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Collective gyromagnetic ratios and the structure of odd superdeformedA5190 nuclei
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Collective gyromagnetic ratiosgR , microscopically calculated from Hartree-Fock plus BCS calculations
using theSkM* force, are found to be very different from the roughZ/A estimates. It is pointed out that the
latter disagree with the spectroscopic data in normally deformed states of even-even nuclei. The consequences
of taking into account microscopic values ofgR on the spectroscopic properties of odd superdeformed
A5190 nuclei are discussed. Quenching factors, for proton and neutrongs ratios, are tentatively proposed.
Single-particle assignments postulated by experimentalists for the available data are confirmed by our consis-
tent approach.@S0556-2813~97!03904-6#

PACS number~s!: 21.10.Re, 21.60.Ev, 21.60.Jz, 27.80.1w
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I. INTRODUCTION

Spectroscopic properties of nuclei in superdeformed~SD!
states provide stringent tests for the theoretical descriptio
both collective and single-particle excitations. The first r
evant data in this respect have been obtained for SD stat
the second well appearing in the fission barriers of actinid
Indeed after the pioneering works on the magnetic proper
of rotational states in the odd fission isomers of237Pu@1# and
239Pu @2# ~see also the review of Ref.@3# and the theoretica
approaches of Refs.@4,5#!, quite detailed spectroscopic stu
ies of SD states have been performed recently in
A5190 @6–11# region, thanks to the highly efficientg-ray
multidetector arrays ~EUROGAM, GAMMASPHERE,
GASP! currently in use. In particular, it has been possible
extract directlyB(M1)/B(E2) ratios from cross-talk transi
tions between pairs of SD bands in theA5190 region and
also to measure the gyromagneticg factors of some SD
states in other mass region (A5130) by the transient field
technique.

Within the standard rotor plus one quasiparticle mo
description of such states, one can extract from magn
properties@5,12–16# single-particle spectroscopic informa
tion @upon knowing, in theB(M1)/B(E2) case, the quadru
pole moments by lifetime measurements in stretchedE2
transitions#. As a starting point, one can infer in such a w
the one quasiparticle assignment of the states under st
When that is achieved, one is also able to provide exp
mental estimates of the so-calledgK value. In order to do so
however, one has to introduce theoretical values of the
lective gyromagneticgR factors. A first global ansatz
gR
05Z/A, widely used without much discussion, relie
roughly @see below the discussion of Eq.~10! in the paper of
Sprunget al. @17## on two assumptions:~i! a rigid body es-
timate of the moments of inertiaJ, ~ii ! a purely isoscalar size
dependence of the scaling type inA ~according to anA1/3

power law!, for both the neutron and proton moments
inertia. Using microscopic Hartree-Fock~HF! wave func-
tions, one may improve the former ansatz by considerin
550556-2813/97/55~4!/1797~8!/$10.00
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rigid body approximationgR
RB, yet taking into account dif-

ferent deformations and radii (N,Z) dependence for proton
and neutrons. A more satisfactory microscopic estimate
the collective gyromagnetic ratio, referred to below asgR

IC ,
relies on the Inglis cranking approach@17–20#. It has been
widely used to describe the collective magnetic proper
over the whole nucleidic chart in Ref.@17# using the Skyrme
SIII effective force@21# whose value for realistic single
particle spectroscopic properties is well established~see also
Ref. @22# for a pure Nilsson approach!. In Ref. @17#, the
somewhat poor character of relevant experimental data a
able at that time precluded the possibility of drawing defin
conclusions on the validity of these calculations for we
deformed nuclei. With the far better current experimen
knowledge@23#, the agreement is much more convincing a
rules out in particular thegR

05Z/A estimate in most case
~see Table I!.

A last theoretical valuegR
PHF may be derived@24,25#

within a projected HF framework. As shown in Ref.@17#
~and examplified in Table I!, however,gR

PHF values are sys-
tematically closer togR

0 than togR
IC , which thus seems to

disqualify them for an accurate description of experimen
data in deformed nuclei.

A word of caution should, however, be made concern
the previous approaches which all stem from an intrin
state. For well-deformed nuclei, such an intrinsic state is
is well known @26#, to be considered as a kind of avera
over many members of the rotational band associated wit
This average extends over a broad range of spin values a
expectation value of theJ2 operator for the considered intrin
sic state is large. Therefore, for SD states in theA5190
region, where the very large deformation, and thus the
derlying intrinsic state, seems rather constant within the
bands~as established experimentally by lifetime measu
ments@27–32#!, the previousgR

IC values may be genuinely
considered as a band average of the collective gyromagn
ratio. This is less legitimate in cases where there are sl
variations ofgR as a function of the angular momentum
theoretically considered in Ref.@33# and observed for some
1797 © 1997 The American Physical Society
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TABLE I. Collective gyromagnetic factors for ground-state nuclei. The simple hydrodynamic v
gR
05Z/A is compared to the projected HF valuegR

PHF and to the microscopic Inglis cranking valuegR
IC .

