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Recap
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Basic definitions
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Schmidt limits

m=gL L + gs s

G
e

rd
a

 N
e

y
e

n
s,

 R
e

p
. P

ro
g

. 
P

h
y

s.
 6

6
 (

2
0

0
3

) 
6

3
3–

6
8

9
 

Schmidt
limits



Jacek Dobaczewski

Experiment
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Odd near doubly 
magic nuclei
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Odd near doubly
magic nuclei
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Mechanism for e-m moments generation

V=-lQ1Q2

V=-ls1s2
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Electric quadrupole 
moments
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• Spectroscopic
moments

• Average values for
UNEDF1
SLy4
SkO’
D1S
N3LO

• Relative RMS
deviations
much smaller than
the residuals
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Magnetic dipole 
moments
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Magnetic dipole moments
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Magnetic dipole moments vs. experiment
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Optimisation of the spin-spin interaction
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Magnetic dipole moments
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Magnetic dipole moments
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N=83 isotones
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Indium
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Magnetic octupole 
moment in 45Sc
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Visualisation of the magnetic multipole 
moments in axial symmetry 

l=1

l=2

l=3



Jacek Dobaczewski

HF+AMP, magnetic moments in 45Sc 
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Schiff moment in 225Ra
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225Ra Schiff moment vs. 225Ra octupole moment

J.D., J. Engel, M. Kortelainen, P. Becker, Phys. Rev. Lett., 121, 232501 (2018)
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225Ra Schiff moment vs. 224Ra octupole moment
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229Th
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J.D., J. Bonnard, P. Becker, et al. to be published
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J.D., J. Bonnard, P. Becker, et al. to be published

Nilsson levels in 229Th vs. octupole deformation
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Conclusions

1. Ground-state and isomeric electromagnetic moments are 
known in hundreds of odd and odd-odd nuclei, measured 
by atomic spectroscopic methods up to a very high 
precision.

2. In the standard shell-model calculations, agreement with 
data is achieved by using the concept of effective charges 
and g-factors.

3. In the nuclear DFT calculations, magnetic moments have 
been rarely considered so far.

4. Poorly known time-odd sector of the nuclear DFT 
crucially influences the magnetic moments.

5. Adjustments of the nuclear DFT coupling constants to 
data should take the magnetic moments into account.
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Thank you
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„Spin” magnetic dipole moment
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HF + angular momentum projection (AMP)
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