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ABSTRACT. Spin assignment to the 2.23, 198, 1.88; 1.41 and 1.07 MeV levols of Sbizo
has been made from directional angular correldtion measuroments.

INTRODUCTION

The levels of Sh125 excited through the decay of Sn!2® have been previously
studied by several authors (Nucloar Data Sheets, 1964, Devare et al., 1964).  The
spin-parities of theselevels were ascortained mainly from the knowledge of the beta-
decay log ft-values. In the present work the spins of some of the levels have been
detormined from y—y angular correlation experiments.

The experimental sources were prepared in small thin-walled perspex con-
tainers from chemically procossed Sn'* obtained from the Oak Ridge National
Laboratory. The 9.4 min activity of Sn'? was allowed to decay sufficiently hefore
the chemical separation was carried out in order to get rid of some Shi%s activity
formed therefrom. The activity of Sh2% accumulating from the decay of the
9.7d Sn'25, was not large enough to disturh our measurements within the short

time in which the experiments were performed.

EXPERIMENTS AND RESULTS

y—v angular correlation hetween five cascades, shown in Table T has been
measured. The spins of the 2.23 198, 1.88, 1.41 and 1.07 MeV levels were detor-
mined. As it was not possible to study the short lived isomer of Sn'?, the spins
of the levels at 0.325, 0.640, 0.910, 1.470, 1.720, 1.940 MeV could not he determined.
The summation technique of Hoogenhoom (1958) was used to separate the peaks
mare effectively from the general Compton background and from other adjoining
peaks. Fig. | shows some of tho representative spectra measured with the help
of this method. The spectrum of Fig. 1(a) was recorded with the sum channel
set at 1.8-2.1 MeV region. As both of 0.81 and 0.91 MeV y-rays are in coincidence
with the 1.07 MeV y-ray, they, with their respective intensities, contribute to the
area under the 1.07 MeV peak. The prominent peak in Fig. 1(b) is due to the

coincidence botween the sum-pulses at 1.41 MeV (= 1.0740.34) and 0.3¢MeV

y-ray. The second peak in the same spectrum arises due to the. straightforward

coincidence between the 0.47 MeV y-ray and the y-ray of 1.4] MeV energy selected
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along with the sum-pulves. Tnoorder to inerease the area under the 1.16 MeV
peak shown in Fig. I(d). a hroad sclection was made in the sum channel
(2—2-8McV) which admitted some of the sum-pulses of the 0.81—1.07 and
0.91 —1.07 MeV cascades resulting in an increase in the arca under the 1.07 MeV
peak.
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Fig. 1. Solid Curves : Hoogenboom-spectra of the o rays of 8hizs, Cetted Curves: Spectra
recorded n the straightforward mannor.  Spectra m the region of interest have
been Shown.

The correlation experiment performed with these spectra in the channels
need little correction due to other perturbing radiations.  However, for tho weak
intcnsity cascades, statistical accuracy in the result could not he ineroased suffi
ciently. Measurements were also conducted nsing the conventional slow-fast
coincidence method for all the cascades except the 1.16 - 1.07 MeV one and essen-
tially same results were obtained. The A, and A, coofficients were caleulatod
according to the formulation of Rose (1953).  Geometry correetion war made from
the curves by Stanford and Rivers (1959).

TABLE T
Experimental results
(‘asecade Sum channel An Ay Pousiblo

MoV setting Kxp. Exp. Assignment
0.81—1.07 1 80-2.00 0 13140.032 —0.046.4 0.05  13/5(3)7/2(1)7/»
0.91--1.07 1 90-2.10 0 176-£0.031 —0.11130.06  11/4(2)7/2(1)7/2
0.34-1.07 1.85--1.45 0.03140.036 0.037+0.05  11/5(2)7/2(1)7/2
0.47—-1.41 1.80—-2.00 —0.078 .078 —0.026+0.12  13/5(1)11/5(2)7/.

11/2(2)7/2(1)7/»

1.16-1.07 2 00-2.30 0.08440.083 0.0193-0.10 {11/5(2)9/2(1)7/2

9/3(2)9/5(1)7/2

DISCUSSION

The ground state of Sn!? and Sb!%5 have been assigned on the basis of single
particle shell model (Goldbabor and Hill, 1952). The beta spectrum of 9.7d
Sn'% was also measured with a Sieghbahn-Slitis spectrometer. The end-energies
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and log ft-values were found to be in accord with these previous results (Devare
¢t al., 1964). The spin assignmonts to the levels of Sb1% from the present measure-
ments shown under J[yy(A)] in Fig 2. are compatible with both log ft and
angular correlation data.
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Fig. 2. Proposed lovel-scheme ol Shizs,

Explanation of the lovel spectrum of 8h1#s was suggested by Silverborg

(1961) on the basis of the coupling between the g, andt d, odd protons with the

harmonic vibration of the 21 one phonon excitation of the even-even coro. However
In order to make the

tho centre of gravity rule does not seem to hold good there.
C. G. Rulo fit into this scheme we require two sets of states arising due to these

couplings. For the gq,, 2 coupling the C. G. Ties at 1.15 MoV considering the

0.640, 1.075, 1.41 and 1.47 MeV lovels of Fig. 2, in which a 9/2* level has been left
In Table 1 the 1.16-1.075 McV cascade shows the possibility of a 9/2% inter-
mediato level at or near 1.075 MeV, not resolved from the 7/2¢ 1.075 MeV linein the
spectrumm. This would, however, cuggest a mode of decay for the 2.23 MeV level
and a 9/24 level very nearly at 1.075 MeV. When this lovel is taken into consi-

deration the above values of C. G. comes out to boe at 1.11 MeV, fairly in agreement

with the energy of the 2+ state of $nt2t at 1.13 MeV. Some of the other levels
he present stage the set for this

belong to the dy,—2* coupling. At t
scheme cannot be vompleted. Moreover, the levels at 1.88 and 1.98 MeV
have high spin values whose origin cannot be connected to any of the above

mode of couplings.
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