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g factors of the 9" and 11" isomers in 1*Pb and 1°%Pb: Configuration mixing and deformation
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Theg factors of the 9 and 1T yrast states iA®Pb and'°®Pb have been measured using the time-dependent
perturbed angular distributiofT DPAD) technique. An analysis of the systematics of the properties of these
states in the light Pb isotopes is presented. The results confirm the dominance(@ﬁgi&iﬁ,z) configuration
in the 9 isomer. The values for the 1isomers are consistent with thr{SsI,zzlhg,zliw,z) configuration, but
they are smaller than those in the Po isotones. The effects of core excitation and particle-vibration coupling are
considered, but these do not lead to a detailed agreement between theory and experiment. A Nilsson approach,
however, gives good agreement, providing support for a proposed oblate deformation.
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I. INTRODUCTION sponding » state with the same neutron number. The values,
o . . g(**¥Pb;11)=0.968) and g('°%0;11)=1.1Q5), differ

_ The structure of the low-lying isomeric states in the Pbmgre than expected from the particle-core coupling model
isotopes near the closed neutron shelNat126 is, in gen- [12], which predicts a value of about 1(@9for 1%Pb. If the
eral, well understood, with predominantly spherical configu-geformation in the light Pb cases is indeed well defined, a
rations assigned and confirmed by spectroscopic studies, ifgisson approach is justified, but while the previously mea-
cluding g-factor measurementd,2]. In moving away from  gyredgq factor of thel®Pl(117) isomer is in agreement with
the N=126 closed neutron shell, however, only the e Nilsson value, the experimental error is too large for the
v(1i15,)1,+ States in the even Pb isotopes have been eXterEomparison to be decisive.
sively investigated byg-factor measurements. The system-  Therefore, to address such questions and to allow an
atic fall of theseg factors as a function of reducing the neu- analysis of a broader range of isotopes, we have remeasured
tron number has been interpreted as a consequence of tﬂ?eg factor of the 11 isomer in'%Pb and measured trg
emptying of the 1(liy5;) orbital, resulting in reduced facior of the equivalent isomer ##4Pb. New results for the

(Liza,— 1i1yp) core polarization effectf3,4]. 9™ isomers are obtained in the same measurements.
In this work we present experimental results on the

factors of the 9 and the 11 yrast states int®Pb and**%Pb.
The new measurements, combined with published results || ExpERIMENTAL TECHNIQUES AND RESULTS
[5-11, allow the change in the main components of the 9
wave functions to be traced as a function of the neutron The g factors of the isomeric states #%Pb and!%Pb
number. While the 9isomers are constructed from valence were measured by applying the time-dependent perturbed an-
neutron-hole configurations which, in general, have smalpular distribution techniqugl3]. Excited states were popu-
negativeg factors, the 11isomers are proton excitations out lated in the"®Er(3°Si, 4n)1°%Pb and the'’°Er(*°Si, 5n)1°4Pb
of theZ=82 core, so that thei factors are usually large and reactions at beam energies of 136 and 143 MeV, respec-
positive. Because of the difference in valence configuratioriively. The beams, delivered by the ANU 14 UD accelerator,
and the different sensitivity to core excitation, theifactors  were arranged to give-1 ns wide pulses with a separation
will be influenced by different factors. For example, particle-of 960 ns for'%Pb, and 1920 ns fot*Pb, chosen after con-
guadrupole vibration coupling is likely to become more im- sideration of the requirements of sufficient yield and the
portant as the neutron shell is depleted. In the case of the 11onger lifetimes in the isomers of interest’i#fPb. The states
isomers in particular, particle-octupole vibration coupling ad-and transitions of interest are shown in the partial level
mixtures could also affect thggfactors. Furthermore, the 11 scheme of Fig. 114-14.
isomers in the neutron-deficient isotopes are predicted to be The target consisted of 0.7 mg/émnetallic Er, enriched
deformed, an effect which is partly related to the core exciin 1"%r to 97%, on which a 6.6 mg/chiPb layer was evapo-
tation involved in their formation. In the final analysis, vi- rated to stop recoiling Pb nuclei. The projectiles came to rest
brational coupling is shown not to be significant for the Phin a thick Pb backing. The target was placed between the
cases, whereas the moderate oblate deformation predicted foole tips of an electromagnet, with an external magnetic field
the 1T isomers is. of 2.482) T applied perpendicular to the beam-detector
The 1T states in%Pb[7] and'®®Pb[8] are the only ones plane. The magnetic field was measured with a Hall probe
measured, to date, in the Pb region that allow for a direcand calibrated internally using the precisely knogvfactors
comparison of theg factor of a -2h state and its corre- of the 12 isomers in'%Pb and!®®Pb [3,6]. Gamma rays
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were observed in two Ge detectors of similar characteristicayere summed to extract a value fgf'*Pb,9). The short
positioned at +135° with respect to the beam direction. lifetime (1.1 n9 and the smallg factor of the 5 (two-
The data were analyzed by forming two-dimensional maneutron-holg state, which intervenes in the cascade, com-
trices of energy versus time, for each detector. From thespine to have a negligible effect on this analysis.
matrices, time-gated energy spectra and energy-gated time The half-lives of 174) and 474) ns obtained for the 9
spectra were constructed. Samples of the delayea spec-  states in'%Pb and'°Pb, and the values of 18B5) and
tra for °Pb and'**Pb are shown in Fig. 2, for the relevant 85(3) ns for the corresponding 1isomers, are in agreement
energy regions. with those obtained from former experimeniig},16. From
In the initial analysis, the 498 ke\Al=1 E1 transition  the time spectré(t, #,B), in which 6 denotes the angle of the

