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Quadrupole and octupole collectivity in the semi-magic nucleus 2%°Hg, .

Isomeric decay spectroscopy of 2%Ir,,



Shell (non-)evolution and collective (vibrational) octupole
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Figure 1.1: Empirical energies [3-5] of single-particle orbitals around the 2°*Ph shell gaps, relative

to 2%Pb [6]. Arrows show Al = Aj = 3 orbital pairs across the gap.
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Comparison with theory

Comparison of the relevant experimental energies and elec-
tromagnetic properties with theoretical values based on the
shell model (SM) and time-dependent Hartree-Fock (TDHF)
calculations in 2°°Hg. For details see the text.

- Fixes e, =1.5e (E2)

Observable EXp. SM TDHF
E(27) (keV) 1068 1068 -
B(E2:2F —0F) (W) <44(6) 542> -
E(3;) (keV) 2705(2) 2657 2990
B(E3) (W.u.) <y 28 26
Qs(27) (eb) 0.0(6) 041 -
B(E2: 10" — 81) (W.u.)  0.84(7)? 0.87

Q.(57) (eb) 0.74(15)* 057 -

L. Morrison et al., Phys. Lett. B 838, 137675 (2023)

SM : Alex Brown
TDHF: Paul Stevenson



B(E3) systematics
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Collective (vibrational) octupole
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Figure 1.1: Empirical energies [3-5] of single-particle orbitals around the 2°*Ph shell gaps, relative

to 2%Pb [6]. Arrows show Al = Aj = 3 orbital pairs across the gap.

Hg: ms,, is empty =>the 3--> 0* misses the s, ,-f;, correlations



B(E2) systematics
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The 2* state wave function
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B(E3; 5- -> 2*) values in W.u.

is poorly understood

exp. the(b)
206Hg 0.18(2) 1.17
204pt \0.039(5) 0.713

S.J. Steer et al., Phys.Rev. C 84, 044313 (2011)

...discrepancy is common to both 2°°Hg and 2°*Pt and most likely due to the 2+ wave
function, which in a pure proton model space is poorly described. Note that E3

transitions are mediated by the h11/2 - d5/2 conversion,...
S.J. Steer et al., Phys.Rev. C 78, 061302 (2008)



DESPEC FAIR-0 experiment at GSI, May 2022
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Analysis: Gee Bartram *S. J. Steer et al, Int.J.Mod.Phys. E18, 1002 (2009)
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Conclusions

safe Coulex of 2°°Hg .. at MINIBAL, HIE-ISOLDE

E(3*)=2637 keV B(E3)=30*10 ,; W.u.

B(E2)=4.4(6) W.u. < B(E2),,=5.42 W.u.

shell model and time-dependent Hartree-Fock calculations
2* wave function not completely understood

L. Morrison et al., Phys. Lett. B 838, 137675 (2023)

S450 DESPEC exp. at GSI in May 2022
DEGAS array
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DESPEC collaboration



