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,ABSTRACT. ,

~ high reso~:fion NaI(Tl)~Ge pair ~ctrQ;k~er has

been used to detect the prima~y E2 transitions followin~,
·thermal~tron capture 'in, 143Nd , 1620y , 1640y , 16SHO ,

167Er ,/13Yb and 179Hf ., These data, as well as other

thermal, resonance and average-resonance data have been

analyzed to study the \radiative quadrupole stren~th: Some

calculations have been done to retrieve the E2 intensities
1 •

from the average-resonance work. A quantitative ~heoreti-'

cal expression for the quadrupole strength function
~ .~

<r ./0> on the basis of the giant quadrupole resonance
y~

model is ~educed. A comparison between the experimental

and theoretical values for nuclei spanning the'mass

region between A=12 to A=2392:hOW the presence of the

influence of the GQR'on the r iation·strength. A

depression in the quadrupole strength has been observed in
-,

the mass range 144<A<igo. The gross dependence of' the E2

radiation width on~the' photon en~rgy ~nd the 'nuclear mass
,-'

number is ded~ced. The reduced E2 transition proba­

bilities for" seieral mass~s have b~determ~n~d.

The e~ergy atd intensity of all the observed high
. ~- .

energy transitions in most of the nuclei under study are
'\

presented~ A set of neutron separation energies of ' IS,

J
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ll.sotopes of Nd. Gd,. Dy., Ho; Er. Yb and Hf has been
~-" k;

estimated.. The thermal radiative capture cross :~ction-...j_....
14 I ~ •

of N. a Jltahdard us'ed in this work. is determined with..:.:~ -..'_.
improyed precision .
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CHAPTER I

'.

INTRODUCTION

Neutron capture gamma-ray spectrosc~:an

I
important· tool for studying nuclear structure, properties

of nuclear levels and characteristics of transitions
-...

between levels in general and that of highl~xcited

states in particular. This versatile field of nuclear

p -physics,has aided in the knowledge of different nuclear

models and in the understanding of various nuclear reaction

mechanisms. The electric and magnetic dipole transitions

originating from the neutron capture state (known as

~ primary El and Ml transitions) have been extensively

~studied in the past t~ investigate the spreading of single­

particle transition strength ,in highly excited states and

to examine the nature of the so-called giant dipole

resonance in the region of its lower energy tail. But

electric quadrupole transitions (E2) have rarely been

observed in the past because of their extreme weakness, and

as a result very few works have been done on such transi-

tions.

In this work experiments have been performed to

"1

,.




















































































































































































































































































































































