from the 1I isomer and the 372 ke\I=2 E2 (7" —5

detectors with respect to the beam axis, the experimental

transitior) were used to extract thg factors of the 11and  mgdulation ratiosR(t, #,B) were formed in the standard

9" states in!%Pb, respectively. For®Pb, the 352 and
305 keVEL transitions were used to deduce théactor of
the 1T isomer, whereas alt2 transitions below the Ostate

100 - PB-194 |

2 =4 —
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%102
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FIG. 2. Typical delayed spectra for a single detector obtained
from the"%Er(2°Si, 5n) (upper pangland the'"%Er(3°Si, 4n) (lower
pane) reactions. Transitions directly from the lisomers are indi-
cated with asterisks. The delayed time windows begin directly after
the beam pulse and have widths of 550 and 450 ns, respectively.
For clarity, a spectrum obtained with a gate on a later time period
(when the isomers of interest have predominantly decayed
been subtracted to remove activities.
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way:

I(t,6,B) = I(t,6+ 90° B)
I(t,6,B) +1(t,6+90° B)’

R(t, 6,B) = (1)

After a correction for the difference in detector efficiencies,
the magnitude and sign of the nuclegufactors were ex-
tracted by using a least-squares fitting program based on the
PPt ftetatt fuf multilevel formulation given by Hausset al.[11], a formu-
lation which takes into account sequences of isomers.
i Samples of the ratio functions with fits are shown in Fig. 3.
The g factors were deduced both from fits to the initial time

. spectra, and also to ratio functions such as these. The values
obtained were

g(*°Pb,11) =+ 1.045),

g(**Pb,11) =+ 1.032),

3]
g(*°%Pb,9) = - 0.03710),

g(***Pb,9) = -0.04215).
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These values are corrected for Knight shit) and dia- More recent experimentf24] revealed surprisingly en-
magnetic shielding(o): K(Pb in PB=1.51)% [17] and hancedE3 strengths for the T'lto 8" transitions in the even
o(Pb=-1.001)% [18]. Note that the values extracted for neutron-deficient Pb isotopes witi<114. This phenom-
199pK(97) and °%Ph(117) are in agreement with the earlier enon was also partly explained by invoking configuration
values ofg(*%Pb,9)=-0.074) (Ref. [6]) and °Pb,1T) mixing caused by the moderately deformed oblate shapes
=+0.968) (Ref.[7]), but they are more accurate. [24] and more direct evidence for a moderate deformation
comes from measurement of the quadrupole moments of the
11" isomers in'%Pb and!®%Pb [25,26. In a microscopic
sense, the collectivity and deformation arise from the in-
crease of the number of valence partici@p-2h in the in-

A. Background truder states of Pb, compared tp th the regular ones of
Po), leading to enhanced proton-neutron interactions and in-
duced core-polarization effects. Calculations within the

