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SUMiZARY

e decay of 1b0Tb bhas been thoroughly investigzted.
slthough the results of this studies have led to g Lairly
well-stablighed decay scheme, several discrepances still
existe The 2" and 47 nembers of the ground state rotationzl
bend as well as the 27 and 3 members of the gamme~vibration
band with k = 2 gre ungnbigucusly assizned. However there
is no clear understanding of the nsture of the obgserved ne-
geiive pariiy sistes. Up til1l now, it hag never been gtt-
eupted to measure angular correlztion of z cascade which
involves the 13F6.44 kev level *hich hzea'doubted spin 3.

The present work was undertaken to resolve at lezsgt
fgge of the remaining uncertainties in the level scheme of
Dy-

The decay scheme of lsOTb has been studied by measuring
the energy egnd relstive intensl ty of each of the various
gamma gnd bgta trensi fions from the concerned radicactive
isotcpe. 16 Tob sample hes been irradisted in the AskeE.
Téactors The other isctopes &pplied far the instrumentsl
Celibretion heve been supplied from wationel Cerxter for
nediztion Research and Technology.

idie neasurements have been carried out using & H.P.Ge
spectrometer and H.F.Ge-WeI(T¥ ) coincidence spectrometer
coupled to en ORTE type 4096 chsmmels pulse-height gnaly-
zere The trapezoid method hag been epplied for the deter-
miretion of the various geams transition with a high pres-
cision. Gamma-gamma coincidence measurements, between the
observed gamma transitions, hasve been mada. From gemza-
geame directional angulsr correlsztion measurements, it hes
been possible to egtimete the spins znd parities of some le-
vels as well as the mixing rsztios of their gamma transitions.
APpropriate decay schemnes hezve Leen construc ted =nd discussed
according to nuclear models. The resul ts gccomplisked in tnis
tnesis Czn be suumsrized es fellowe
l- rForty gewms trensitions nzve seen Coserved in the bets decs

rTy :
16C

. o) - . . . s N
oz % Ofb to Yy evizg enercles in the range from
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So.788 t0 1312.14% Zev. Five of these {rznsiiions zre Found
to'be new =nd hazve energies 97.640, 110.1%X, 121.713, 185.716
nd 2.778 kev. )
Ihe level scheme of lOODy hze Leen constructed end foumd to
€ Conpocsed of thirteen Previously estszblished lewvels

s0ie up the result of our cnguiszr correlztion mezsuress e

= ea iz

oo

4

tosether with thos fronm conversion eleciron studies rermit
vhe assignment of 37, 2, 3+, 4% ang 2t spins for <re excited
levels 21t 136.44, 1264.727, 1045.09, 2834323 end 86,768 »ev.
4180 the multipolerities of the trensiticns 121.713 znd
11C2.817 kev were fourd ss &1 + Ez cnd El + L2 respectivel.
dwelr mixing retios were estirmcied zxd compared with the coT=-
responcing values derived From intervzl conversion studies,
On sccount of +the calculated log 7t values for = trenzitions
Teeding the levels of 1DO togetner with zhe correspondin
reletive intensities of tne gemze-transitions, it was possi—
Sle t© suggest thet the levels at 128558 nzg J = 17, the
levels et 86.788 and 900.152 kev neve J = 2+, the levels =t
4327 end 139B.648 kev hzve ¢ = 27, the level =+ 1049.19
heg ¢ = 3+, the levaelg s+ 1:282.% y L306.44 =2rp 1398 93 Kev
neve level 2t 3, the level =t Z3.823 zev nes ¢ = 47 svd
15557 2nd 1535.14 kev nes O = {4} znd tre ie-ve:
+

-
1

©I e vitraiion-rotationzl model znd :ts sclution. Tme
&, Cete vitraeticnsl amd semme vicretionel bands
Wereg evelue:ed using this model for 4y eznd cozpered witn
1l results. [nis study im icctes tngt the ro-
ion model cen digeribe the main physicel
i