Experimental data are given with error bars in parentheses.

Nucleus Z/A gR
PHF @17# gR

IC @17# Expt. @23#

152 Sm 0.408 0.431 0.446 0.420~25!
158 Gd 0.405 0.402 0.376 0.381~4!
162 Dy 0.407 0.399 0.370 0.343~14!
166 Er 0.410 0.392 0.338 0.324~5! 0.316~5!
174 Yb 0.402 0.378 0.306 0.338~4!
178 Hf 0.404 0.367 0.299 0.240~14! 0.300~20!
182 W 0.407 0.355 0.267 0.260~8! 0.264~6!
184 W 0.402 0.355 0.271 0.289~6! 0.288~7!
188 Os 0.404 0.370 0.332 0.292~10! 0.305~15!
190 Os 0.400 0.372 0.341 0.350~11!
192 Os 0.396 0.385 0.378 0.396~10!
194 Pt 0.402 0.356 0.272 0.301~16! 0.203~6!
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normally deformed rotational states@23# ~where one gets a
variation ofgR of up to 10% for spin values from 2 to 10 i
even-even Sm and Gd isotopes, of up to 10%!.

In this paper, we recall in Sec. II the Inglis cranking a
proach applied to static Hartree-Fock plus BCS calculati
~HFBCS!. In Sec. III, we first present and analyze thegR

IC

values obtained for twelve even-even mercury and lead
topes. We also discuss the spectroscopic properties of
known SD states in neighboring odd nuclei and predict th
for the wholeA5190 mass region.

II. THEORETICAL FORMALISM

The collective gyromagnetic ratio can be expressed wit
the microscopic Inglis cranking approach as@17,18#

gR
IC5

1

Jcr H(kl 8
^l um2uk&^ku j1ul &

Ek1El
~ukv l 2ul vk!

2

1
1

2(kl
9

^ l̄ um2uk&^ku j1u l̄ &
Ek1El

~ukv l 2ul vk!
2J , ~1!

where(8 implies a sum over all HF orbitals having a pos
tive z component of the angular momentum operatorJ
(K.0), while in (9, one sums only the contribution of th
orbitals havingK5 1

2. It is, of course, assumed that the wa
function of the even-even nucleus is time reversal invaria
so that each orbitaluk& and its time reverseduk̄& are equally
occupied. The quasiparticle energiesEk5@(«k2l)2

1Dk
2#1/2, with usual notation, are obtained by solvin

coupled HFBCS equations.
In Eq. ~1!, the Inglis cranking moment of inertia is give

@18#, with the same notation, as

Jcr5(
kl

8
u^ku j1ul &u2

Ek1El
~ukv l 2ul vk!

2

1
1

2(kl
9

u^ku j1u l̄ &u2

Ek1El
~ukv l 2ul vk!

2 ~2!
s

o-
he

n

t,

and the operatorm2 is the relevant component of the ma
netic moment operator

m5(
i
gl
i j i1~gs

i 2gl
i !si, ~3!

where the sum runs on all single particle statesi whose gy-
romagnetic factors gl

i and gs
i depend on the associate

charge stateq( i ).
Assuming now that gl

n50 and gl
p51, one may rewrite

Eq. ~1! as

gR
IC5
Jcrp

Jcr
1~gs

p21!
Wp

Jcr
1gs

nWn

Jcr
~4!

with the following expressions forWq :

Wq5
1

Jcr H(kl 8
^l us2uk&^ku j1ul &

Ek1El
~ukv l 2ul vk!

2

1
1

2(kl
9

^l us2uk&^ku j1ul &
Ek1El

~ukv l 2ul vk!
2J , ~5!

q denoting the charge state, i.e.,n or p, on which one per-
forms the summation in the above Eq.~2!.

