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Coulomb excitation of 2+ and 3~ states in 2Pt and **Pt
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Coulomb excitation of '">!%Pt, by 14.9 MeV o particles was studied by the magnetic analysis of the
particles scattered into 150°. For '*?Pt, B(E2;0* —2%) values to the 2% states at 317 and 612 keV are
1.89 £ 0.03 ¢? b? and 0.013 +0.002 ¢? b?, respectively. For '**Pt, the B(E2)% values to the 2* states at 329
and 633 keV are 1.68 = 0.03 ¢? b? and 0.0094 + 0.0015 e? b?, respectively. States with J ™ = 3~ at 1378 keV
in '?Pt and 1432 in '%Pt are also excited, with B(E3)* values of 0.17 0.03 ¢ b and 0.14 +£0.03 e? b’,

respectively. We compare our measurements to others.

[NUCLEAR REACTIONS 132:!%pt(o,0’), E =14.9; measured Coulomb excitation.]
192,134p¢ 1evels deduced B(E2), B(E'3). Enriched targets.

I. INTRODUCTION

There has always been interest in transitional
nuclei and recently the Pt isotopes have become the
subjects of much experimentation. For example, the
high spin level spacings in '°°7!°*Pt have been
mapped out by heavy ion reactions!-® with the rota-
tion-alignment model* invoked to explain!~3’5 the

anomalous level behaviors. Also, Coulomb-nuclear
interferences in the excitation of '°“Pt have been
studied® to yield relative phases as well as magni-
tudes of transition matrix elements connecting the
ground state and the first two JT = 2* states.

The establishment of accurate B(E2) and B(E3) val-
ues is important not only for the proper interpre-
tation of such experiments but also for the evalua-
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FIG. 1. Spectrum of elastically and inelastically scattered 14.9 MeV o particles from 2Pt and from
19%pt, The peaks are labelled with level energies in keV.
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tion of theories which predict these values. The
preparation of a compilation’ of B(E2; 0% -+ 2%)
values has revealed a 13% discrepancy between re-
ported measurements®’® for !°“Pt. One of these was
part of a systematic study of W, Os and Pt nuclei by
Coulomb excitation performed earlier® at the Oak
Ridge National Laboratory (ORNL).

In this work, we have obtained precise values of
B(E2; 0* + 21) for both '°2Pt and !'°“Pt by employ-
ing the magnetic-spectrographic analysis of “He ionms,
scattered after Coulomb excitation from thin targets
of high purity. We have recently given!® a prelimi-
nary report of this study.

II. EXPERIMENTAL PROCEDURE AND ANALYSIS

The Coulomb excitation of !°2’1°“Pt, by 14.9 MeV
“He ions from the ORNL tandem Van de Graaff accelera-
tor scattered through 150°, was studied using an
Enge split-pole spectrograph and a 60 cm long, po-
sition-sensitive, gas-flow proportional counter.
Our targets were =30 ug/cm? separated material of
>99% isotopic purity deposited on 65 ug/cm? carbon
foil backings.

Fig. 1 shows the spectra of scattered a particles
for 192219%pt A contaminant peak was observed be-
tween the elastic and 2} peaks. It appears most

noticeably in the spectrum for !°2Pt but weakly in

Table 1.

the spectrum for !°“Pt. The intensity of this peak
in the !°2pt spectrum is about 1% of the intensity
of the first 2% state in !®2Pt. A possible candi-
date for it would be a state in another Pt isotope.
An unresolved 211-239 keV doublet in '°5Pt could be
responsible. However, we do not regard this as a
very likely explanation since there would be only
one mass unit difference for the !'°“Pt target and
this peak should appear more strongly in the spec-
trum for !°“Pt rather than °2Pt. A more likely
candidate for this peak would be the elastic peak
of a heavy isotope passing through the isotope
separator as a complex ion, such as !®!Ta + !2C,
Experimental ratios of inelastic-to-elastic scat-
tering differential cross sections were compared to
ratios calculated with the aid of both semiclassi-
cal (de Boer-Winther!!) and quantal (AROSA'2) Cou-
lomb excitation codes. Quantal corrections decreased
the calculated ratios for 2} excitation by ~0.4% and
increased the ratios for the 2% state by ~6.4%. Our
previously reported results!® were analyzed with the
semiclassical code only. Matrix elements, Mysd e

and their signs, connecting the 0%, 21, 2} and 4%
were initially taken from previous studies®’6°8:1%
or from oblate model predictions. However, a pre-
liminary report on '°*Pt by Baktash et al. B hotes
the large value of le 2 relative to MOZZ' To study