. . s s
nuclesr dyrnzrics sztigfacs rily.
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Lkuclegy Bpecircscopy is concernes vwithn tre Tesgurerern -~
ol the properties af nuclisar enerzy lzvels, 2rorgz thase
FItoerdes beling the génergy of =re itvels, tre znzalzsr

Ronentum (or Mspin') end peristy vericus sleciric end TeZrneslis

end even the discovery cf new Conslenie, gsuch ag +the isztozoo
€rin. One of the powerrul technigues fcr guehn investigeticr
ip 2o measure the gamma-iransitions in radicactive nucsles
=e8lng recently develcoped gericonduc=ar Erecirozeters .

seslcondugcor Bpecircsecpy using litro.- LriTY germenius

c-oftesE 18 now-gdeys tre LTeT ovnell oo L LTs gurer.o -
TTM=sta0L snC nlgn ebilit oo WELELL sra ulte interss oo
= - q ‘o - - - - ~ -
-5 Toe pregent irnveg-d ETALi: & ZiIcr Zure germens oo
e S % R 5 o= ~ - E
SSLERILE (ReFade) viss luzed Tor S-dat BIFTIr estimptine
I - - ~ T - Y T - - . L 2 '
g2 u.:.ue-aaI(¢[ » colnciderce tecr - - . tIE o Leed i1y oo

L lience JesEuUrerent.

Tne HeFule detector sigze i 40.8 o Dlaveter pnd 36,5 - -
- -~

_Er TR oo X . L. - o ; L e e T
-SR0W WIthE wetel efilive volame o+ 4.l L. Dve wiriow o
T 3 < [T g - =
d4fleciir diptence ig A ey, CoUrled o, -so Feltler, En
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Ciannels pulse~height agnalyzer with the fezi-slow coinci-

feéexce sircuilt. The complex gafe-rey specirut hasg

nglysed by Using the trapezoid me+thod leading

n

genie-ray energies and intensitiess e ilze reletion

vétween these determins? gamma tiransiiions, stuiied by

[V

Tne directional engular gamme-gemTe correlgtd

sLig-Zemma coincidence specs “rometer, hzs heen used.

perizent hes been used in detercirin- the =mult irole

of scme zsmme trensi~ions gné +o as8lst iz determind
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Iron tne experimentsl dete.

-~ v - % - =~ - “

4 @fcey BCheme Cen Ut CInsTrucIes Lot ook Tzlloeo Tl
I e wit tke LeCBSEETY Tar Evevg v . R, - -
AR e Laz =1 & o FeIE&TNETETS L @ Lnvooived PR AR
e ocnn e zede by texing into sozour YoIEzulvs obhtsd
- A e - 4 - - - gy o~ - . : !
2 Iriz ine a2irngle EELCE-TEY 2relIIUN, o fegsmmme soiwe s
-SUE ana cirestionel gZemtpesamTe Dooee e TP IAsglreTe-
v m e . : T
oGz witn the reltiv: Iiteénzities L =nd Doint anaer
~ - . - :
glfs ¢I the Detm traregiticrs ¢f -re PEISI nullmue.  Su-on
SrE€-TICSCORAC Qetas sre of volve Iz demos ratiiy othke well
34 - + b ] 5 e
CGl%y oI tne shell gné unified DCCElE.

o &7 7 mAd e = £~ 7 4

~L oa sne_ | noeQel, = LRI LS - -z
- e . T . -} - ~A -
SEPITUSILINE the averige eilec- oo o« e Glues
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CHAPTER 1
VARIETIBS OF COLLECTIVE MOTION

Many features of nmclei indicate that nuclear motion
does not consist only in simple single-particle excitations
as might be suggested by the shell model., Instead there are
Several iypical effects which imply a collective motion,
that i3 a motion where many nucleons move coherently with
well-defined phases. In order to understand this kind of
coherent motion of nucleons let us start by giving 1llustra-
tions of some typical examples. There are four important

iypes of collective motion :