) ; ) s : framework of the particle-core model were able to account
tron configuration(5,9,19. This assumption is confirmed by ¢ the factor of 2 increase of the quadrupole moments in the

g-factor measurements #%Ph and®*Pb and several theo- py, cages compared to those of the correspondingsiiners
retical calculation$19-21. The calculations of Pautratal. i, the Po isotoneg27].
[21] predicted that in the neutron-deficient cases, the The guestion arises whether the-2h character influ-
v(2f731i131,) excitation would be more significant, becoming gnces the magnetic moments. The particle-core model pre-
the mai_n configuration if%pPb. Howgver, the more recent (icts small second-order effects or98,29. As indicated
Ca|CL£|lat.I(ETS of Pomaet al. [19] predict that although the egylier, if an oblate deformation is well developed for the 11
v(2f751i13,) component will increase with decreasing neu-jsomers, as seems to be implied through both the results of
tron number, thew(2fg;li5,) configuration will remain  mean-field calculations and the quadrupole moment mea-
dominant. Asg factors are particularly sensitive to core po- surements, a Nilsson model approach should also be an ap-
larization effects that couple the spin-orbit partnéfs, propriate alternative.
— f5/5), the g-factor measurements allow some limits to be A further question that will be addressed below is whether
placed on the intensity of the(2f;31i15,,) component in the the octupole-coupled admixtures that are necessary to ex-
wave function. plain the enhance&3 transitions in the decay of the 11
The structure of the T'lisomers is totally different. Since isomers[24] should be reflected in thg factors.
their discovery, they have been associated wjth2h exci-
tations across thezZ=82 shell gap, involving a
77(331,221h9/21i13,2) configuration. Experimental evidence
originated from spectroscopic studi¢&4] and an early The systematics of thg factors of the 9 states in the
g-factor measuremenf7]. Their low excitation energies even Pb isotopes given in Fig. 4 show a clear decrease with
(=3 MeV compared to the 7 MeV predicted by the sphericaldecreasing neutron number. This change can be attributed to
shell model have been attributed to enhanced pairing correthe increasing contribution of the2f,,— v2fs, spin-flip
lations and a move to oblate deformation, where $fg  transition and the decreasing contribution of th&i,
(below-shel] and hg», (above-she)l proton orbitals are in  — vli;5, spin-flip transition[3,4] when going away from the
close proximity, in contrast to the neutron excitations whichclosed N=126 shell. The Pauli principle excludes the
are nearly spherical. Indeed, mean-field theoretical calculaw2f,,,— 1v2f5/, transition at the closed neutron shell, but the
tions result in predicted deformations ranging frg8a= emptying of thev2fg, orbit will increase the probability for
—0.15 for the 11 state in'*%b to3,=-0.19in*®¥Pb[22,23.  such contributions. Conversely, excitations from tHe; 5,

Ill. DISCUSSION

It is widely accepted that ne&t=126, the wave function
of the 9 yrast state consists mainly of th€2f;31i3.) neu-

B. The g factors of the 9" isomers
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0 I’ neutfgn numbelzfo 2 (3), however, thev2f,,,— v2f5;, contribution to theg factor
! : 1| 11| 1| : 1| is included implicitly. A better approach for extracting the
el | amplitude of the(»2f;51i 13/)e- contribution is, therefore, to
' . © { combine the experimentglfactors of thev1i 3, states in the
8 i T s @ 1 different Pb isotopes, with the experimentafactor of the
g0t i : . v2f 5 state in?°’Pb, in which thef5 contribution will be
5 - negligible. The main difference betwegfw2fs,,2°"Pb) and
g(v2f5)5,A~2°Ph) should be due to the increasingf,,
~0.06 - ] — v2f5;, contribution for the decreasing neutron number.
1 | 1 1 ! | 1 | H e H H
19 Iy 198 00 206 We assume for simplicity that the wave function contains

mass number only two components,
i i 97, APb) = a|2f 3170 + V1 - o?[2f M 7 4
FIG. 4. A comparison between the experimental res@tspty | 1 ) a| sioligg) + o | 72111372, (4)
symbolg and theoretical calculatior§illed symbolg for the g fac-

tors of the g isomers in Pb. which is a reasonable assumption according to the calcula-

