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Measurements o f the coulomb excitation of the 
189 

Os isotope, using 

52 MeV 
12 

C ions from the U -150 cyclotron of the Joint Institute for Nuc-

lear Research, were performed. Thick targets of n atural osmium and of 

osmium enriched to 80.1% in 189
0 s (with 14.7% of 190 

Os a d m ixture) were 

u sed. De- excitation y -ray spectra were recorded with a Ge I Li I de

tector with an area of 1.8 cm
2 

a nd a depletion layer of 7 mm. E xamples 

o f o btained spectra are s hown in Figs. 1 and 2. 

The spectra for the enriched 189 Os target show the excitation of the 

69 .5 keV, 95.3 keV, 219.4 keV and 233.6 keV states. The y -ray peak 

a t 187.6 keV is due to the de- excitation of the 2 + state in 190 os. 

The level scheme for 189 
Os was established in the work by Har

matz et a1/ 1
/ from the spectra of conversion electron s following the 

decay o f 
189

Ir The part of this s cheme relevant for the tra nsitions o b-

served in our experiment i s shown in Fig. 3. 

In earlier coulomb excitation works/ 
2

•
3

/ the excitation of the 

233 .6 keV state was not observed and the nature o f the two neighbouring 

states 216.7 keV and 219.4 keV was not established/ 
4
/. 

The application of a GeiLil detector ena bled us to make sure that 

the 2 19.4 keV state was the strongly excited one and to observe the 

excitation of the 233 .6 keV state. From the measured intensities of y 

lines for the transitions 219.4 keV and 233.6 keV in 
180os and 187.6 keV 

in 
190 

Os (Fig . 2) the intensity r a tios I ( 219.4) / ( 187.6) and I ( 233.6) / 

1 ( 1 8 7.6) were obtained. These ratios, combined with the reduced ex

citation probability B/ E2, 0+ - 2+ / • ( 2 .53 + 0.25) e
2

b
2 

for 
190 

Os / S/, 
- T 11 

with the ratios of cross- over- to- cascade transitions in 189 0s 

3 



the energy dependence of the Ge ILi I detector efficiency and the per-

centage of the two osmium isotopes in the target, yield the following 

B IE 21 values f o r the 219 . 4 keV and 233 .6 keV states, respectively: 
~ 2 

ll / E2, 3/2 -•7/2/= 10. 74 >to 0 . 11 I e b • 

a nd 
Ill E2 • 312 .. 3121 m I 0.08 :!: 0 . 02 I e 2 b 2 

The ratio of the experimentally obtained reduced excitation pro

bability to the s ingle particle estimate for the 233 ,6 keV state is equal 

to 13+ 3. This v a lue is rather large, which makes questionable the su_g

g estio-n of H a rmatz et a1/ 1
/ that the 233.6 keV sta te is the 3/ 2 - ( 503) 

Nilsson state. 

The BI E2 1 value for the 219,4 keV state can only suggest that 

this s ta t e i s o f a collective character a nd it may be either the secon d 

excited state of the rotational band built on the ground state or the vib

r a ti onal level 13 12+ 2 I depressed by the band mixing. 

The 216.7 keV level, whos e excitation was not observed in our 

experiment, is most probably of a single particle character, 

The authors wish to express their gratitude to Professor G.N.Fierov 

f o r his constant interest in this work. They are also indebted to the ope

r a tional staff o f the cyclotron for their efforts in ensuring the efficient 

running of the machine and to Dr. Z.Szeglowski, from the Institute of 
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Fig. 1. Gamma- r ay single s pectrum for the thick target of n a tural 
osmium 
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Fig, 2. Gamma- ray s ing le spectrum for the thick target enriched 
in 

189
0s . 
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Fig, 3 . The relevu.nt part o f the decay scheme o f 
189

0s . States 
excited in the pres ent work a r e denoted by heavy lines , 
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