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Shape coexistence in he vy‘ﬁuclei: initial indications

ectroscopy studies in the neutron-deficient
nuclel areund Z=82 (lead region): experiment versus theory
New appreaches towards the heaviest nuclei:
laser ionization spectroscopy »~
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« Shape Coexistence in Atomic Nuclei

« states with different (Qquadrupole) shapes at similar binding energy
» the result of the interplay between two opposing tendencies:
« stabilizing effect of closed shells (and subshells):

* residual proton-neutron interaction: correlation energy
(Heyde and Wood, Review Modern Physics (2011))
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« Shape coexistence in heavy nuclei: initial indications
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* Life time measurements: 184-188Hg: ANL, JYFL
* B-decay studies: 1821847 — 182,184

y-branchings, conversion coefficients
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« Comparison with theory

Interacting Boson Model

Configuration Mixing Beyond Mean Field
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« Transitional (arrows) and spectroscopic (loops) quadrupole moments given in eb units

KU LEUVEN
IBM-CM: Garcia-Ramos PRC 89 (2014)
BMF: Yao PRC 87 (2013). Piet Van Duppen




« Quadrupole Sum Rules

« relate experimental ME2’s with quadrupole deformation parameters

(D. Cline, Ann Rev Nucl Part Sci 36 (1986) 683)
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— need more precise experimental matrix elements (e.g. HIE ISOLDE - 5 MeV/u)

— need theoretical developments (including tri-axiallity, odd-mass nuclei):

microscopic origin of shape coexistence
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« Two level mixing calculations

G.J. Lane et al., NPA 589 (1995) 129 mixed
P. J. Brussaard, P.W.M. Glaudemans 1977

not-mixed
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« Two level mixing calculations

Deduced from fitting the higher-lying levels using the variable moment of inertia model
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= Q% states: only weakly mixed for all 182-188Hg
= 2*states: mixing is changing from 29% up to 98%
= 4* states: dominant deformed configuration for all 182-188Hg
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« Two level mixing calculations
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« Two level mixing calculations

182Hg: a,2=29% 0,2= 3% fitted un-mixed ME2’s:
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Comparison with beyond mean-field calculations
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* Polonium isotopes — 8
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* InGas Laser lonization Spectroscopy (IGLIS)  xs5. 1 -0175s 3 = (9129
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Conclusion

« Shape coexistence is firmly established (took >40 y) but the underlying
microscopic mechanisms needs further experimental and theoretical input

LTt D

« Need for more precise experimental data (e.g E2 matrix elements), nucleon
transfer reactions and need to combine all information available (— consistent
picture)

Energy
Nuclear Reaction Ly

Tip 1=

* Further theoretical developments (triaxial DOF, odd-mass nuclef)

Gamma spectroscopy
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* New opportunities with the new facilities (see talks M. Huyse and Y. Blumenfeld)
» actinide region: laser spectroscopy and possibly post-accelerated beams

Radioactive decay

T, angular correlations

S mm
ON
|
1|

KU LEUVEN

Piet Van Duppen



Reflections
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