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Augular correlation studies of three even-oven radioactive nuclei, namely
Fe®, Tel? and Ba'®, which come under the non-deformed region of mass 40
L A< 154 where undertaken by Rama'Mohan el al (1965 and 1967). in order to
assign the spins of the excited states and the characteristics of transitions, by
using a slow-fast triple coincidence seintillation spectrometer. These exper;-
mental results are now analysed with those predicted theoretically on the basis
of various existing models by Bohr and Mottelson (1953), Davydov and Fillipov
(1958, 1960), Mallaman (1961). Raz( 1959), Schraft (-Goldhaber et ol (1958) and
Wilets and Jean (1956).

The general characteristics observed by the cxperimental studies of Rama-
mohan et al, are 0F, 2+ spins for the ground and first oxcited (1965, 1867)
states for all the three even-cven nuelei, with quadrupole multipolarities in the
transition from the first excited state to the ground state.

The spin of the second excited state of Tel?t is characterised by spin 4 where
as those of the remaining two nuclei hy the spin 2. These characteristics of Te124
confirm the Bohr-Motticlson’s model, for even-cven nuclei with the ground state
rotational bands with 0+, 2+, 4+ values. There is, however, an exception to the
regularities observed in the even- even nuclei in the region 40 < A < 164, The
ground state rotational band in even-even nuclei are characterised by consecutive
states with AZ being 2 and the transition proceeds by a cascade of pure E2.

According to Scharff- Goldhaber and Weneser, the following characteristics
are observed in the region of 66 < A < 154. The ratio of the energy of the second
excited state to that of the first excited state ranges between 2 and 2.5.  The low
lying states usually have the spin sequence 0+, 2+ and 2* and the E2 cross over
transition occurs with greater probability than the upper transition. The cross
over transition 2+— 0+ proceeds by E2 while the upper transition is predomi-
nantly E2 with a small admixturc of M. Coulomb excitation data also indicate
that the probability for a transition from the first excited state to the ground statc
is higher than that which would be expected on the basis of a single particle model.
This fact reveals that the large E2 transition probabilities in case of lighter ele-
ments are due to collective cxcitations of individual nucleons. Besides, it is also
noted that the energy of the first excited state increases as the number of
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neutrons or protons approaches to the completion of the shell and shows a
prominent peak at the filled shell. These facts predicted theoretically by nuclear
models are noticed in the level characteristics of Fe®® and Ba'3 arrived by the
experimental investigations of Ramamohan et al, (1965, 1967).

The spin sequence of the ground, first and sccond excited states of Fe®® and
Ba® arc obtained as 0, 2 and 2. The ratio hetween the energics of the second
excited state to the first one is respectively 2 and 1.93. TFurther the transition
from the second to the first excited state is characterised by E2-4-M1 multipolari.
ties. This result confirms the validity of the theoretical predictions of Mallaman
(1961). The 0+, 2+ and 2+ pattern in the low lving excited states is mainly duc
to collective vibrations of individual nucleons.

The slight decrease in the value of the ratio between the energies of the second
cxcited state to that of the first for Ba® is due to the fact that the neutron number
78 of that isotope is in the vicinity of the magic number 82.

The harmonic pattern of energy levels of Ba'® at encrgies 605 keV.
1168 KeV and 1845 keV with the spins 0, 2 and 4 and with the dipole radiation
in 4— 2 transition is in agrecment with the Bohr-Mottelson’s predictions of
weak to moderate coupling model.

The 0, 2 and 2 spin levels with cnergies 0 keV, 800 keV and 1600 keV, ob.
served in the studies of Fe% by the same investigators Ramamohan el al,, form
the harmonic pattern supporting the theoretical predictions of Bohr-Mottclson
model in the region of strong coupling with nnstable potential.

Hence, it is concluded that the nuclear excitation spectra arrived by cxperi-
mental studies is in good agreement with that predicted by theoretical methods,
using the various nuclear models.
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