tions of Pomaret al. [19]. The main components of thg

factor will be
orbit to the(empty) 1i44/, orbit will be more probable when
the vliy5, orbit is more occupied, i.e., when the neutron 9(9) = ?g(2f5i 13 + 2a\/1 — a?Ag
number is closer ttN=126. 2 14 -1
The g factor of a pure two-particle statg,j,J) is calcu- +(1-a)g(2f721i15), (5)
lated from the generalized Landé formy&o] in which Ag arises from the off-diagonal matrix element be-
tween the spin-orbit pair 2/5;j,=1+1/2 and Zg;j;=I
1 1 j1(1+ D = joljo+ 1) —1/2. We cartalculateAg by following the detailed formal-
%= §(gl+ ) + 5(91_ 9o) JI+1) - (3 ism given in Ref[9], which is not repeated here. To calcu-

late g(2f-31i;4-), we make use of the Schmidt value for

The g factors of thevli, s, states are known experimentally 9(2f7_/%)-_ _[{\lote that because of the small contribution of
from measurements on thieli;2,)1,. states in the range of 9(2f7;51i13;) t0 g(97), the results obtained for the amplitude
isotopes 192-20Ph[1,2] and theg factors of the(2f; ) states @ are rather insensitive .t(_)lthe Ch0|cem2f7f%)'1—1
have been measured in the odd isotop&s2°Pb. Hence, a By combiningg(2f55lii3)), Ag, andg(2f551i5,) to ob-
straightforward approach is to combine the experimental valtain g(97), and comparing the result to experiment, upper
ues for the different mass numbers by means of @gto  limits can be placed on the amplitudes of t&f;51i 5,
give gyed97). [Extrapolated/interpolated values need to becomponents. The assumed values and results are listed in
used forgexp(zfg}z) for the lighter isotope$.The values used Table Il. The amplitudes extracted are in rather good agree-
and results are listed in Table I, and compared to the experMent with the calculations of Pomat al. [19] and they
mental valuege,9°) in Fig. 4. Note the deviation between €xclude the dominance of thef;;1i,3,) component for
experiment and theory foA=200 andA=202, where the Mass numbers=194 predicted by Pautrg21].
experimentalg factors are measured with the highest accu-
racy.

It is useful to put some limits on the intensity of any
»(2f7;31i 7309~ COMponent in the wave function of the 9 To gain some insight into both the neutron-number depen-
state. If the experimental values are takeng‘bfog,%) in Eq. dencies and the possible effects of breaking of the proton

C. The g factors of the 1T isomers

TABLE |. Results for the calculated magnetic moments of thes®mers in Ph.

A Gex 129" A(2fs)) Gexd 2f52) " Jihed 9) Jexd9)

192 -0.1782) 193 +0.269(2) -0.050213) e

194 -0.1671) 195 +0.269(2) -0.04599) -0.04215)°
196 -0.1602) 197 +0.269(2) -0.040812) -0.03710°
198 -0.15%2) 199 +0.269(2) -0.037213) S

200 -0.1512) 201 +0.27012) -0.034Qq12) -0.028710%
202 -0.151(2) 203 +0.27462) -0.033112) -0.025298)%
204 fe 205 +0.0284R) fe S

206 -0.1502) 207 +0.32012) -0.0244)

*Taken from Ref[1].
PEstimated values are given in italics.
“This work.
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TABLE II. Amplitudes of the|2fZ;31i5,» and|2f3,1i73,) components in the wave functions of the 9
isomers(see also the text

A Gexd12°)? Gexd 2f52) ™" exd97) a V1-a?
194 -0.1671) +0.32012) -0.04215)° >0.990 <0.139
196 -0.1602) +0.32012) -0.03710)° >0.992 <0.122
198 -0.15%2) +0.32012 e o -
200 -0.1512) +0.32012) -0.028710 >0.999 <0.049
202 -0.151(2 +0.32012) -0.025298)% >0.999 <0.052

*Taken from Ref[1].
bValue for 207Pp.
“This work.

core(as required in Pb but not in Pall g factors measured portant contribution from|11"®2;;11") admixtures. Be-

to date for the 11isomers in the even Po and Pb isotopes arecause the magnetic moment operator is a tensor operator of

summarized in Fig. 5. order-1(in contrast to the order-2 electric quadrupole opera-
Although several of these are not known accuratelyghe tor), the influence of these admixtures on the magnetic mo-

factor measured here fé?4Pb is significantly lower than the ment is expected to be very smglig]. A comparison of the

