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Abstract

In this thesis, the energy states in the ground states band GSB
and the negative parity band NPB were calculated for the ?/%?°Rq
isotopes. To determine the characteristics of each isotopes, the energy
of the first excited state E2T and the ratio of the different excited states to
the first excited state EI;f/E2F have been studied. To determine the
possibility of a back- or- up bending for each isotope under study, the
relationship between the moment of inertia 29/h% and the square of
rotational energy (hw)? of a photon emitted (when a transition between
two successive states occurred) was plotted to recognize the change in
the properties of each isotope. To study the shape of the E-GOS curve
for each isotope and knowing the type of change in the characteristics of
the nucleus, the relationship between the gamma energy over spin divided

by the spin E, /I was plotted as a function of the spin I. The relationship

between the energy of each state to that preceding it (I + 2 /1) was plotted
to identify the numerical value of r and determine the characteristics of
each nucleus along its different states. The energy differences between each
state in GSB and previous and subsequent states in the NPB and GSB were
finally studied, the staggering relationship was determined in the energy
difference, and the ability of the staggering to be zeroed to ensure that the
nucleus phase was changed. The previous different methods showed the
magical properties of the 2!°Ra isotope, and the vibrational properties of the
2I8Ra isotope, and the ?*°Ra analogue the properties of the transition
U(5)-0(6), while the ?**?*Ra showed the transition characteristics SU(3) -
O(6). The appropriate relations in the interacting boson model IBM-1, the
interacting vector boson model IVBM and Bohr-Mottelson model BM

were used to calculate the energy states of each nucleus and compared with



the experimental results. The calculation showed that the results of
IBM-1 were the best, while the calculations of IVBM and BM varied
in accuracy from state to state and from one isotope to another. The
IVBM developed by adding extra term to the original equation , another
development was done by added another term to the original equation of
BM models, and the calculations were returned and the results were better.
Finally, the reduced electric quadrupole transition probability B(E2) was
calculated for different states in the GSB, using the IBM-1 model.
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