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Physics Motivations &

Prediction of strong octupole deformations in the ground state of neutron-deficient actinides:
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Physics Motivations

Prediction of strong octupole deformations in the ground state of neutron-deficient actinides:
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Decay spectroscopy observables

H Parity doublets T

Soft octupole deformation
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Splitting: 10s of keV
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octupole vibration
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Decay spectroscopy observables

H Parity doublets T
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octupole vibration
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Hindrance factor: Empirical measurement of the impact of structure
effects on a-decay

HF ~ 1-4: Identical initial and final single-particle states

HF ~ 4-10: Initial and final single-particle states are mixed/have a
favourable overlap

HF ~ 10-100: Initial and final single-particle states do not have a

favourable overlap, but have same parity and spin projection
HF ~ 100-1000: No favourable overlap, parity change, same spin

projection

HF > 1000: No favourable overlap, parity change, spin flip

Alpha-decay tends to conserve parity and parity change will produce
large (>100) hindrance factors

However: Octupole deformation breaks parity

Alpha-decay towards opposite parity states becomes
more favoured (HF~10)
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The 1262 experiment @IGISOL (Jyvaskyla)
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The 1262 experiment @IGISOL (Jyvaskyla)
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The 1262 experiment @IGISOL (Jyvaskyla)
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Analysis
225Pa N 221Ac N 217Fr

Literature :
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Data analysis
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Data analysis

Qa(g-s-to-g.s.) = Qo + E5
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Data analysis
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Data analysis
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Interpretation
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Interpretation
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Interpretation

Sheline RK, Liang CF, Paris P. Int J Mod Phys A. 1990;05(14):2821-31.
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Interpretation

225Pa Ground state: 5/2

+
L 223.7

5/2* 180.0

Sheline RK, Liang CF, Paris P. Int J Mod Phys A. 1990;05(14):2821-31.
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Interpretation
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Interpretation
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Interpretation
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Interpretation
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Interpretation
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Interpretation Parity doublets
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Interpretation

Sheline RK, Liang CF, Paris P. Int J Mod Phys A. 1990;05(14):2821-31.
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Interpretation &
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Transition towards the octupole vibration region
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Interpretation

Actinium Isotopic chain
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Interpretation

Actinium Isotopic chain
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Interpretation Rey-herme et al.,
. o PRC 108, 014304 (2023)
Actinium Isotopic chain
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Summary

- Production of neutron deficient actinides at IGISOL using the Z22Th(p,xn)?3**Pa reaction.
- Alpha, y and electron decay spectroscopy of 2®Pa

- Signature of a static octupole deformation in 222Ac

- Indication of a transition towards octupole vibration for more neutron deficient actinium isotopes
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Summary

- Production of neutron deficient actinides at IGISOL using the Z22Th(p,xn)?3**Pa reaction.
- Alpha, y and electron decay spectroscopy of 2®Pa

- Signature of a static octupole deformation in 222Ac

- Indication of a transition towards octupole vibration for more neutron deficient actinium isotopes

However:
- Insufficient detection efficiencies (especially for conversion electrons)

- Signs of a potential missing state
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>EASON SEASON R
(Spectroscopy Electron Alpha in Silicon bOx couNter) 5@21“ et

RECHERCHE

Two main goals:
1) Counting detector for laser ionisation spectroscopy of HN/SHN (~ 100 Hz)
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Perspectives

SEASON@IGISOL.:
- SEASON'’s commissioning 2024/2025 using the 232Th(p,xn)>3**Pa reaction
- Potential experiments:
- 23U(p,xn)=+*Np: Production of 2’Np and study of its decay chain - Study of #*°Ac
- 22Th(a,xn)®**U: Neutron deficient uranium (e.g. 2%°U)
- 23U(a,xn)Z™Pu: Neutron deficient Pu and Np isotopes

SEASON@S3-LEB:

- Combination of decay spectroscopy and laser spectroscopy
— Access to ground state informations of parent nucleus

- Study of even more exotic nuclei
— Access to actinides close to N = 132

Thank you for your attention !
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