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Abstract of the thesis

The content of this work was; the study of positive parity energy states of even — even Zirconium ®*%Zr and the even-even Germanium *"°Ge isotopes
using the Interacting Boson Model version one IBM-1 with boson number N=N,. The study included also, using of the interacting Boson Model with
configuration mixing end the effect of Particle-Hole excitation. The model space has been extended by introduced terms including 2p-2h excitation to the
original Hamiltonian of IBM-1. Accordingly the decay scheme has been built for the studies isotopes of both nuclei. These isotopes consider as medium
mass nuclei and appeared that, they are a part of U5 symmetry group and then moving in shape toward the O(6) symmetry group to SU(3) deformed group.
It is found that Zr isotopes gave clear shape coexistence from U5 to O(6). By introduced the configuration mixing parameters, we found that, the calculated
energy level moved closed to experimental data especially those of high spin levels. In this study a concentration on 0*,53 has been made in the calculation
of the reduced electric quadruple transition probability B(E2) and compare the result with the available experimental data.

The results for energy spectrum of Zr isotopes using IBM-1 and IBM-C compared with each other and with the available experimental data.

In the case of studding the Germanium isotopes, energy of states have been calculated using the two versions of the interacting boson model and the results
also compared with experimental values. We calculated and compared the energy level of ground band, quasi-beta and quasi-gamma bands and from the
results we concluded that, there is quick phase transformation to the rotational phase and the calculated levels are closed the experimental data.

From the agreement between the calculated nuclear properties and the experimental ones, it is clearly that the IBM-1 plus mixing configuration has an

ability to describe the nuclear structure of Zr and Ge nuclei.