Po cases, most of which have values close to the sphericglfactors of them3s;51hg,, intruder states in the T isotopes

limit, exemplified by the value ofj=+1.1098) for 2%o  with the mlhy, (norma) states in the Bi isotopes revealed

[11]. Since quadrupole-vibrational admixtures were shown tovery little sensitivity to the second-order core polarization

be significant for reproducing the quadrupole moments of th¢12]. Nevertheless, in Ref29] it is claimed that the differ-

11" isomers in'%Pb and™®%Ph, we first examine the effect of ences in quadrupole-vibrational admixtures of the form 2

these admixtures on the magnetic moment in the Pb case®,7dy, in the wave functions of thers,,, states in2%3Tl,

and for completeness, the Po cases as well. 2051 and 29771, caused by the differences in excitation en-

ergies of the states in the core nucféfPb,?°%Pb, and?°%Pb,
1. Influence of the particle-quadrupole vibration coupling on the are sufficient to explain the significant neutron-number de-
magnetic moments pendence of the TI magnetic moments.

For the Pb cases, a simple two-dimensional approach was ' the present case we have used the mixed wave func-
taken previously to explain the quadrupole moments, by coutions, |117)=a|11; )+b|11; , ® 27;117), of Ref. [27] to cal-
pling the valence protonémli;gnlhg,) to the quadrupole culate the magnetic moments of the~llsomers. Here,
vibrations of the underlying Hg corg27]. Perhaps surpris- |11, is @ shorthand notation fdih,1i13,;117), and|2;)

ing|y, it was found that the wave functions contained an im-represents the first excited qU&drUpOle vibrational state of the
core. Note that the two-dimensional approach is semiempir-

— ical. Hence, the coefficienssandb can only be calculated if

Lal8 - Po | values for theB(E2 ;0" — 27) transition probabilities, and the
114 1 . energiesfiw,, of the|2]) quadrupole vibrational states of the
110 | . e o 3 8 ] underlying cores are known. This is only the case for some
Lol J % } ] of the Hg coreg?*~1%g and *¥5:18Hg [31]), hence inter-
L polated values foB(E2;0"— 27) are used where necessary,
1.02 ] in order to calculate the complete Pb chain.
g o8- For comparison, the magnetic moments of thé Ikb-
Ty P;O i mers in the Po chain have also been calculated using a Pb
o

core. As experimental values fd@(E2;0"— 2;) are only

b ] available for?%-20%p, extrapolations have been made for the
L0 - - ] lighter isotopes such that the measured values for the spec-
1.06 . troscopic quadrupole moments of theiSomers in Po, were
10k ] reproduced by the two-dimensional calculations.

08l By using the wave functions as described above, the fol-

P T T B B lowing expression for the magnetic moment is obtained:
108 112 116 120 124 128
neutron number

(LT ul1T) = 8115, /115 )

FIG. 5. A comparison between the experimental res{dfzen + b2<1:ls_.p.® 2-{;11_|M|1]3_.p.® 21,;11_>.

symbolg and particle-quadrupole vibration calculatigfifed sym-

bolg) for the 1T isomers in Pk{lower panel and Po(upper panel (6)
The shaded area in the lower panel indicates the prediction for
oblate deformation. The second-order term can be calculated by using the
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TABLE Ill. The core parameters and results of
calculatedg factors of the 11isomers in Pb.

PHYSICAL REVIEW C 69, 064318(2004)

the particle-quadrupole vibration calculations for the

isomer A N Acore B(E2;core®° g(2;;corg®® g2dim goP
(Hg) [e?b?]

