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The g factors of the first and the second excited 2% state in Pt'* have been measured by ob-
serving the integral rotation of the directional correlation pattern in the internal magnetic
field acting on Pt nuclei implanted in an iron host. Both values, g3;¢=0.27+0.02 and gg,
:0.30i8:%§, are higher than those predicted by the pairing-plus-quadrupole model of Kumar

and Baranger.

I. INTRODUCTION

Magnetic moments of excited nuclear states of
even W, Os, and Pt nuclei were predicted by
Kumar and Baranger on the basis of the pairing-
plus-quadrupole model.! For spherical nuclei in
this region the predicted values of the g factors
are considerably more reduced with respect to
Z/A (hydrodynamic value) than g factors derived
from the model proposed by Greiner.? Measure-
ments of the mixing ratios of the y transitions® in
Pt'®? show surprisingly good agreement with pair-
ing-plus-quadrupole model calculations of Kumar.*
It was of interest, therefore, to check the agree-
ment between experiment and theory also for the g
factors of the first two excited 2* states in the

same nucleus. The “physical boson mixing theory”
proposed by Ikegami and Hirata,® which was able to
explain small measured values of the pentration
parameter (A=1) for the strongly hindered M1 com-
ponent between the first and second excited 2*
states in spherical nuclei of the Pt region,® pre-
dicted Igzgl >Ig22+l for those nuclei.

II. EXPERIMENTAL PROCEDURE AND RESULTS

The levels in Pt'®? were populated from the de-
cay of Ir'% (Fig. 1). The g factors of the first two
excited 2" states in Pt'® were measured using the
time-integrated directional-correlation method.?
In view of the short lifetimes of the states, the in-
ternal field acting on Pt nuclei embedded in an
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FIG. 1. Decay scheme of Ir!% (see Ref. 7).

iron lattice was utilized. The precession of spin
of the 612-keV level (2;) was observed by measur-
ing the angular shift of the 37(308)2%(612)0* cas-
cade in a magnetic field B perpendicular to the
plane defined by the counters. As a control mea-
surement the 4*(468)2%(316)0* cascade yielding
the spin precession of the first excited 27 state
(27) was measured simultaneously. To resolve the
308- and 316-keV y rays, a coaxial Ge(Li) detec-
tor (25 cm?; 3.0 keV full width at half maximum)
was used in one channel of the spectrometer. The
second channel was equipped with an integrally
mounted magnetically shielded 3-in.x3~in, NaI(T1)
detector. A spectrum stabilizer was also used in
this channel. To check reproducibility of the re-
sults three different samples were measured.
They were all prepared by melting a mixture of
spectroscopically pure iridium and iron powder
using the electron-bombardment technique. The
melted spheres (diam ~1 mm) were subsequently
irradiated in the reactor and were used for the
measurements without being annealed after irradi-
ation. A check measurement using an annealed
source did not reveal any differences.

A small electromagnet (1000 ampere-turns;
field~ 2 kG in the 5-mm gap) was used to magne-
tize the samples. The magnetic saturation was
checked by measuring spin precession of the first
27 state as a function of the current / through the
electromagnet (Fig. 2). Samples were already sat-

urated at /=79 mA, but as a safety factor all mea-
surements were performed with the current in the
coil increased to 100 mA.

The coincidences were recorded at seven differ-
ent angles for both directions of the magnetic field
(“up” and “down”). A least-squares fit of the ex-
perimental data to the function

4
W(8,+B)=; A,,Plcos(6~48,)], (kwr)<l,
k=0

where Af,=wT yielded® the coefficients A4,, and the

wT
(mrad)

] il } } |
50 60 70 80 90
FIG. 2. w7y as a function of magnetizing current in

the coil of electromagnet.

}
100 Current (mA)
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w7 values given in Table I. The absence of attenu-
ation due to other extranuclear fields (G,,~1 in the
formula above) was confirmed by comparing the
A,, coefficients measured with metal and with lig-
uid sources.

The experimental results given in Table I were
reported previously.® However, the experimental
result for the (w7)y,, should be corrected for a con-
tribution from the 3 ¥(604)2 *(316)0* cascade. This
contribution which was only (3.0%9:5)% in intensity
(see Fig. 3) has a substantial effect on the value of
(wT)g,- This is due to the large anisotropy of the
3*%(604)2*(316)0* correlation combined with the op-
posite sense of rotation in the applied magnetic
field [the first transition of this cascade was ac-
cepted in the rotating detector; for the 3 *(308)-
27(612)0" cascade it was the second]. Application
of this correction to the weighted average of mea~
sured (w7),,, values gives

= +0.010
(wT)CB?;r _0°056-0.o%)s *

The larger upper value of the error limit reflects

the uncertainty in the applied correction. The mea-

sured directional-correlation coefficients (cor-
rected for the geometry and contributing cascades)
for the 4*(468)2%(316)0" and 3*(308)2*(612)0" cas-
cades were correspondingly: A,,=0.098 +0.005,
A,,=0.005+0.008 and 4,, =-0.102+0.010, A4,,
=-0.070+0.013. The last A,, value was measured
slightly lower than reported in Ref. 3.

