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Introduction 

In the region of even-even osmium. isotopes the life-times of 
+ fi t. 't d tat h r b • d • I 84 -192 0 2 1rs exc1 e s es ave so .ar een· measure 1n . s 

.isotopes /1,2/. Recently the 
182 

Us new isotope was identified in 
182 

the Au decay chain (3). ... 

In the present work the life-time of the 2+ excited state·· of the 
182 

Os isotope was measured and the life-tim~ of the 2+ exCited state 

of 1840s remeasured. 

The level sch~me of 204 Bi was recently 'investigated by Kusch 

'et al./4/ •. The suggestion of the existence of excited states V{ith 

measureable life-times· in the nanosecond region was ·supported in the 

present W!Jrk by the measurement of the life-time of the 1020 keV 
204 8 . 

state in 1 

Measurements and Results 

The radioactive sources of 182 Ir and 184 lr were obtained 
175 .12 184 . . 

in reactions Lu ( C, 3 n) Ir and175 Lu e2 C, ~n) 182 Ir on the heavy 

ion beam of the U-300 cyclotron of the. Nuclear Reactions Labqra

tory of the Joint Institute for NuClear Research. 

·Thin metallic targets (ca 5 mg/cm2 permitted the use of well

defined carbon energies and it was therefore pos'sible to obtain 

nearly pure sources of different irridium isotopes. For energies of 
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bombarding ions E 12 = 81 MeV arid E 12 = 62.4 MeV sources 
. ' c . c . 