Ph(11") 206 124 204 0.427 0.43 1.101
204 122 202 0.612 0.43) 1.101
202 120 200 0.853 0.82) 1.099
200 118 198 0.990 0.88) 1.102
198 116 196 1.10 0.4 1.101 R
196 114 194 1.39 0.4 1.101 1.045)
194 112 192 1.59 0.4 1.101 1.082)

*Taken from Ref[31].
b\Neighted mean of values from RgB83].
“Values in italics estimated from extrapolations/inter

Wigner-Eckart theorem and the reduction rules for tensos

operatorgsee, e.g., Ref.32)):
(115, © 2§10 w115, ® 27511

_J1u1 2 11

o111 11

{11 2 11

1 11 2
The magnetic moment of thé]) state is estimated as
Hobd21)=0.028uy and popd27)=0.012uy for the heavier
and lighter Pb cores, respectivalsee Table)l [33]. For the
204-1944g cores, we use the experimental values of Rag],
while for the lighter Hg cores, we adopt the extrapolated
value of uopd27)=1.0uy. We take the magnetic moment of
the 1T state in2'%o, u=+12.209) [11], to approximate
M(ll;_p). By applying the Wigner-Eckart theorem again we
can calculate the values for(1l,®27;117 /115,
®27;117) and obtainu(11") and, therefore, thg factors as
listed for the Pb cases in Table III.

23<1]s_.p.”/‘”1]s_.p_>

}23<ZIIIMIIZI>- (7

polations.

ingle orbit change involving the proton transitiongi,s»
— 2f4,, and 7rliq3,— 1hg;, because of octupole admixtures
[24]. In the Rn isotopes, the same(2f;,®3;) and
7(1lhg,® 3;) admixtures(and othersneed to be taken into
account explicitly to explain simultaneously the enhangad
decay from, and the magnetic moments of, numerous iso-
meric stateg34-34. A similar approach has been applied
here to investigate the influence of the octupole coupling on
the magnetic moments of the 1lsomers.

In this case, the coupling leads specifically to
7 1hg/x(2f7/,® 37)]15- and 7 1h3,,® 37111~ admixtures. The
basis used was restricted to three statfdig,liis),
|1hg/x(2f7,® 37)), and|1h,® 37)). The diagonal terms de-
pend on the single-particle energi@perimental energies
corrected for their octupole contributionshe energies of3
vibration for the coupled case, and the additional particle-
particle interactions available from empirical values, or the
theoretical values of Kuo and Herlij7]. The off-diagonal
elements are the particle-octupole vibration matrix elements
deduced from the properties of the Abrations[38,39, and
the off-diagonal shell-model matrix elements by Kuo and

Figure 5 compares the results of the calculations with thélerling [37]. The wave function |117)=c|1hg/li13,)

experimental data.

+d|1hg/x(2f7,® 37))+€]1h3,® 3;) is calculated by diagonal-

As can be seen in the upper part of Fig. 5, only a veryizing the three-dimensional matrix. Tigefactor

small difference is expected for the Po cases as a function of
neutron number, and within errors, this is in agreement with

experiment.

9= c%g(|1hgplisa2) + d?g[|Lhg/x(2f 7/, ® 3]

+€2g[|1h3 .2 37)] (8)

However, we also obtain nearly identical results for the Pb _ _ _ _
isotones, indicating that in this formulation, the presence ofS obtained by taking the single-particg factors for the

the two 7rs;, holes does not change the core properties suf

1hg,, ligsn 2f75, and 3 states of Ref[36] and combining

ficiently to affect the magnetic moment. As a result, there ighem through the Landé formula.

a significant discrepancy between this theoretical approac
and the experimental values fé¥Pb and*®%Pb. Contribu-
tions other than the coupling of the valence protons and th

h Since the mixing depends on the properties of the®e,
which is not known in the lighter isotopes, we have carried
gut the calculation as a function of the octupole energy, with

quadrupole vibrations of the underlying Hg core must beappropriate scaling of the cor€3 strength[40]. Figure 6

sought to explain the results for the lighter Pb isotopes.

2. Influence of the particle-octupole vibration coupling on the
magnetic moments

The enhanced I1-8" E3 transitions observed in the
lighter Pb and Po isotopébl < 114) can be associated with a

shows the dependence of the calculagefdctor on the oc-
tupole energy as the energy is reduced from that known in
208pp. A slight decrease with decreasing octupole energy is
obtained, but in general there is little sensitivity to the ad-
mixtures. This is mainly because the relatively laggactor
from the f4,, proton is compensated for by the relatively
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TS L A 1/9 13
L 1 011= —| 2 X0.947 +— X 1.246) =1.124
1.14 - 11\ 2 2
g 1.10 - //__—_
% L 4
L Loer ] for the 1T configuration. If the 11 state is a bandhead,
1.02 - ] which is the case in principle, rotation must be taken into
0.98 - - account with the formula
1 1 1 L 1 1 1 L 1 1 1 1
1500 2000 2500
octupole energy (keV)
K
FIG. 6. g factors for the 11 configuration from a particle- g=0r+(gk —gr) X —— =1.055,