The lifetime of the 316-keV level as measured
by Schwarzschild!® was about 25% larger than pre-
viously reported by de Boer, Voorthuis, and
Block.' The recent value reported by Béraud et
al.*® is in excellent agreement with the result of
Schwarzschild., Taking a weighted average of re-
sults reported in Refs. 10 and 12, one obtains 7,4
=(5.0+£0.3)X107!! sec. The weighted average of
the two available results for the lifetime of the
612-keV level'® 1% and the recent result of Kesz-
thelyi, 74, =3.8+.5X10" sec,'* gives T, =(3.1
+£0.3)x10-!* sec. Using these values with the cor-
responding w7’s reported above and H;, (300°K)
=-(1.24+0.03) X10® kG,*® one obtains

TABLE I. Summary of the w7 values (given in rad)
as measured in the present investigation.

Source at% IrFe Alloy @ 7316 wDgin
1 1.2 0.075+0.005 0.040 +0.010
2 0.6 0.080 +0.003 0.036 +0.010
3 1.2 0.081+0.003 0.035+0.005

Weighted average 0.080+0.002 0.036 +0.004

3%103
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FIG. 3. y-ray spectrum in coincidence with the 600~
keV region [selected in the NaI(Tl) scintillation detector]
recorded at the angle 0 =145° with the 25~cm?® Ge(Li) de-
tector.

£516=0.27£0.02,

8e12 =0.3025:05 -

III. DISCUSSION

Both experimental values for the g factors re-
ported here are higher than those predicted by
Kumar and Baranger (g;,,=0.21 and g, =0.22).}
The measured g,,, value is lower than that predict-
ed by Greiner (g;,, =8¢, ~0.33).2 The ratio of the
two, gy /ng 1.11 *3-22is in agreement with both
these theories, but it does not support the “phys-
ical boson mixing theory” proposed by Ikegami
and Hirata.®

Recently, three other measurements of the g
factors for the first and the second excited states
in Pt'® have been reported.'?'®'7 In all three the
time-integrated precession method has been used,
and the results, in terms of the w7’s, are sum-
marized in Table II.

The result of Ref, 17 for (wT),, quoted in the
table is the average of two independent measure-
ments using the 3 *(308)2%(612)0* and 4 *(588)2*
(296)2* cascades. The results for the (wT),, in
the table are consistently about 10% higher than
the present result. They are also higher than all
results for the (w7), 4 published previously.'®
Good agreement between the three values cited in
Table II and the three measurements with different
samples used in the present investigation (see
Table I) seems to indicate that the internal field is
the same in different samples. However, if this
is indeed so, then the difference between these
two sets of values is difficult to explain. The val-
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TABLE II. Comparison with results obtained
recently by other authors.

@ T)316 (@ Ref.
0.088 +0.005 0.047 £0.011 16
0.087 +0.002 0.053 +0.009 12
0.088 +0.006 —0.025 +0.010 17
0.080 £0.002 0.0565-0%2 Present

work

ues for (wT)g,, reported in Refs. 16 and 12 are in
agreement with the present result within the err-
or limits.

The negative sign of the result of Levanoni®”
(giving a negative value of the magnetic moment of
the 612-keV state) could be due to misinterpreta-
tion of the sense of precession. In a spectrometer
equipped with a Ge(Li) detector in one channel and
a NaI(Tl) crystal in the other, the sense of rota-
tion of the 3*(308)2*(612)0* cascade would be op-
posite to that of the 4 7(468)2*(316)0* (assuming

Do

that magnetic moments of both states have the
same sign) if the 308-keV y ray for the first, and
the 316-~keV y ray for the second measurement
are accepted in the Ge(Li) detector. It is puzzling,
however, that the negative sign of the magnetic
moment of the 612-keV state was in this case con-
sistently derived from the measurements on two
cascades [3*(308)2%(612)0* and 4*(588)2*(296)0 *].
The smaller absolute value of (wT)g,, obtained in
Ref, 17 is most probably due to contribution of
other cascades in the energy channels selected.

Note added in proof: The value for (wT)g,, in
Pt'*# as remeasured by Levanoni'® using two Ge(Li)
detectors is (w7)g, =0.054+0.011 rad. This value
is in very good agreement with the value reported
in this paper.
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