III. RESULTS FOR SUPERDEFORMED NUCLEI

A. Even-even Hg and Pb nuclei

We have calculated the collective gyromagnetic ratios
twelve Hg and Pb isotopes corresponding to all the ev
even nuclei with a neutron numberN ranging from 108 to
118. For that purpose, static HFBCS wave functions h
been obtained on a three-dimensional grid@34–36# using the
SkM* effective force@37# in the particle-hole channel to
gether with a constant strength pairing interaction. The v
ues obtained forgR

IC are listed in Table II and plotted on Fig
1. They are found to be smaller than the bulkZ/A values by
about 30% as it was previously obtained for normally d
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TABLE II. Collective gyromagnetic ratios at the SD minima for even-even Pb and Hg isotopes
gR
IC value obtained within the Inglis cranking approximation is given for two values of the intrinsic gs factors.
The corresponding moments of inertiaJcr , charge quadrupole momentsQ0, and rigid-bodyZ/A values are
given for comparison.

Nucleus 190Pb 192Pb 194Pb 196Pb 198Pb 200Pb

Z/A 0.432 0.427 0.423 0.418 0.414 0.410
gR
PHF 0.424 0.416 0.411 0.409 0.401 0.402
gR
IC (gs free) 0.318 0.338 0.333 0.338 0.323 0.332
gR
IC ~0.7gs free) 0.323 0.340 0.336 0.340 0.327 0.335
Q0 ~eb! 16.9 18.4 19.5 19.7 19.5 19.7
Jcr (\2 MeV21) 100.9 105.7 114.3 114.9 117.3 115.9

Nucleus 188Hg 190Hg 192Hg 194Hg 196Hg 198Hg

Z/A 0.425 0.421 0.417 0.412 0.408 0.404
gR
PHF 0.424 0.418 0.414 0.411 0.403 0.407
gR
IC (gs free) 0.329 0.356 0.361 0.363 0.350 0.370
gR
IC ~0.7gs free) 0.334 0.358 0.362 0.364 0.352 0.371
Q0 ~eb! 16.2 17.3 17.9 18.5 18.3 18.5
Jcr (\2 MeV21) 101.7 105.4 111.9 119.2 121.5 118.4
f
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formed nuclei~see Table I!. They are quite independent o
the choice of the spin gyromagnetic ratios~free or quenched
by 30% for instance!.

Let us analyze now the various contributions togR
IC as

resulting from Eq.~4!. The contributions proportional to
Wn andWp are much smaller thanJ cr

p /Jcr and almost totally
cancel each other~see Fig. 2!. The collective gyromagnetic
factor is thus approximated to better than 10% by the ra
J cr

p /Jcr . This explains why it is quite independent of th
choice of gs

n and gs
p . Figure 1 displays also the rigid bod

estimate ofgR calculated with the same wave functions:

gR
RB5

Jp
Jp1Jn

5
Z^z21y2&p

Z^z21y2&p1N^z21y2&n
. ~6!

While this approximation closely follows theZ/A bulk esti-
mate, it widely differs from the more microscopicgR

IC ex-
pression.

As already noted in the introduction for the normal defo
mation case, the projected HF valuesgR

PHF are found to be

FIG. 1. Collective gyromagnetic ratiosgR , calculated at the SD
minimum, as a function ofA for Pb ~left! and Hg~right! isotopes.
Inglis cranking gR

IC ~boxes!; rigid body gR
RB ~circles!, and bulk

Z/A ~triangles!.
o

-

close toZ/A ~and togR
RB as well!. For reference the charge

quadrupole momentsQ0 and the Inglis cranking moments of
inertiaJcr for the twelve nuclei under consideration are als
listed in Table II.

B. Resulting spectroscopic properties of superdeformed states
in neighboring odd nuclei

Clearly, the knowledge ofgR values together with the
single-particle level scheme around the Fermi energy are
general the essential ingredients of a correct assignment
valence orbitals in odd nuclei. This is particularly true in SD
states. While the first requirement is precisely the topic of th
present paper, the second is already rather well documen
in theA5190 region of SD states after the phenomenolog
cal mean-field approach of Ref.@38# and the HFBCS ap-
proach of@39# which give qualitatively similar results.

Within the strong-coupling rotor1quasiparticle model,
one can define the intrinsic gyromagnetic factorgK as

FIG. 2. Contributions~at the SD minimum! of the different
terms of Eq.~4! to the Inglis cranking estimategR

IC ~boxes! of the
collective gyromagnetic ratioJcrp /Jcr ~circles!, (gs

p21)(Wp /Jcr)
~triangles!, andgs

n(Wn /Jcr) ~inverse triangles!.



d

1800 55PERRIES, SAMSOEN, MEYER, MEYER, AND QUENTIN
TABLE III. Magnetic properties at the SD minima for odd nuclei.~i! Experimental ratio
R5(gK2gR /Q0)K measured in SD bands.~ii ! For comparison, thegK gyromagnetic coefficient is extracte
from R with the bulkZ/A estimate and within the microscopic Inglis cranking approximation~this work! for
the collective gyromagnetic ratiogR

IC . ~iii ! With the latter, the semiempirical^sz&exp is calculated.~iv! With
the ^sz& th obtained in HFBCS calculations, theaq quenched factors are calculated.