octupole vibration model as a function of the octupole energy. I+1

small g factor of the 3 vibration. The net result of adding a where a value for the collectiv@factor ofdu=0.30 has been
component where these are coupled together, is therefore & 9R="5-

minimal. Again, these effects would not be able to accounf'sed' This value fog(;?lg 'S '”‘iﬁg’ very cloge o the ob-
for the observedy factor values unless the octupole energyServed values for botfr*Pb and™Pb. Alternative ways of

were lowered to an extreme value. estimating theg,, value for the 13/4606] orbital lead to
very similar values with a small variation in the estimate of
3. Nilsson approach g(11"). The shaded area in the lower panel of Fig. 5 indicates

the range of the prediction including the uncertainty in the
The first step in considering thgefactor to be expected in ., g, value and the deformation rangs from —0.15 to
the case of a well-defined deformation, where the Nilsson.g 18 To the extent that this is a valid approach, then, it
prescription can be used, is to choose effective spin and Orovides good support for the description of the isbmers
bital g factors, which reproduce the spherical values. Theys peing oblate deformed, with the further implication that
spherical values for thég,, orbital and others have been gych an oblate deformation is not present in the Po isotopes.
evaluated in detail by Stuchbest al. [41,42. Fits to the  The main difference, of course, is that téactor is lowered

octupole-corrected empirical valuptl, 42 imply that effec- — pecause of the inclusion of a collective angular momentum
tive values,g"=1.115 andgg '=3.310 are appropriate for component.

the hg,, proton.

The Nilsson-model calculation from which the average
intrinsic spin projection calculatiofs,) is deduced was car-
ried out using the potential parameters for the5 and 6
shells chosen by Bengtsson and Ragnarggish for the

neutron-deficient Au region. The value df) for the in 1°Pb and!®%Pb, thus allowing for a systematic study of

9/27[505] orbital from thehg, proton is not strongly depen- s configuration of such states in the Pb isotopes. A more
dent on the magnitude of the deformation since it is almostytended analysis of thgfactors of the 9 states ir?%%-20%h
pure, but there is significant admixture qf they, orbital 150 was possible previously, shows that thestate has
leading to(S,)=-0.344 ate,=-0.18(approximately the pre-  ain|y the|2f21i 23,) configuration, but that small intensi-

dicted deformatioy) compared tdS,)=-0.409 at sphericity. tjes of other components must be present. For lower neutron

IV. SUMMARY AND CONCLUSIONS

We have measured tlggfactors of the 9 and 1T isomers

The value ofgg, is given by numberstN=112,114 this remains the dominant configura-
tion with [2f;31i ;3.) admixtureg(proposed by some calcula-
_ et et effy o (S tions) being severely limited.
Jo=0 — (g "—9g )X - ©) Theg factors of the 11isomers in Pb are smaller than the
values in the Po isotones, which themselves have values
Substitution in Eq(9) givesge,=+0.947 fore,=—0.18. close to the spherical limit represented by thiactor of the

2 —_ . .
For thei s, proton,(S,) =+0.500 independent of deforma- P(117) isomer. The effects of particle-quadrupole and

tion, but since there are significant octupole admixtures apg_rticle-oc_tupole vibration couplings are not found to be sig-
sphericity, it is more appropriate to take the empirical valuhificant. Since nearly the same theoretical values are pre-

0o=g=1.24614) for the 13/2[606] orbital rather than the dicted in these calculations, for the magnetic moments in
pﬁre Niléson value ofj=1.284. Thegy value for a state with both Po and Pb nuclei, within the particle-vibration model at
K=Q,+Q, is B K least, the presence of the3s,,, holes does not apparently

affect the magnetic moments to the extent that it affects the
quadrupole moments.
O = E(ngﬂ +0.00.), The smaller values obtained for the Bbfactors are in
K ! 2 fact, in quantitative agreement with the presence of a mod-
erate oblate deformation, which is expected to be better de-
which gives veloped in Pb than in Po. This deduction is in agreement
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