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Sy mefgos wl oouna B e L S
qpd romethiinm L have heen studied by measuring the enerpgy
aod relative intenwlis Ol cach of the various gammi and beta
trangitions from the concerned redicactive isolopes. The

Cdll6 samples have been irradiated in the U.A.K. reactor
whereas The Pml44 isotope has been obtained by the irradia-
tion of Ta, Er and G4 targets by 660-680 MeV protons in the
.yuachro—cyclotron of the Joint Institute, Dubna. The various
other isotopes applied for the instrumental calibration have

been supplied from the U.A.R. Atomic Energy DBstablishment.

The measurements have been carried out using a scintilla-
tion coincidence spectrometer consisting of RIDL 200 channci
pulse height analyser with a coincidence gate of resolving
time 27 = 2x10"6 sec. and NaI(T€) crystals after belng
calibrated for energy and intensityi A simplified technique
nas been adopted to estinate the backscattered radiabion
and so the gamnmo—ay energiles in the low energy region have
been accurately determined. The peeling-off method has been
asplied for the determination of the varicus zamma transi-
tipns with a high preciclon. Gamma-garma colncidence measure-
ronto bebwean these determined gamma trancitions have been

~ade. the resulting decay sehemes have heen also studied
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Glaiuale une possilie spins and parities of bhe different

ievels,

The results accomplished in this thesis can be swimarised

as follows:

L. Eight transitions have been observed in the electron-~
apture decay of Pnt** to Nal**, Beside the known transitionc
of energies 695, 610, 475 keV, five new transitions have
been observed and found to have energies of 530, 300, 220,

130 and 80 keV with uncertainty within 10 keV.

2. The decay scheme of Eﬁlq# ag well as the level

szheme of Ndl44

have been constructed. In addition to the
three well known states at 695, 1305 and 1780 keV, three
new states have been established at 1910, 1445 and 1225 keV.
Moreover another level of energy 2210 keV has been also
proposed in the present decay scheme, in accordance with

that previously cbserved in the beta decay of £T144 to Ndl&4.

5. The measurcd energies and relative intensities of
the samma ftransitions in Ndl44 have been applied to estimate
She possible electron capbture 4ransitions of the Pm144 parent
nucieus. In addition Lo the well known 11895 and 290 keV

electron capture transitions, it has been possible to predict
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two cther electron capture groups of ensrgies 1055 and
990 keV and relative intensities 5.2% and 38.5% respectivel:
and leg £t values of 8 and 7.8 respectively.

4, There ias an indicabion that the new established

levels in Nd1‘44

y &t 1810 and 1445 keV have positive parity
and probable spins of 4 and 2 regpectively. These assign-
ments have Deen made on account of the allowance of the
corresponding gamma transitions as well as the log £t values

of the appropriate electron capture transitions.

5. Twenty one transitions have been observed in the
beta decay of Cdll7 and Cdll?m to Inl17 extending from
2260 keV to 270 keV., Two of these transitions are new
and found to have energies of 1650 and 480 keV.

6. The level scheme of In117

as well as The decay
scheme of Cdll? and Cdll?m have been constructed. Such
levels have been found to be in agreement with the previous]
reported ones and settle the discrepancies occuring in

the data reported by previous authors.

7, The measured energies and relative intensities
of the gamma SBransitions in Inll? have been applied teo
estimate the possible beta transitions of the two isomeric

states of the 0a*'7 parent mucleus. The 1640, 990, 700,
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Lo TU 5, 5.8, 4.6, 4.4 and 4 respectively are in complete
cresient with that previously reported. In addivion to
Lne well known 2250, 2160 and 670 keV beta transitions
o 06117, with log £t of values 7.2, 7.2 and 4.6 respectively,
it nas been possible to predict another beta group with
enerzy 1120 keV and a log £t value of 6.

8, On account of the log £t of the appropriete beta
transitions of CATT’® and by taking into consideration
she corresponding relative intensities of the gauma transitions,
it can be concluded that the levels at 2260, 2100, 2000,
1710 and 1060 keV may have spins and parities of 11/27,
11/27, 11i/27, 11/2° and 7/2% respectively.

9. There is an indicabion bhat the levsls in In'h,

cesslbine from the decay of CAY7, at 1890, 1440, 400

erd 310 may have spins and parities of (1/2% or 5/2+),

(127 or %/27), 5/27 and 1/27 respectively. This is probable
on account of the allowance of the corresponding relative

intensities of the gamma transitions as well as the log IY

values of the appropriate beta transitionc.
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Jongiderable inlormabion, aboub the cunergy levelis
and decay schemes of various radicactive nucleil can be
obtalied vy studying thelir beta and gamua radiations.

