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K-iIsomers as a lab for
Single Particle Levels (SPLs)



K-isomers: formation and decay

 Excited states in deformed nuclei with a
large spin projection

* Formed by broken-pair nucleons (multi
quasi-particle excitation)

« Common in nuclei with high-j levels
close to the Fermi surface

 Fission decay hindrance
— enhanced stability in heavy elements AR
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K-isomers: formation and decay

» Excited states in deformed nuclei with a 4+ 5. 8. 6

large spin projection -_
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K-Isomers: decay spectroscopy “*[

* Energies and lifetimes of states
determined through y-spectroscopy

 Intraband transitions provide
information on isomer configuration
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Long-standing ambiguity
in 24No

* Rotational band of K = 8™ not
populated adequately

* Relying on theory model predictions

 Excitation energy as the only
benchmark

« Configuration inferred from level
structure
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Laser spectroscopy
for nuclear structure



Hyperfine spectroscopy

J — atomic spin

* For nuclides with I # 0 we observe a YAl 4 I - nuclear spin-
yy F =] + I —total spin

splitting of atomic levels | .. ideees P

« Hyperfine structure is determined by tJ
nuclear moments ;

* Agrs — 1 Byrs — Qs o

(x> 9r) (Qo, B2) -

* [sotope/isomer shifts determined by
nuclear charge radii
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In-gas-jet laser spectroscopy
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JetRIS operation
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Extraction time: ~100 ms

Spectral resolution: > 250 MHz

Sensitivity: 1 ion/s

Efficiency: ~0.1%

to be improved :*)
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Experimental results &
extracted nuclear properties



Experimental results
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Experimental results
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Configuration assignment

Experimental data:

« Unambiguous assignment of gx = #
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Nuclear theory models B
b 9/2~
[ 5/2”
-
« Theory models favour proton-proton C 0/2F
most often® 3L 1/2”
- Z =102 _
b ) 74??
» Theory SPL spectra show a large : /2 ‘”i
. L 5/2
shell gap at N = 152 5 ot Lot
3/3+ 1/2*+ 3/27
-6 — 11/2° 1/2%
« Neutron-neutron configuration N — 159
energies are overestimated " 0/
na 5/2*
1/27F
i

N. Minkov et al, Phys. Rev. C 105 (2022) KU LEUVEN



Nuclear theory models
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Nuclear theory models
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Nuclear charge radii in iIsomers Hf
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Next steps
for laser spectroscopy
of iIsomers in A~250
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Collaborating with theory groups

* Firm configuration assignments can « Currently only two publications list
be supplemented with HFS data calculated moments for 2°*No

« Nuclear moments are an underutilized  Skyrme EDF
benchmark for theory N. Minkov, L. Bonneau, P. Quentin, J. Bartel,

H. Molique, D. Ivanova

o EXiSting data from A~180 laser o Macroscopic_microscopic WS
spectroscopy of isomers M. Palczewski. P Jachimowicz, M. Kowal
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