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Figure 6: The systematics of the first excited K™ = 2+ K™ = 0% bands in the Z=50-82
closed shell region for Nd to W nuclei and the associated B(E2) values connecting to the

ground state for both types of bands.
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Figure 9: The number of 0% states observed with experiments at the Munich Q3D up
to 3.0 MeV in excitation energy for Sm through Hg nuclei. We observe that fewer 0+
states in the Sm and Hg than in the well-deformed nuclei such as the Gd, Er, Yb, and
Hf. The Pt, and Os, nuclei are known to be ~-unstable. The Hg isotopes have well known
coexisting excitations. In 2002, one of the first Q3D measurements observed 13 01 states
in one nucleus below 3.1 MeV [35]. This work was followed by many others [36, 37, 38,
30, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49] to reveal that, in some cases, tens of 01 states
exist in the low lying structure of deformed nuclei.

P40 b b R

%
&
4 *i"“ 8 '\é) '\G‘? ~ :h

I-\':.-'

g

Aprahamian et al, PPNP, in preparation

Roelof Bijker, ICN-UNAM



IMSTITUTE OF PHYSICS PUBLISHING JourMaL oF PHYSICS G: NUCLEAR AND PARTICLE PHYSICS

1. Fhys. G: Mucl. Part. Phys. 27 (2001) R1-R22 www.iop.orgflournalsfjg  PII: S0954-3809(01 ) 183374

TOPICAL REVIEW

Characterization of the 3 vibration and 07 states in
deformed nuclei

P E Garrett

Lawrence Livermore National Laboratory, Livermore, CA 94551, USA
Received 26 October 2000, in final form 7 November 2000

Abstract

A summary of the experimental properties of the first excited 0% states in
deformed rare-earth nuclei is presented. By appealing to the original definition
of a g vibration laid down in the Bohr—Mottelson picture, it is re-emphasized
that most of the 07 states are not 8 vibrations. A consideration of all available
data, especially that from transfer reactions, and of microscopic calculations of
(* states underscores the need to consider the role of pairing in the description,
and labelling, of these states.
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Comments
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Comments are short papers which comment on papers of other authors previously published in Physical Review C. Each Comment
should siate clearly to which paper it refers and must be accompanied by a brief abstract and keyword abstract.

Properties of the intrinsic matrix elements of the interacting-boson-
approximation E2 operator in the rotational limit

R. Bijker and A. E. L. Dieperink
Kernfysisch Versneller Instinaut, Rijksuniversiteit Groningen, Nederland
(Received 14 July 1982)

It is shown that the dominance of 8 — y and y — g over 8 —g E2 transitions in the SU(3)
limit of the interacting-boson-approximation mode! reported by Warner and Casten can be ex-
plained simply in terms of properties of the intrinsic £2 matrix elements.
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FIG. 1. Intrinsic B(£2) values in the SU(3) limit (left
scale) and the ratio Bp, (right scale) as a function of R for
N =16. The range of R in the rare-earth nuclei, —1.2 < R
< =0.5, is indicated by vertical lines.
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IBM Hamiltonian

§

H = (1—£)ﬁd—4(N_1)

QM) - Q)

ig = V5(d x DY
Qux) = (SJr x d+ dl x 5);&2) + x (de > (‘{);82)

T#(EQ) — eBQ,u(X)

Special Solutions: Dynamical Symmetries

£E=0 U(5) spherical

E=1 x=0 SO(6) ~v-unstable

E=1 x=-3V7 SU(3) prolate deformed
E=1 xy= +%\/7 SU(3) oblate deformed
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Classical Limit
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Equilibrium Shape
spherical UB) £€=0 Bo=0
~v-unstable SO(6) €=1 x=0 Bo=1

prolate deformed SU(3) €=1 x=-3V7 Bo=+v2 7 =0°

oblate deformed SU(3) ¢ =1 x=+3V7 Bo=+V2 7= 180°
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Quantum Phase Transitions

Hamiltonian: H = (1 - &ng - 4(N£_ @00 - Q0) 0<e<1
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B- and y-vibrations
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Intrinsic Energies & ME

Bijker & Dieperink, PRC 26, 2688 (1982)
Leviatan, AP 179, 201 (1987)
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Intrinsic Energies
_ 9\@Xﬂo

Es 44 /2xB0(B3 + 3)

g > £, deformed region

Ratio: Ev/Eg < 1

SU(3) limit
§ =1
1
X = :FE\/7
Bo = V2
Ey/Eg = 1
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E2 Transitions
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Case Studies

Intrinsic IBM Experiment
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Summary and Conclusions

* One-phonon 3 and y vibrations

* Intrinsic energies: E /E; <1

- E2 transitions: dominance of
Yy —qgoverfy —g

+ Case studies: Gd, Dy, Er, Yb, Hf,
W (Z=64-72)

- Finite N effects

» Double-phonon excitations:
BB, By and yy
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The Nature of 0™ Excitations in Nuclei
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