1), The surface vibrations of the nuclear shape are a
mction of nucleons from one region of the nuclear aphere in-
*¢ snother one. The arrows in Pig, 1-1(a) show this collec~
vive ordered motion. They are also indicated im Pig, 1-1(%)
wrere the nuclear ragius periodically cscillates about an
eguilibrium value RD. In this case the iensity in the nuci-
sar sphere also increases and decresses pericdically {comp~

ression modes),

Pig. 1-1(a) Schematic figure of surface vibrations. The arrowse

indicate & possible flux (Btream lines) o nucleons. The left-

hend figure shows the spherical nucleus. The right-hand figure
shows the distortion of the sphere.
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Pig. 1-1(b) Compression mode. In contrast to the motion shom
in Pig. 1-1(a’, the radisl oscillationz of the surfac
to density vibraticons.

<. 1-2., Schematilic figure o

. The tidal weve s nmovi

-=.%er may algo rotate but wit}

L.: can be achieved <“hrough

~z2r between,

——t

\\ Lo
~\i./'

T Ve,

N — Nt T '
Fig. 1-3. Schematic figure of nuclear fission. Tre various
Possible steges of Lo szpuration of the zmozlevsz into two
vieces gre indicsted.
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2). The rotations of deformed nuclei are snother examnle
of coherent, in-phase moition ¢f auclesr metter (see Pig. 1-2%.

A sort of g tidal wave of nuclieons moves around & ruclesr CoTE.

3). The process of nuclesr fission is immediately under-
stcod from Pig. 1-3 ms a ccllective motion of the nucleons.,
The nucleons move aspert from each cther in crder to separats
into two pilecea. The various stages of this process froem one
3phere to two spherical nuclei are indicated in the figure,

Zhe arrows represent the flow of nuclear mstiter.,

The three processes discussed so far take place more o

(=

esa in the surface region of the nuclieus. BEven in the case

i)

f rolztions the interior spherical core ‘the shadowsd are

o]

<

¢
13

ir Pig. 1-2) may be viewed as teing meirlv z* rest

3
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b
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£ nuz

H
&3

‘.ationg, and only the bumps

4}

cire mey be considered ic move. This is bteceuse the posen-
22 Tield of the core will mot chznge curing the rolztion
end therefore the nucleons of tie core do zot experienc = -
resistance or comntribute io the energy of ithe meotion, in

contrest to the situation fsr tre tidal wave.

4). A collective benavicr involving the nuclear interic
is established in the pbctozuclear gisn*t resonance motion
e the electric field 2 -° “re :2o2v-~ - -n protens only

1
fi 12 L
[L P

H

end, becguse the center of mass has to be ai rest, the neut-

rons have to move in an orposite direction to thet of the
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Fig. 1-4, Schematic figure of giant dipole motion in nuclei.
The electric field of the -ray, E, pushes the protons up-

wardgs. The neutrons then move downwards in order to keep the
center of mass fixed,

protons. The nuclear surface is fixed during this procese
while protons and neutrons move coherently but in opposite

directions (Pig. 1-4).

These examples may suffice to give an impression of the
veriouB types of collective behavior in nuclei, Of course,
if a certain set of experimental data can be explained on
the basis of a collective theory comsiructed from physical
pictures such as those given sgbove, this already provides g
confirmation of the collective nature of the obssrved excita-
ticna. However there are some general effects typical of
collective spectra which enable us to see very quickly the
degree of the collective nature of the execitations in ques-
ticn. In fact, a nucleus never has only collective levels
(modes) or only single-particle levels (modes) but always both.
One will see later on that pure collective and pure asingle-
rarticle modes are an idealization, In reality both types
of motion are mixed and therefore it may sometimes be very
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