193Hg 193Pb 193Tl 195Tl
Nucleus n@512#5/22 n@624#9/21 p@642#5/21 p@642#5/21

R 20.1460.01 @6# 20.24560.007@9# 0.13860.008@7# 0.1460.05 @10#

gK with gR5Z/A 20.6560.14 @6# 20.3960.12 @9# 1.4660.17 @7# 1.460.4 @10#
gK with gR5gR

IC 20.7060.14 20.4860.12 1.4060.17 1.3460.4

^sz&exp 0.4660.09 0.5760.14 0.2260.09 0.1960.22
^sz& th 0.42 0.46 0.39 0.39
aq 1.0960.23 1.260.3 0.6560.08 0.5760.17
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gK5gl 1~gs2gl !
^KuszuK&

K
. ~7!

The latter enters the expression of the intensity ratio
DI51 andDI52 g transitions from a same level, in term
of the ratioB(M1)/B(E2):

B~M1;I→I21!

B~E2;I→I22!

5
~3/4p!~e\/2Mc!2~gK2gR!2K2^IK10uI21K&2

~5/16p!e2Q0
2^IK20uI22K&2

. ~8!

This expression is only valid forKÞ1/2. For K51/2
bands, the numerator of Eq.~8! must be replaced by

B~M1;I→I21!

5
3

16p S e\

2McD
2

~gK2gR!2

3 K I 1210UI21
1

2 L 2$11~2 ! I1~1/2!b%2. ~9!

In Eq. ~9! the magnetic decoupling factorb is expressed as

b5
1

gK2gR
@a~gR2gl !1~2 ! l ~gl 2gs!~

1
2 1^ 1

2 uszu
1
2 &!#

~10!

while the usual decoupling factora is defined as

a52K 12 U j1U 1̄2 L . ~11!

As a consequence, the experimental data for SD bands
KÞ1/2 yields the ratio

r5
~gK2gR!K

Q0
U ^IK10uI21K&

^IK20uI22K&
U, ~12!

whereas forK51/2, the corresponding ratio is
f

ith

r5
~gK2gR!

Q0
U ^I ~1/2!10uI21~1/2!&

^I ~1/2!20uI22~1/2!&
U 12 $11~2 ! I1~1/2!b%.

~13!

Now for a given set of data concerning a SD band, o
makes two assumptions:~i! the spinI of the considered state
~ii ! its single-particle configuration.

It is only through thosea priori statements that one ca
deduce from measuredB(M1)/B(E2) ratios an ‘‘experi-
mental’’ value for the ratioR:

R5
~gK2gR!

Q0
K. ~14!

These are, so far, only four pieces of relevant data kno
for SD states in theA5190, namely for193Hg @6#, 193Pb @9#,
193Tl @7#, and 195Tl @10#. The corresponding ‘‘experimental’
R values are listed in Table III~for the quoted assumed con
figurations!. Out of these ratiosR, one may extractgK values
upon giving togR andQ0 some specific values. ForQ0, we
have used, as done in Refs.@6,7,9,10#, the experimental
valueQ051962 eb, deduced from Doppler-shift attenuatio
method~DSAM! measurements in the neighboring even n
clei, i.e., 192Hg @28#, 194Hg @31,32#, and 194Pb @29,30#.

For gR now, we have considered two cases:~i! the bulk
Z/A estimates,~ii ! the microscopic~and physically more rel-
evant! valuesgR

IC which we have calculated.
The resultinggK values are listed in the two cases

Table III. From thesegK values, and in thegR
IC case, one can

deduce using the Eq.~7! a semiempirical expectation valu
^sz&exp with the free values forgs for instance. Or else, one
can extract the quenching factoraq for gs when considering
the calculated HFBCŜsz& th expectation value.

The semiempirical̂sz&exp and caculated valueŝsz& th are
shown to compare reasonably well in Table III. The quen
ing factors are also displayed in this Table III. It is difficu
to draw definite conclusions on the quenching factors in vi
of the scarcity of experimental data so far. It is encouragi
however, to find that the neutron and proton quenching f
tor values are consistent for all known cases:an.1.0,
ap.0.6.
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The value obtained here for193Tl, i.e., ap.0.6560.03 is
in agreement with the one proposed in@7# (0.7060.2) even
though in the latter case it stems from a somewhat cr
mixture of simple model estimates for^sz& andgR ~taken as
Z/A) with theQ0 value deduced from DSAM lifetime mea
surements.

