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Abstract

In this thesis, the energy states in the ground states band GSB

158-170 :
DY 1sotopes.

and the (B,y bands) were calculated for the
To determine the characteristics of each isotopes, the energy of
the first excited state E(27) and the ratio between second
excited state to first excited state (R,,, = E4{/E27) given first
information on nuclei. The different excited states to the first
excited state E(I")/E(27) /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 (Aw)? 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 E,, /I was

plotted as a function of the spin I. The relationship between the
energy of each state to that preceding it r (I + %) was plotted to

identify the numerical value of r and determine the
characteristics of each nucleus along its different states. the ratio
E(I{)/E(27) as a function of spin (I) once and with neutron
number again are drawn for these isotopes to have more
information about their properties. The previous different

methods and calculation of the energy of different states along



the yrast and excited bands has been calculated using the
standard relations for each limit, U(5), O(6) and SU(3) and a
comparison with the experimental data show that they the

158-170

1sotopes DY have rotational properties

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 BM were best, while the
calculations of IVBM and IBM-1 varied in accuracy from state
to state and from one isotope to another. Finally, the reduced
electric quadrupole transition probability B(E2) was calculated
for different states in the GSB, using the IBM-1 model, The
surface energy potential of the isotopes under study was also
calculated for its importance in giving the final shape of the
nucleus, which confirmed the rotational properties of the

isotopes under study.
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