(4) (UNEDF1)

H. Wibowo, et.al., arXiv:2503.15/738

Magnetic dipole u (uy)

Theory vs. experiment: Sn-Gd

4.0
® Experiment L
1 W Theory +
’ O
- <
3.0
i " L (] 4
! A d * o 0% &
i L 4 L2 [ R .
251 *® L) ? Iy
| " aggyn
2.0 - o FNENy
. Schmidt line LN | I
15 : | | | | | | I | | | | | | | | | | | | | | | | | |
PEBSRB3s8 8T TE SSSSSIIEE & £
Nuclel
N. J. Stone, INDC, report INDC(NDS)-0658
N. J. Stone, INDC, report INDC(NDS)-0794
N. J. Stone, INDC, report INDC(NDS)-0816

Yordanov D. T. et al., Comm. Phys. 3, 107 (2020)
Lechner S. et. al., Phys. Lett. B 847, 138278 (2023)



Meson-exchange contributions



Meson-exchange contributions

A A
Magnetic moment operator: o = Z L1y, i T+ Z flop, ke + -
k k<t



Meson-exchange contributions

A A
Magnetic moment operator: o = Z [L1y, 1 + Z floy, g +
k k<t

. k A
One-body: Fibk = gé )Ek +g{"ss



Meson-exchange contributions

A A
Magnetic moment operator: o = Z [L1y, 1 + Z floy, o +
k k<t
A k)7 k) A
One-body: Hib ke = gé e, + g{F)s,

. 1 :
Two-body meson-exchange: N12\IbLO (r1,r2) = 9 / d’x X X le\IbLO (x,r1,T2)



Meson-exchange contributions

Magnetic moment operator:

One-body:

Two-body meson-exchange:

Next-to-leading order (NLO):

R. Seutin, et al., PRC 108, 054005 (2023)
T. Miyagi, et al., PRL 132, 232503 (2024)
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The NLO intrinsic and Sachs contributions to the magnetic moment operator are
given by
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NLO magnetic moment operators

The NLO intrinsic and Sachs contributions to the magnetic moment operator are
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Odd near doubly magic nuclei (two-body currents)
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Optimum Landau parameter g, (two-body currents)
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Summary and Outlook

z? Summary @ Outlook

% Bayesian analysis to determine
precisely the optimum Landau
parameter g.

% The obtained value of the optimum
Landau parameter g, is around 3.2.

v The inclusion of the meson-

exchange currents improves the % Systematic nuclear DFT

predictions of magnetic dipole calculations of magnetic dipole
moments in 39K, 39Ca, 7Cu, 57Nji, moments across the nuclear chart

19Ca, 209Bj, 209Pb, 133Sb 131In, and with the inclusion of meson-
133G. exchange currents.
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