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Quantum algebras (also called quantum groups) are nonlinear generalizations of the
usual Lie algebras, to which they reduce in the limiting case when the deformation param-
eters are set equal to unity. From mathematical point of view they have the structure of
Hopf algebras. The interest for applications of quantum algebras in physics was triggered
in 1989 by the introduction of the q-deformed harmonic oscillator. In this connection
the quantum algebra suq(2) has been used for description of superdeformed bands of
even-even nuclei and rotational nuclear and molecular spectra.

The construction of chains of subalgebras of a given q-algebra is a non-trivial problem,
since the existence of a chain of subalgebras of the corresponding Lie algebra does not
guarantee the existence of the q-analogue of this chain. In particular, the so,(3) subalgebra
of u,(3) has attracted much attention, since its classical analogue is a basic ingredient of
several nuclear models, as the Elliott model and the $u(3) limit of the Interacting Boson
Model (IBM), the Fermion Dynamical Symmetry Model (FDSM), the Interacting Vector
Boson Model (IVBM), the nuclear vibron model for clustering, as well as of the su(3)
limit of the vibron model for molecules.

In the present report we compute the reduced matrix elements of a special second-rank
tensor operator (quadrupole operator) in the u,(3) D so,(3) basis (for the most symmetric
u,(3)-representation) and investigate some of their properties. Also we construct a sim-
plified boson realization of the so,(3) subalgebra of «9(3) and the corresponding soq(3)
basis states.

It should be noted that the obtained results, are valid only for real values of the
deformation parameter q. On the other hand the comparison of the experimental data
with the predictions of a number of physical models, based on the q-deformed suq(2)
algebra, shows that one can achieve a good agreement between theory and experiment
only if q is a pure phase (q = eIT). Nevertheless, we suppose that these quadrupole
operators describe some q-deformed excitations (q-deformed phonons).
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