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Abstract of thesis

The aim of nuclear structure studies is to observe and describe the structures associated with symmetries in
nuclei, which in turn help us in understand the nature of nucleon-nucleon interactions in a nucleus as a many-body quantum
system. The protons and neutrons as constituents of a nucleus and their interactions are responsible for nuclear properties.
The evolution of nuclear structure as a function of valence nucleon number, i.e., the number of nucleons beyond a magic
number, can be inferred from the experimental level scheme and transition rates. In particular, the studies of low-lying, low-
spin excited states in stable nuclei provide valuable information on the interplay of valence neutrons and protons in nuclear
structure.

The present work contains two parts: The first one is devoted to the investigation of mixed-symmetry structure in
(A= 110, 130, 180) mass region and the second one to find the EO transitions in these nuclei.

Collective excitations are the common phenomenon in atomic nuclei. A special class of collective excitations,
called mixed-symmetry states, which are defined in the Interacting Boson Model-2 only and have been found in atomic
nuclei and are interpreted geometrically as an out of phase motion of protons and neutrons. Mixed symmetry states are also
sensitive to the strength of the residual proton-neutron quadrupole interaction in the valence shell and thus their properties
are important in constraining the strength of this interaction. A number of one-quadrupole phonon mixed symmetry (2+1,ms)
states have been found in vibrational like nuclei in A = 110, 130. 180 mass region. The energy of these states was fitted by
performing an Interacting Boson Model-2 calculation, which shows that the evolution in energy can be modeled with an

appropriate set of parameters in the IBM-2 Hamiltonian.




