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ABSTRACT

129

The decay of 129mTe and 129gTe to levels in 1

has been studied using a planer hyper pure Ge detector
for.ﬁ<§_40 Kev and a coaxial hyper pure Ge detector for
E' ):, 40 Kev, A Nal (Tﬁ j- HPGe) fast -~ slow coincidence
gpectrometer was used to test and confirm the different
cascades and a delayed coincidence spectrometer to measure

the half life of the 27.55 Kev level.

Gamma-ray energies and intensities were extracted,
from the singles gamma-ray spectra and the gamma-gamma
coincidence spectira, and were fitted in a proposed decay

scheme,

A total of sixty five gamma-rays are accounted for
by nineteen excited states, eight gamma-ray transitions
are confirmed to be in more than one position in the decay

scheme,

Two new gamma rays at energgies 474.29 Kev and
632.52 Kev have been observed and confirmed for the first
time in the present singles and/or gamma-gamma coincidcence
measurements. These new transitions could be fitted into
the proposed level schemc also a couple of the previously
observed gamma trainsitions were fitted in the decay scheme

for the first time.
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The half life of the 27.55 Kev level was determi-
ned by the delayed coincidence methed to be 15.3846 +

0.0549 n.s.

The energy levels of the nucleus under investiga-

tion have been discussed and compared with previous work.

The experimental results are compared with theore-
tical predicted leveil values obtained using the weak

coupling madel.
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SUMMARY

The study of decay schemes of radiocactive nucleil
provides a powerfull tool for testing the walidity of nuclear
models as well as for gaining knowledge about nuclear
structure,and the knowledge of the liftime of a huclear
state provides the essential information to obtain iransi-
tion matrix elements for comparison with theorctical nuc-—

lear models,

Various instruments arc¢ uscd 1o study gnora-ray
eneroies and intensities; scintillation and serniconductor

dvtectours are the most commenly uscd ones.

Scientillation detectors have better efficiency and
timing properties; however semiconauctor detectors hove
better energy resolution and are usually used for accurate’

deternmination of cnergies and intenrsities.,

In the present investigation the gpamma-ray cnergles
ard relative intensities in the decay spectrum of the 33
day lznge and 70 min state of 129“Te isotopes was accomp-
lished using a coaxinl hyper pure e oand a plancr Lyper pure

Cree in singles Sfamma-ray spectroncters,

The different cascade relationships were studied and

confirmed through Famma-gamma CCineidonce eXperiment using
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a fast-slow coincidence spectrometer in which a scintiila-

tion detector was used for gating purposes.

A delayed coincidence specirometer was used fTor

life time measurements. The used spectrumeters were teosted

and calibrated before the measurements.

The Thesis Contzins Three Chapters: -

Chapter (1) contains sone theoretica: basis; JInteraction

of Famma-rays with matter, gamma scicction ruleeo ano

a4 general review on the nuclear disintegration process

Chapter(I1) edntains o peneral descritpion of the cgulp-

ments used in the gumma singles spectirometer , i

Farma-pamma fastoslow colncldence specirometer ana ihe

delaved coincidence Spectrometer uscd for lifet e

measurements, Im nadi11ion the diffirent toests ing

speotrometer calibrutiong are incluaed.

Chpater (111 is concerned with the present experimental

results which ean b¢ summarized as tol lows,

Gamma-ray energices and intensitices were extractoed

from the singles gamma-ray spectra and {he gamma—-gan oy

coincidence Spectra, and were fitted 1rn & proposcd ioﬁﬂy

scheme,
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A total of sixty five gamma-ray§are accounted for
by nineteen excited states, eight gamma-ray transitions
are confirmed to be in more than one position in the decay

scheme,

Two new gamma-rays at energies 474.29 kev and
632.52 Kev have been observed and confirmed for the first
time in the present singles and / or gamma-gamma coinci-
dence measurements. These new transitions could bhe fitted

into the proposed level scheme.

The previously observed garma transitions a1 415.58
and 218, 07 Kev werce fitted in the decay scherie for the

fir<tr time,.

According to the present Singles and / or coincidence
results the levels at 343, 5G0, 1022, 1077, 1uss, 1378 and
1427 Kev previously ubserved by different autl, rs were not
¢onifirmed and therefore not invluded in the proposed decay
Scheme . Yet the levels proviously proposed at 1ad7,02,

1i95.4, 1204.07 and 1209.51 Kev were confirmea.

The half life of the 27.55 Kev level was determined

by the delaved coincidence method to be 15.384; + 0.0549 n.s

The energy levels of the nuecleus under lvestigation

bave been analysed discussed an.j compared with previous

wirk,
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