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Abstract

The level structures of 159Tb, I75Lu and 15}Eu fullowing

1596d, 8 -decav of 175Lu and electron capiure

the B -decay of
- 153 . :
EC-decay of Td, respectively, have been stud:ed ditililzing s
hyper pure Ge detector for E1 & 60 keV @ high purity .» and Ge
(L1} detectors for EY > 60 keV,as well as a Gellij-Nal/T1,
fast-slow coincidence spectrometer. Gamma-ray energies and in-

tensities were extracted trom the gamma-ray spectra and qamma-

gamma coincidence spectra.

In 15%b, twenty two gamma-ray transitions have been abser-
ved . Four of them at energies of 245:0.5, 269.5:0.3,371.0:0.5
and 249.1+0.5 keV were observed for the first time belonging to

159

the B -decay of Gd and confirm the excistence of two levels

at 3B4.71 keV and 429.1 keV which were not reported before in
the 3 -decay of 15960.

In 175Lu, ten gamma-ray transitlions which could be fitted
into the decay scheme cf 175Yb. Four of these transitions with
energies B9.4,229.5,343.4 and 432.8 kel have been observed for
the first time which confirm the existence of two energy levels
at 343.4 and 432.8 keV not earlier reported to te populated in

the 3 -decay of RS .

153 , , ‘
In tu, ernergies and intensities of tne garm

transitions were extracted. Thege. measurements clr-

tfy some experimerntal incansistancles 1r the Jliter-
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ature. The half-Yife of the 103.2 kev leve! wou de-
termined by delaved coinc.zence method ta be
3.85 « D.0B8 ns,

and
Spin parity assignments for all observed levels t ave beern

made from B and LEC disintegration consideration and gamma
brarches. The experimental level schemes 15 described in terms

e
of treortical model predictlons.
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INTRCDUCTION

The study of radioactive nuclei still offers inter-
esting and valuable copportunities for the experimental
nuclear physicit. This is true in particular, since
development in solid state detectors in combinatiopn
with modern nuclear electornics and small compu-ers
have made possible experimental studies of high sophi-
stication. Although at present a vast amount of infor-
mation concerning the low energy lEVElS(Ey <1 Me\! of
many nuclei is available, our xnowledge on the nuclear

level structure of sgme nuclei is far from complete.

The present thesis deals exclusively with the

study of some radioactive nuclei.

“he present work is cconcecred with the exceri-

mental stucies of gamra-ra, energies,trarsitions in-

T

ensities, spins, parities and )ifetimes fer a number

ete-dscay radloactive nuciei. These nuclei have

o

0
been investigated by observing the gamma-rays foll-
owing tne beta-decay utilizing a hyper pure Ge decte-
tcr for low energy gamma-ray single spectrum measure-
Tents (Ey-i 60KeV and 5 nigh purity Ge ‘HPGe, detector

gr nigh energy gamma-rav singie spectrum messureTents

:Evl 60 Kev. as well zs a Goilil-\al'Tl' fas“-slow
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The thesig contains five chapters,
Chapter I includes 8 geéneral review on the theory of
radioactivity, radiation detectars and their charact-
eristics and the methods of analysis Presently used.

Chapter I also includes 'a breif review ON shel)] and

collective madel s.

There is a wide variety of experimental methods
available tg the nuclear spectroscopist., In the present
investigation several instrumental techniques have been

empleyed. These will briefly pe reviewed jin chapter I1.

In  chapter IIl, the level scheme 0f1597b has been
investigated by observing the gamma-rays following the

- E . , .
8 -decay of 15.6h 596d with high Purity Ge detector

incidence Spectra. Twenty two gamma-ray transitions

have been observed. Four of them at energies of 246.5:0.5,
269.0:0.3, 371.0:0.5 and 429.1:D0.5 key were observed

for the first time belonging to the g~ - decay of 1SgTb
and cenfirm the existence of two levels at 38z .1 KeV

&nd 429.1 KeV which were not reported before in the G-

-decay gf 15985. S5pin and Parity assignments for all
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observed levels have been made from beta distintegr-
ation consideration and gamma branches. The experim-

159

ental level scheme of b is compared with other

level schemes of the adjacent 157Tb and 16"Tl:: lsotopes.

In chapter IV the 67 - decay of 172 Yb has been
studied using high purity Ge(HPGe) detector and a Ge

(Li)-NaI(T1l) fast-slow coincidence - spectrometer. , Invest-

igation of the single and coincdence spectra revealed
ten gamma-ray transitions which could be fitted into

175'Lu. Four of these trensitians wjth

a level scheme of
energies B89.4,229.5, 343.4 and 432,8 KeV have been
observed for the first time which confirm the exis-
tence of two energy levels at 343.4 and 432.8 Key not
earlier reported to be populated in the B_-decay of
175Yb. Spin and parity assignments for all observed
levels are deduced from log ft values and the gamma-
ray branching ratios. The experimental level scheme
is described in terms of the Nilsson model and com-
17

pared with the adjacent 7Lu level scheme.

In the last Chapter V | the Jeyel scheme of153E

u

has been investigated by observing the gamma~rays fraom
153

the electron capture decay of Z41.6 d Gd with Ge(Li}

detector and a Ge{Li)-Nal(T1l) cecincidence spectrometer
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Energies
‘and intensities of the gamma-transitions were ex-

tracted from gamma-ray singles ang gamma-gamma o~
incidence spectra. The half-life of the 103.2Ke\

level in 153Eu was determined by the delayed caoin-
cidence method to be 3.85:0.08 ns., Spin and parity

assignments were made fram leg ft values and gamma-

ray branching ratigs.
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RADIATION DETECTION
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CHAPTER 1

SOME ASPECTS ON RADIDACTIVITY, RADIATION DETECTION

AND NUCLEAR MODELS

The knowledge which had been acquired concerning
racdiocactivity has been gained by studying the interac-
ticn of nuclear radiatians with matter 1). Before pro-
ceedings to a discussion of the two different types of

Cetetors used presently,consider briefly the nature of

thnese interactions.

I.7. Types of £mission of Radicactive nuclei

Tne types of nuclear emissicns observecd fFram radio-
Al
active nuclides 2! are alpha.betsa, k-kepture and gamma

ravs.All types will result from the trarsiticn fror g

definite nuclear energy level of the parent nucleus to

m

defirmite nuclear energy level of the dzughter nucleus.

i. An alpha-decav leads to an eiement whose nuclear
charge 1s reducecd by2 ard whose atomic mass number
1s reduced by 4 as compared to the corresponding

quantities of the parent nucleus.
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