Summary of Results

F (lev e1)? Present study Other measurements
Nucleus (keV) J" BEMH (e2bh)P B(E2)+ (e2b?) Method®  Ref.
192py 316.5 21 1.89 + 0.03 CXI
1.70 + 0.10 DSRD 5
2.10 £ 0.12 cxXG 8
2.28 + 0.27 cxXG 13
2.00 + 0.04 X6 19
612.5 2; 0.013 + 0.002 cxr
0.020 *+ 0.003 cXe 19
0.025 *+ 0.0025 nC 20
0.0235 + 0.0025 nC 21
1378.2 3] 0.17 + 0.03 cxr
1supy 328.5 21 1.68 + 0.03 CXI
1.55 + 0.10 DSRD 5
1.67 + 0.13 cXI 6
1.87 + 0.09 cXG 8
1.64 + 0.04 cXT 9
622.1 2; 0.0094 * 0.0015 cXI
0.013 + 0.002 cxe 19
0.0075 + 0.0010 e 21
1432.4 3i 0.14 = 0.03 CXI

evel energies are from M. R. Schmorak, A = 192, Nucl. Data Sheets 9, 195 (1973) and R. L.
bAuble, A = 194, Nucl. Data Sheets 7, 95 (1972).

A = 2 for 2* states and A = 3 for 3~ states.

Coulomb excitation studied by detecting inelastically scattered particles (CXI) or y rays

(CXG) .
shift recoil-distance technique.

DC denotes delayed coincidence lifetime measurements, and DSRD denotes the Doppler-
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this effect, the 2, + 2,/2, + 0 branching ratios were
obtained from y-ray intensities from Ir-to-Pt de-
cays.!® These ratios were corrected for M1 admix-
tures by using 6 = 5.4 *+ 0.2 for !°2Pt (Ref. 16),
and § = 14.3 + 2.1 for '°“Pt (Ref. 17). The B(E2)
ratios thus have the values of 194.1 + 4.4 and 305

+ 34 for '°2°19%pt, respectively. The sign of the
matrix element My My 5. Mgy, WaS kept negative as

1 2122702,

experimentally found for !°“Pt by Baker et al.®
The negative sign for this product in the case of
192pt has also been recently confirmed through mea-
surements.'® .

Our final B(E2) values for the 2] states are thus
n3% larger than values obtained from employing ox;xly
My, matrix elements. The B(E2) values for the 23
states are decreased by ~50%. An uncertainty in
our analysis of the '®2Pt data is that the static
E2 moment of the 2} state has not been measured. A
value for it was estimated by scaling the static
moment of !°“Pt, which has been measured by Grodzins

et al.'® by the ratio (My, )yq,/ (My3 104

III. RESULTS AND DISCUSSION

Table 1 summarizes values from direct measurements
of B(E2) to the first 2% states in '°22!°*Pt, and
includes values from direct and indirect measure-
ments of B(E2) to the second 2% states.

Besides the earlier work of Grodzins et al.,'® only
Milner et al.® have measured absolute B(E2) values
for both !°2Pt and !°“Pt from y-ray yields following
Coulomb excitation. Bruton et al.'® have studied
both but normalize their measurements separately to
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Milner et al.® and also to Glenn et al.® A magnetic
spectrograph was employed by Glenn et al.® to study
scattered o particles after Coulomb excitation of
19%pt, Our values for the first 2% states in
192,19%pt are smaller than most of the previous mea-
surements although we are in good agreement with
Glenn et al.° and Baker et al.® for !°“Pt. We also
obtain the same ratio of B(E2) values for '°2Pt to
19%pt as would Milner et al.® Our lower values for
182,134pt have been very recently supported by the
mean life measurements by Johnson et al.® using the
recoil distance technique. They extract B(E2) val-
ues of 1.55 + 0.10 and 1.70 + 0.10 e?b? for
192,194pr = respectively.

For higher lying 2* states we are in good agree-
ment with Berkes et al.2?! for !°“Pt only.

States with J™ = 37 at 1378 keV in !°2Pt (Ref. 22)
and 1432 keV in !°*Pt (Ref. 23) were observed in our
study to have B(E3) values of 0.17 + 0.03 and 0.14
+ 0.03 e?b?, respectively. Their collective strengths,
11 + 2 and 8 + 2 single particle units, suggest an
octupole vibrational nature.

In conclusion, our study indicates smaller B(E2)
values to the 27 states than most previous measure-
ments for both !°2°!%*pt. Such data should be of in-
terest not only to experimentalists needing precise
values to interpret their experiments but to theo-
rists as well. Our B(E2) values for !92°!%%pt are
in good agreement with Kumar's?" pairing plus-quad-
rupole model calculations, these being 1.82 e2?b? and
1.71 e?b? for 1°2°19%pt, respectively.

We acknowledge helpful discussions with Noah R.
Johnson, S. W. Yates and F. Todd Baker.
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