Shape coexistence and superdeformation in “°Si
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Shape coexistence sdpf-space calculations (SDPF-NR")
o Different shapes among states of the same nucleus » Adjusted SDPF-NR interaction to reproduce “®Si shell gap
o Narrow energy range: a few MeV of excitation energy o Additional deformation from pf-shell particles:
» Slight gain for oblate 14 poo S U soprnre e
Motivation for %°Si and vibration s 2p g . """"""""" '
» Coexistence of different collective structures!!: » Significant gain in = 10 f e Y e
1. 07 (0.0 MeV): Oblate bandhead of a rotational band prolate deformation: : ° :
2. 07 (5.0 MeV): Vibration of the ground state B(E2)yspg = 49 e*fm"* 5 °F oyt ) 1
3. 07 (6.7 MeV): Prolate bandhead of a rotational band B(E2)sppr = 120 e*fm* s - = = Vibration
4. Superdeformed rotational band? (E =10 MeV) 2] » 1 particle in pf-shell N FIT S e e
(38% of sdpf 2p-2h). 0 o
Y Projected generator-coordinate method
» Beyond-mean field approach (constrained HFB basis
’ | + symmetry restoration + configuration mixing)
Oblate Spherical Prolate B » Successful description of shape coexistence:
Weigh Weigh Weigh
Methodology oo 51 02 00 0T 02 00 61" oo
Nuclear shell model'®): Exact diagonalization 0% o0 2% 60

Projected-GCM!*): Visualization of deformation
Elliott’s SU(3)!°/: Analytical insight
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Elliott’s SU(3) I Lo 1 o
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o Pure SU(3): Degenerated oblate and prolate structures
o Quasi-SU(3)+ds/,: excitations from ds/;-s1/2 to d3)2 Superdeformation
» 0p-0h oblate ground state and 4p-4h prolate excited bandhead S dof q IoF Ao ah 1890 MeV
. . . " e Superdetormed structures (s - appear at 18- ev:
» Collective vs single-particle competition: H = /1, — kff° P (sdpf 4p-4h) app
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o Oblate+vibration structures are well reproduced ; e 1 oo 000
o Prolate structure is not reproduced: weak B(E2, 47 — 27) Excitation energy (MeV) B
» Reduction of d;/, single-particle energy (USDB-MOD : :
3/2 SINSIEP By ( ) Shape invariants
» Oblate and vibration remain mostly unperturbed (Op-0h component)
»  Prolate structure gains deformation (more 4p-4h component) o Are the shapes of the bandheads physically meaningful?
» Oblate ground state: f = 0.47 +0.08, 37° < y < 60°
L4 poo » Vibrational state: f =0.42 +0.12, 34° < y < 60°
17 lag. . var o iag. . var S » Prolate excited state: f = 0.50 +£ 0.08, 0° < y < 32°
g oF Bl = =, T T o The bandheads are f-soft and present a broad y range
>
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