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In the last years some cases of rotatlonal llke structure
in nucle1 near closed shells attracted interest because such
phenomena seem to be a puzzle in mass reglons, where nucle1

IISIn and II7

are assumed to be spherlcal. For 1nstance in In,
hav1ng one proton less than the magic number, some’ exclted sta-
tes have been 1nterpreted as members of rotatlonal bands/I 3/
The results of newer 1nvest1gat10ns, however, make these 1nter-
Pretatlons doubtrur/4:% e e T

Already in 1969 a highlyvexcited isomericvstate in II7Sb )
with a half llfe of d40,us has been observed/ﬁ/. The experlments
were performed with a pulsed o -beam of 27 MeV at the IZ0 cm’
cyclotron. After determlnatlon of the K’—energles and K’-ln—
tensities in the prompt and delayed spectra the decay scheme
was constructed and proved by the results of coincidence measu- ’
rementse

In order to giye spin and parity assignments for the le-
vels populated in the isomeri} decay, the investiéations were
continued by the following methods: (1) N -ray angular distri-
bution measurements, (ii) conversion electron measurements by
means of a transport-solenoid Sl(Ll) spectrometer/7/ up to
I.3 MeV and (iii) excitation studies of the levels in'II7Sb in
different reactions using protons, deuterons and oL -particles
as projectiles and by Variation of the CK_-particle energy. .
The informstion gathered by these methods gives rise to an exact
determlnatlon of spins and parities, shown in the level scheme
of fig., I. Details about the experimental methods and results
will be publlshed in ref, /8/

The decay of the isomeric state can be interpreted as



follow1ng two branches. In ‘comparison to the states on the
left-hand side of flg. T the levels with Jgii; a/2", 11/2
13/2% 15/2 and I7/2 are much more’ populated in direct feed-
ling than 1n the 1somer1c decay. The regular spin sequence to-
gether w1th the behav1our of the 1evel spacings and the ex1s—
tence oi crossover trans1t10ns lead to the assumption of a To-
‘tational —llke structure in this branch as already mentioned
by Peker and Volmyansky/g/. This conception has been tested

by the measured cascade/crossover 1ntens1ty ratios R for the

three subsequent levels given in table I° From the experimental

values one can calculate \(gK—gR)/Q o In our case these va- N

1ues are nearly constant, supporting the assumption of a slml— )

- lar 1ntr1nsic structure of the 1evels con31dered.

" From the RJ values one can compute the m1x1ng ratios 5
of the cascade transitions. The measured angular,distribution‘
anisotropy coefficients A, for the mixed MI/Eé cascade transi—

“tions are reproduced within the limits of error only for posi—,
;.tive sign of S (see table I). U51ng the conven51on 51gn8

= sign (gK gR)/Q one gets a quadrupole moment Q = +3 44 b

and the related deformation € = +0, 22 The gK value was takenv

from the 9/2 [404X band expected in the Nllsson diagram /IO/

for Z = 5T and prolate deformation and gR was assumed as usual—

1y to be Z/A. A unified model calculation reproduces the RJ
values under the assumption of the 9/2 [404} band in an excex-
lent manner. So the properties of this band are. well explained
in the framework of the Nilsson model.

The level distances show the behav1our of a quas1rota-

tional band (see for comparison_435c/II/) and cannot be expla-

ined by the I(I+I) formula. On the other hand, calculations

with pchected angular momentum wave functions, us1ng a para-

metrization of ‘the spectrum/lz/ ‘reproduce the level energies’

‘within a mean dev1at10n of less‘than-IO keV.<It-should be meén—

tioned)'however, that the larger distance between the'II/zf

and the 9/2% states (874 keV) in comparison‘to the spacings- =

of the foiloWing*levels (336, 367 and 397 keV) should be ex?i:”

lained by the influence of the ‘972 state -at -I3I0 keV, lowering

the bandhead energy.
" 4 further argument”for'the’different‘level-structures

in the two branches are the'high'hindrance factors ( ~I0%):of
the two EI transitions (250.4,and I63.T keV) feeding levels -
of the rotational band in the isomeric decay. 7

For the validity of the assumptions the equlllbrlumde—vw
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Sb is of interest, Summing the Nilsson single’
particle energies and the Coulomb energy one gets the 572+[4Iﬂ
state. (which may stay for the ground state) at slight oblate
and 9/2 [4041 state at prolate deformation w1th the deforma-
tion value of & = +0.,23 and the excitation energy of . ' -
9/2 - E5/2)~— L.2 MeV, as shown in fig. 2a. For such a 31mple
approach this'is a surprisingly good accordance to the experl-
mental findings. In fige 2b the results- are compared with more
detailed computations, in which the shell correction method
of Strutinskyla/is useds A short description and an applica-
/14/

tion of this method can be found in ref. The,calculations

deliver the energy minima for the 5/2% and 7/2% states at

slight oblate deformation, while the 1/2% ana 3/2" states (not

populated in the isomeric decay) are obtained at slight pro- ;
late deformation. The 9/2% state reproduces the experimental

findings very well.
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Table I°

Analysis of the cascade/crossover intensity ratios R

S
7 R " 7 ) ay
.. reproduction ' ’ T reproduc-
experimental for 9/2°(404 gK gR I experlmental tion for
(Q =3.,44 b) . 32 - positive!
5.03(58) -7 .7 15,00 5. ,276. 8I.5 ‘.061(I2) 4,047
4.0I(47) ~ ' ‘a.25  .267 33.5 = .078(20)  .058
2.99(22) 2,86 .282 43,1  ,03I(2I) .0I5
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rent deexcitation branches.

Eig. I. Decay of II?me drawn in a way

.to show the two diffe-

Flg. 2. Equlllbrlum deformatlon energles 1n I;7Sb

A) Summatlon of the Nllsson 31ng1e partlcle energles.
B)’ Calculatlons u51ng the shell correctaon method. '

.The-. energles in A) are- glven ds” dlfferences to the

s72* state, in B) the numbers stand for the total

PR >

g B
deformatlon energy.

C . P