So by investipating the beta and gamma spectra, Tesulting
from an excited nucleus after being bombarded with an

energetic projectile, a decay scheme of that nucleus can
be constructed and the properties of the invelved nuclear
levels can be determined. This experimental information
is of value not only in describing nuclear structure bdbut

also in testing the validity of the nuclear models.

Various instruments have been used for studying
gamma—ray energies and intensities as magnetic spectrometer,
proportional counter spectrometer and scintillation spectre-
meter. Scintillation spectrametry, using Gbhallium activated
jodide crystals, is the most widely used and versatile
technigue Tor this study. It combines high efficiency,
resulting from the high stopping power of the iodide crystal,
with moderate resclution and has the advantages of com-
pactness ond relative simplicity. The present extensive
use oi the scintillation method is due partly to the

anplication af ~hz photoeleciron multiplier to the detection
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coneislatipg materials or phosnnors such 4s Anuiracele
and the elkali halides.

In the present investigation a Nal(7¥€) ecrystal of

2 inch height by 2 inch diameter coupled To (10~17) RCA
photo-multiplier have been used with (34=-20) RIDL 200-channel
pulse height analyser with a coincidence gate of resolving
time 27 = 2%x10~° sec. The complex gamma~ray ppectrum has
been analysed to its various components using the peeling-off
nethod leading to the gamma-ray energies and intensities.
The time relation between these determined gamma transitions
have been studied by gamma-gamma coincidence measurements.
In this study the energies in coincidence with a definite
energy, selected by a differential discriminator, are fed

and recorded through a linear zate on the 200 channel analysewr

A decay scheme can be constructed for some radicactive
nuclei with tre nccessary parameters of the invelved levels.
Thias can be made by taking Znto account the results obtained

Trom the single sgarme-ray spectrum and gamma-gamma coincidence

53

crenents together with the relative inlensitics and end

RELERE

|4

“sint enerzies of the heta transitions of the parent nucleus.

Sl cpactroscopic data are of value in demonstrating the
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cnlidivy of the siell model and unified model. B¢ LU wag
Leeided o investicate the aingle particle and vibrational

s 1% as well as the gamma transitions from even—even and
odd~even nucleij. .

144

Tn tne present investigation the 60Nd84 is taken as

an exanple of deformed even-even nuciei. The vibrational
1svels of that nucleus have been studied by considering the

electron cepbure decay of the parent nucleus Pn***.  This

&3]

nucieuas has been chosen because further studies have to bve

ode in the low energy region of the gamnma-ray spectrum.

ne lack of sufficient information concerning thab part is

cue to the fach that,the analysis of the low energy transitions
ig @ifTicult for they lie in the region of The backssattering
gpectrun resulting from the high energy gamma-rays. Moreover,

L4 have not been

csome of the proposed energy levels in Nd
confirmed yet. Iraper et al. (1960} *2) studied the level
aonene of Nd144 by investipgating a number of neutron capture
samaa rays. In addition to the well known levels at 2181,
173%, 1313 and 696 keV he proposed two levels atb 2373 and

1560 keV which need more confirmation. Iiissa et al. (l966)<50)

studied the decay scheme of Pml44

and reported two doubbted
Cavels ab 2400 and 1530 keV whose presence need o be nroved.

nhe 2110 keV level with a 5+ assignment proposed by the same
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the beta decay of tie

atudy of the decay scheme ol this nucleus has
noon cnogen since ite known decay schewe stlll requires
{orther lnvesbigation. Sharma ev al. (l9o4)<61) reported
1% Lowels up o 2450 keV among which the levels at 1700 and
270 keV =sre probabie. The problem has been reinvesitipgated
s Arne oo 1. (19655 3 (63) who has been ablc To coniirm some
o7 e prosious levels and failed Go obgerve the levels atb

2450, L14L0 =-d 560 keV. In addicion bto tuat,; nhe has been

“5oa now level ot 400 keV. Te ~ino performed

diveetional correlation experiments from which the allowable
spin amoionmente and types of radlation huave been cvltalned
Lor e dtewels and samma rays involvod. Bliova eT

nas 4 oeoobicaterd the decay scheme o Gd™ 7 wucleous confirming

- :
. - O A , . : (~Al,63%
e G LOVELS Teporved wy LLe LIenoo o Sonon T [ ) M

T e Lo observe the levelis at 2220, 2L1-0, L0770,

.~ .y
590 keV reported by blarna(”l) snd Arres P/, He has

Counable Lo observe nolbier the 1410 sad 500 keV
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Tewvet ot 400 eV

-l
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cepned Ly Arns. 1t 1e Lhus cleoor vhat obe:
r between gope of the levels menbionsd by Lhe

above aubbors. It has been found reasonable Tto reinvestizet.
the decay scheme of Cdll? and Cdll?m in order to check
previous results, concerning the energy levels and their
gnins and paritiszs which are essential to construet o more

reliable decay scheme.
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