
A theoretical study of the nuclear structure

in the even–even Yb isotopes

A. Zyriliou

ú
, T.J. Mertzimekis, A. Khaliel and E. Mavrommatis

Department of Physics, University of Athens, Zografou Campus, GR–15784, Athens, Greece

ú
Contact author: kzyriliou@phys.uoa.gr

Motivation

The medium–to–heavy mass Ytterbium (Yb, Z=70) iso-
topes located in the rare–earth mass region are well–
deformed nuclei that can be populated to very high spin.
Spectroscopic information becomes scarcer as the neutron
number increases impeding the understanding of nuclear
structure in this mass region, where interesting phenom-
ena, such as shape coexistence, have been predicted.

In this work, energy levels, —2, B(E2) and transition
quadrupole moments Q2 for even–even Yb isotopes with
94 Æ N Æ 108 have been calculated using di�erent the-
oretical models. The results are compared to available
experimental data [1] and can serve as guide for future
experimental studies in the neutron–rich Yb isotopes.

Figure 1: Experimental energy levels and lifetimes for the g.s. bands
of 164≠178Yb [2].

Theoretical Models

The following models have been employed in this study:
IRotational Model (ROT)
IPhenomenological Model (PhM) [3]
IFinite–Range Droplet Model (FRDM) [4]
IHartree–Fock BCS Model (HFBCS) [5]

Energy Levels - PhM

The rotating-core energy: E
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where j0 and j1 are the inertial parameters of the rotational core. The rotational frequency
of the core Ê
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Figure 2: PhM [3] energy levels after fitting the experimental data (Exp) [1].

Results

Table 1: Experimental B(E2)s taken from [1], (ROT) values extracted from experimental energies and
lifetimes [1] and extrapolated lifetimes (fig. 3) through equations [1], (PhM) values obtained from theoretical
energies (eq. 1), (FRDM) and (HFBCS) values calculated from —2 [4, 5].

FRDM: —2 parameters extracted from the radius vector
in Á parameterization via
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HFBCS: Skyrme MSk7 used for this model and —2
calculated from Q2, Q4.

Figure 3: Extrapolated values of · (2+
1 ) and E(2+

1 ) for

178,180Yb

Conclusion & Future Directions

An overall good agreement was found between experi-
mental results [1] and theoretical predictions. The latter
can prove useful in an upcoming experiment to study the
structure of the neutron–rich 178Yb at IFIN–HH using the
fast–timing technique. In addition, calculations with the
IBM [6] and the proxy–SU(3) [7] models are in progress.
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