of 
182 Ir and 

184
Ir were obtained respectively.i,'l'he single gam-

~~~ 1~4 • 
rna spectra of Ir and lr decay taken With the 14 cc Ge (Li) 

detector (Fig. 1) prove the purity of the obtained sour~es. 

The life-time measurements were performed using a conventio-
. ' . 

nal fast-slow coincidence circuit with time-to-amplitude converter. 
182 

The life-time of the 127 keV lev~l in Os was -measured by 

means of the delayed y - y and e L -·y .coincidence method. 

The y- y coincidence measurements were performed with two plas..; 

. tic scintillators ( NE 102, 20 mm' 5 ~m) and XP1020 photo~ultipliers. 
'I'he·gamma channels were set on the· 127.keV and 273 keV 

compton edge.· In the e -y measurements a 0.3 mm thin PILOT 
• L • . 

B scintillator was used as a detector of L . conve.rsion electrons 

of the .127 keV transition and the gamma channel was set on the 

273 keV compton edge. 

The time resolution and the prompt slope were determined 
60 ' 

using. Co source in the prompt coincidence measurements for both 

cases. 

In the y-y measurements 2 r 0 

and in the eL-y measurements 2 r 0 

= 900 psec T 14 prompt= 220psec 

320 psec '1'
0 

. = 65 psec. 
prom_pt 

The tL- Y and y- y measurements were repeated several 

times and the mean value of the life-time of the 2+ 127 keV state 

in 182 Os was calculated as 

T 11 = 0.813 + O.Oll ns • 
/2 - . 

Examples of y -y 

are shown ·in Fig. 2. 

and eL-y delayed coincidence curves 

'U!4 ' 
The life-time of the 120 keV. level in Os was measured 

by means of the e -Y delayed coincidence method and the value 
L_ 

T 11 "' 1.06 + 0.03 n s 
/2 -

(se_e Fig. ;3) was obtained, which is iri good agreement with the 

value reported by 'I'. Bedike et al. (2). 
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. . 204 
In the case of · Bi , ··the Jife...:.time was meas1 

of·y-y delayed coincidence~.- For y-rays detection tw 
tillator$ with RCA.· photomultipliers were ·used.· The g 

were set on 270 keV and 1016 keV + 1040 :keV pl': 

time resolution· of the. prompt curve was · 2 r 0· = :J 

slope 0~25 ns. By using a different .selection of th.e ~:: . -
it was checked· that the observed life-time is conn 

1020 keV level. An. example· of the delayed coincic 

presented in Fig.; 4. From several measurements tl 

of the life-time of the· 1020 keV level 

T11 "'3.96 + 0.08 ns 
12 -

was calculated. 

Discussion 

A. 182 
Os and 

184
0s 

The obtained experimental results for the liJ 

first 2+ excited states in 
182

0s and 18 'os , and als 

"f t• 't fi t + t ~ ·-186-1920 measured lie- tmes of. he trs. 2 sates ln . s 

pared with the theoreticaL predictions of Kumar and 

Using the theoretical values of tbe conversion < 

pure E2 transitions. (7), the reduced transition probabi: 

can be calculated from the experimentaL life-time. , J 

known formulas 

2 
Q 

0
== 1677-B (E 2 2 .... 0) 

' ~ 2 . 
Q 0 "' 3 I ( 5 rr ) . Z R 0 t3 ( 1 + 0.16 t3) 

the intrinsic quadrupole moment Q 0 and the deform< 

can be calculated. 

In Table I the comparison between the' expe 

of B (E2, 2·:.. 0) and the theoretical predictions of 1 

5' 
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In the case of 
204

Bi , ··the life..:.time was measured by .means 

of' y- y delayed coincidence:S •. For y-rays detection two NaJ (Tl) scin

tillator!3 with RCA ·photomultipliers were ·used. The gamma· channels 

were, set. on 270 keV and 1016 keV + 1040 keV photopeaks. The 

time resolution· of the prompt curve was 2 r 0 = 1,4 ns. and the 

slope _0.25 ns. By using a different .. selection of the gamma channels 

it was checked· that the observed life-time is connected with· the 

1020 keV level. An. example· of the delayed coi~cidence curve is 

presented in Fig• 4. From several measurements the mean value 

of the life-time of the 1020 keV level 

Tv= 3.96 + 0.08ns 
/2 -

was calculated. 

Discussion 

A 182 0 d 1840 · • san s 

The obtained experimental results for the. life-times of the 

f. t 2+ •t d t t • 182.0 d 18
4£,. . d 1 th tl Irs · exci e s a es In . ~ an us , an a so e rece n y 

+ ·-186 -192 
measured life-times of the first 2 states i!"l Os · . can be coiE-: 

pared with the theoretical.· predictions of Kumar and Baranger/5,'6/. 

Using the theoretical values of the conversion coefficients for 

pure E2 transitions (7), the reduced transition probability.B(E2,2->0).xp 

m.n be calculated from the experimental life-time •. From the well

known formulas 

2 Q 
0 

= 16 rr · B ( E 2 2 _, 0) 

~ 2 . 

Q 0 = 3 I ( 5 rr ) . Z R 0 ,B ( 1 + 0.16 ,B ) 

> ~-

the intrinsic quadrl-!pole moment Q 0 and the deformation parameter 

can be calculated. 

In Table I the comparison between the I exper.imental values 

of ·· B (E 2, 2 _, 0) and the theoretical predictions of Kumar and. Ba-

5 



186-192 
ranger is presented. The experimental values for Os listed 

in Table I are taken from ref~. 2. In Fig. 5a and I 5b th~ A depen

dence of. the experim~ntal and theo~etical values of Q 0 . and f3 
is shown.. Triangles denote the experimental value9 and circles 

the theoretical values taken from ref. 5. These ·theoretical -values 

-were obtained by . a static calculation in -which the determi~ation 
of the parameters was performed by fitting the odd-even mass diffe

rences , intrinsic quadrupole momen~, and moments of inertia of 

50 even nuclei from the rare earth region. In a second paper 

of Kumar and Baranger ·161 a more- detailed ~alculation for some 

rth I . 1" I d" th 186 - 192 0 . t ) ta. k" . 't rare ea nuc e1 ,1nc u 1ng e s 1so opes tng 1n o acco-

tz?-t the complete dynamics of the quadrupole motion is presented. 

The values of Q 0 calculated from the B ( E 2 , 0 ... 2 ) given 

in ref. 6 are denoted in Fig. 5a and 5b by crosses. 

204 
B. Bi 

. 2048 
The 1021 keV level in i is de-excited by the 204 keV, 

884 · keV, · and 1016 keV gamma transitions. V. ·Kusch. et al. /7/ per- . 

formed conversion electron measurements for gamma transitions 

in 
204

Bi ~ -From the experimental values of the conversion coeffici

ents. and from the measured K /L and K/M ratios the multi polarities 

of some gamma transitions were. determined. 'I'he 204 keV. transitions 

are assigned as M l , the 884 keV transition as E 2 ( E 3 cannot 

be excluded), and the 1016 keV transition as E 2 

Using the life-time measured in this -work and the experimen-

tal values of the conversion coefficients 

transition intensities from ref. 7, the partial half-life 

and the gamr:ta 

for the 204 keV, 
i 

884 keV,· and 1016 keV gamma transitions -were calculated. It Wa.s 

assumed that these transitions have a pure character. In Table II 

the experJmental results are co!llpared "With the single particle esti

mates for. the l\ll , M 2 , E .I. E 2 , and E3 multi polarities of each 

transition. 'I'he ratios T{exp IT% ep are presented in the· same 

table. It is di#icult to make any decisive statement about the mi...U.ti

polaritieis of the 204 keV, 884 keV and 1016 keV transitions fr?m 

the life-time measurements. A more precise determination of the • 
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needed. 
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