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Abstract

In this paper, the interacting boson model (IBM) is used to calculate electric quadrupole transition rates
between different levels in the Cadmium isotopic chain (!'*1%Cd) in the E < 3 MeV region. The method
involves a combination of U(5) and SO(6) symmetry limits. Wave functions of various intruder levels are
expressed as a combination of wave functions in two boson spaces (N and N+2), with the electric
quadrupole transition operator determined by them. Effective charges of the transition operator are
determined by comparing to experimental values of quadrupole transition rates. Theoretical predictions
from two methods, using only the U(5) dynamical limit and a mix of symmetries, are compared. Results
indicate that the mixed symmetries method improves prediction accuracy for all transitions considered.
The U(5) dynamical limit is successful in analyzing quadrupole transitions between ground band levels
and levels with longer half-lives, confirming the presence of a closed neutron sub-shell in the '%°Cd
nucleus. The mixed symmetries prediction is more accurate for inter-band transitions and transitions
originating from intruder states.

Keywords: Mixed of symmetries, Electric quadrupole transition rate, Intruder state, Interacting boson
model (IBM)
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