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Nuclear shape (deformation) manifested by spectra

A common feature of systems that have rotational spectra is the

existence of a “deformation™, by which is implied a feature of anisotropy
that makes it possible to specify an orientation of the system as a whole. In

NUCLEAR STRUCTURE

Volume IlI: Nuclear Deformations

a molecule, as in a solid body, the deformation reflects the highly

anisotropic mass distribution, as viewed from the intrinsic coordinate frame
defined by the equilibrium positions of the nuclei. In the nucleus, the
rotational degrees of freedom are associated with the deformations in the
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nuclear equilibrium shape that result from the shell structure. (Evidence for
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PP+QQ interaction for heavy nuclei

Shell Model (Fermions) wm IBM (Bosons) === Collective Model (shape)
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introducing N-body operators in the boson space even if the fermion operator was
only one and/or two body. If one has to do this, the introduction of the boson space and
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Shape Phase Diagram for identical bosons system
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An updated SPT views on Xe nuclei near A=130

Therefore, we conclude that 128Xe is not a close realization
of E(5) symmetry, leaving '**Xe as the most likely candidate
among the Xe isotopes. Our analysis highlights the importance
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in the Qp-Q2 plane. In other words, for a mucleus with
no well-defined shape there can be rich possibilities to
develop shape(s) including unisual ones when it gets ex-
cited. This seems to be what we have encountered iu the
present exarnples.

the average intrinsic moments (i._.“,-'vj = (0.19.23.6%).

128 e appears to be. hence, a rigid triaxial spheroid.

previously interpreted as the evidence for the rigid triax-
ial deformation of 2Xe, can also be well explained by
the v-soft deformation of 2?Xe. These two correlators
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v—soft rotor modes manifested in energy spectrum
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What have we missed?

The consequence is that level schemes are not a sensitive
enough probe, and B(£2) values can provide more detailed

comparisons, but quadrupole moments are the most stringent
test of theoretical models [11].
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We examine a quantum phase transition in y-soft nuclei, where the O(6) limit is simultaneously a
dynamical symmetry of the U(6) group of the interacting boson model and a critical point of a prolate-
oblate phase transition. This is the only example of phase transitional behavior that can be described
analytically for a finite 5, d boson system.
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Quasi-SU(3) coupling induced oblate-prolate shape phase transition in the Casten triangle
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ered that while the QQ force acting on the (1gg/7,2ds/,) or-
bit pairs tends driving the evolution toward the O(6) dynam-
ical limit, that acting on (1% 2, 2f7/2) robustly changes the
shape from oblate to prolate at N = 76, moving the deformed



An SU(3) scheme for rotor modes

PHYSICAL REVIEW C 85, 064312 (2012)
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Quadrupole force:
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Prolate-oblate SPT in the SU(3) IBM
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Critical behaviors corrected by pairing plus finite N
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Application to Xe128,130

The B(E2) values (in W.u.) TE2=eQ
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Conclusion

1, Even Xe nuclei near A=130 are gamma soft and

lie close to the critical point of the shape
transition from prolate to oblate.

2, Odd Xe nuclei?

Thanks for your attention!



	幻灯片 1: Understanding Xe isotopes near A=130 through the prolate-oblate shape phase transition
	幻灯片 2
	幻灯片 3
	幻灯片 4
	幻灯片 5
	幻灯片 6
	幻灯片 7
	幻灯片 8
	幻灯片 9
	幻灯片 10
	幻灯片 11
	幻灯片 12

