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ABSTRACT
. . s 153 . : -
The level scheme of Eu was investigated by obser-
. . ) - 133,
ving the gamma-rays following the B - decay of the 47 h. 33am

using a high purity Ge (HPGe) detector and a Ge (Li)- Na I (TL)
fast-slow coincidence spectrometer. The energies and relative

intensities of about fifty six gamma-ray trnasitions were

determined. Five of them at energies of 124.91, 431.65,443.24,487.75

and €23.73 kev were observed and confirmed for the first time
in the present singles and/or gamma-gamma coincidence measure-
ments. These new transitions could be fitied into a proposed

153E

level scheme of u. The g - decay branching ratios as

well as the log (fz) values wers obtained

.
The level scheme of “53Eu was also investigated via

the angular cocrrzlation of gamma-rays using a high purity
Ge (EPGe) and a ya I (Tl) detector for the firs:t time. The
angular correlation of the 510.36 - 89.37, 531.43 - 103.52,

533.17 - 103.52 and 616.28 - 103.32 xev gamma-ray cascades

+ . . .
has been established as % . The spin and parity assignments
to the 634.75 (% ) and 636.61 (3/27) kev levels have =3so
been confirmed. In addition, the multipolarity and E2AL mixing
frie . . 133, -

ratios for a number of transitions in Ea have been estab-
lished as follows:-
§ (510.36) = - 0.365 - O-130 eisa1 43y = ooz T 0095

- 0.120 - 0.08%
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N
-ii-
- 0,120
§{(333.17) = 0.135 + 0.09 and §(616.28) = 0.313 _ g_.130.
The level scheme of iO%Rh was inveStigated by observing
— 1
the gamma-rays following the B - decay of the 35.4 day ‘OBRu

using the above mentioned spectrometers Four new transitions

at energies 45.25, 69.71, 256.72 and 311.71 kev were observed
and confirmed in the present singles and/or gamma-gamma coinci-
dence measurements. These new transitions were fitted into a

lO3Rh. The 8 - decay branching ratios

proposed level scheme of
as well as the log ft values were obtained. Gamma-gamma angular
correlation measurements wers also performed using the HPGe-—

Na I {Tl) fast coincidence spectrometer . Correlations were

deduced for the the 513.99 - 53.3 and 3556.66 - 53.3 cascades.

The spin and parity assignments of the 607.21 kev lewvel
has bsern established as 7/2 . The 649.74 kev level was confirmed
to haves a spin and parity 7/2+. In addition, the multipole mixing
ratios for the 513.99 and 336.66 kev gamma-ray transitions are

found to be El1 + 9.83 % M2 and M1 + 11.43 & E2, respectively.
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Introduction:-

The solid state radiaticn detectors have achisved

increasing emphasis due to their excellent energy reclution.

Many modifications have been made on the fabrication
of semi-conductor detectors and its crystal shapes and sizes.
Devices of sufficiently large volumes have been constructed
_to be used in gamma-ray spectrometers with reascnable intri-
nsic efficiency and with much more better resolution than

that of Na I scintillation spectrometers.

The high resolution of these detectors made it possible

To study the details of direct gamma-ray spectra. Although

the main features of the low lying states of the 153

103Rh nuclei may be regardsd as well established yet it

EFu and

is clear that several discrepencies exist concerning the
presence of some energy levels and ytransitions,also the
irconsistency concerning the multipolarity of some transi-
tions,spins and parities of nuclear states led to the Eresent

investigation.

iIn the present investigation the gamma-ray energies

13353'3 153

ard relative intensities in the decay of to B

lOBRu to 103Rh was accomplished using Ge (Li), plarner

and
pure Ge and a ceoaxial pure Ge in singles gamma-ray speltro-

meters. Besides the different cascade relation ships wers
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confirmed and studied through y -ycoincidernce experiments

Lsing a

using a

rometer

Ka I (T1) Ge (Li) fast-slow coincidence soectrometer.

Angular correlation measurements nave neen perfcrmed
coaxial HPGe- Na I (Tl) fast-fast coincidence spect-

to determine the nuclear spin values cof some energy
153 103

levels in Et and Rh and to obtain the mixing ratios

and multipolarities of some y —-transitions in these two

nuclei.

The thesis contains four chapters:-

The first Chapter includes a general review on the Nuclear

disintegration studies of y -ray transiticns coincidence
Y Y Y Y

studies

and vy -y angular correlation analysis.

The different instrumental technigues and steps

cf measurements used in the present investigation are discu-

ssed 1in

the second chapter.

- 2 153
In the third chapter tThe lavel scheme of Eu was

investigated by observing the gamma-rays following +the g8 -

. 153 . i . .
decay of the 47 h Sm. The energles and relaetive Intensi-
ties of about fifty six gamma-ray tranzitions were determined.
Five cof them at =2nergies of 124.91, 432.65, 443.24, 487.75
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and 623.73 xev were observed and confirmed for <he Zirst
Time in the present singles and/or gamma-gamma coincidence
Teasurements. The g -decay branching ratios as welil as the

log {ft) values were obtainad.

The level scheme of 153

Eu was also investigated

via the angular correlation of gamma-rays using a high purity
Ge (HPGe) Na I (T1) spectrometer for the first time.The angular
correlation of the 510.36 - 89.37, 531.43 -103.52, 533.17

- 103.52 and 616.28 - 103.52 kev gamma-ray cascades were
measurad. The spin and parity of the 719.15 kev level has

be=sn established as %+. The spin and parity assignments

to the 634.75 (% ) and 636.61 (3/27) kev levels have also

been confirmed. In addition, the multipolarity and E2/M1

153

mixing ratios for z number of transitions in Eu have

been established as follows:-

§(310.38)= - 0.365 + 0.130 » 6 {531.43) = 0.37 + 0.095
- 0.120 - 0.085.
§ (533.17) = 0.135 + 0.09 y 6 (616.28) = 0.315 + 0.120
- 0.130
Iin Chapter four the level scheme of lO3Rh was inves-

tigated by cbsesrving the gamma-ravs following the 8 -decay
of the 39.4 day -23zu.

Four new itransitions at energies 45,25,

69.71 , 256.72 and 311.71 kev were observed and
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conilirmed in the present singles and/or gamma-gamma coinci-
dence measurements. The B-decay branching ratios as well

as the log ft values were obtained.

Gamma-gamma angular correlation measurements were
also performed on this nucleus. Correlations ware deduced
for the 513.99 - 53.3 and 556.66 - 53.3 cascades. The spin
and parity assignments of the 607.21 kev level has been
established as 7/2_. The 649.74 kev level was confirmed
to have a spin and parity 7/2+. In addition, the multipole
mixing ratios for the 513.99 and 556.66 kov gamma-ray transi-
tions are found to be El + 9.83 % M2 and M1 + 11.43 % E2,

respectively.
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CHAPTER I

NUCLEAR DISINTEGRATION STUDIES
OF GAMMA _RAY TRANSITIONS
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