C. Spectroscopic assignments

Let us discuss the relevance of the two assigments m
on the total angular momentumI and the single particle con
figuration. First, let us notice that using or not using the ex
values ofI affect the Clebsh-Gordan coefficients ratio occ
ring in Eqs.~12!,~13!. For instance in the experimental ca
of 193Tl @7# the variation ofI from I521/2 toI543/2 results
in a variation ofR of the order of 5%.

The assignment of single-particle configuration is,a pri-
ori, a far more delicate matter. It relies, obviously, on so
model calculations. To check the consistency of our ass
ments, we will concentrate here only on the agreement
tween experimental and theoreticalR values. We have se
lected for each experimental band all single-parti
configurations whose quasiparticle energies are less th
MeV. As a matter of fact, for a given odd nucleus we ha
considered the two adjacent even ‘‘core’’ nuclei, name
192Hg and 194Hg, 192Pb and 194Pb for the neutron states
192Hg and 194Pb, 194Hg and 196Pb for the proton states. Th
relevant single-particle configurations are displayed on F
3 and 4 where they are plotted for each of the twelve ca
lated nuclei in their SD equilibrum states. The correspond
theoretical ratios are presented in Tables IV and V with
estimated quenching ratios obtained, i.e.,an.1.0 and
ap.0.6. For each of the four experimentally studied S
bands, we are able to assign the configurations and we

FIG. 3. HFBCS single particle spectra near the Fermi level a
function of the neutron number in Pb isotopes.
e

de
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e-

3

,

s.
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ay

confirm the previous assignments by merely considering
theoretical ratioR5@(gK2gR)/Q0#K.

Let us first discuss the neutron states. In193Pb, only two
configurations have large absolute values ofR ratios, around
20.20, then@505#11/2 and then@624#9/2, but the former is
excluded since it lies at about 2.5 MeV above the Fermi le
~see Fig. 3!. We have to note that the 1/2 configurations~for
instance, then@510#1/2) are excluded because, as demo
strated by cranked calculations@40#, these orbitals are imme
diately split even at low frequency so that cross talk is f
bidden.

Similarly, in the case of193Hg, with an experimentalR
ratio equal to20.14, the configurationsn@512#5/2 and
n@752#5/2 are,a priori, both possible with values rangin
between20.140 and20.120. Then@512#5/2 configuration
is closer to the Fermi level and is then preferred. T
n@631#3/2 andn@731#3/2 configurations presented as po
sible candidates by@41# are rejected in our calculation~re-
spectively withR520.075 andR520.090).

For the two proton cases, thep@642#5/2 orbital is the
unique possibility to obtain aR value around10.14, since
the p@530#1/2 andp@402#5/2 configurations are ruled ou
by energy considerations~see Fig. 4!.

As a result, we may conclude that, in all four cases,
single-particle assignments made by the experimentalists~al-
beit grounded on non-self-consistent or bulk theoreri
quantities! are confirmed by our microscopic analysis. O
predicted values of theR ratios combined with the single
particle spectra around the Fermi level could be compa
with the experimental data under analysis, for instance
1952197Pb, or odd Thallium and Bismuth SD nuclei.

D. On the influence of the effective Hamiltonian in use

As discussed for instance in@35#, the better surface ten
sion properties of theSkM* force yields a description of the
total energy of SD solutions which is better than what co

a FIG. 4. Same as Fig. 3 for Hg isotopes.
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TABLE IV. Prediction for theR5(gK2gR /Q0)K ratio at the SD minimum using HFBCS calculation
for different neutron (n) and proton (p) valence orbitals in the1902200Pb isotopes withan51.0 and
ap50.6.

Nucleus 190Pb 192Pb 194Pb 196Pb 198Pb 200Pb

n@505#11/2 20.217 20.205 20.192 20.191 20.189 20.190
n@761#3/2 20.089 20.086 20.081 20.080 20.080 20.080
n@640#1/2 0.036 0.030 0.028 0.028 0.029 0.029

20.110 20.115 20.112 20.111 20.109 20.109
n@642#3/2 20.010 20.003 20.002 0.001 0.001 0.002
n@512#5/2 20.140 20.135 20.129 20.128 20.128 20.126
n@624#9/2 20.189 20.178 20.167 20.168 20.165 20.167
n@752#5/2 20.124 20.117 20.109 20.109 20.108 20.110
n@510#1/2 0.003 0.000 0.001 0.001 0.000 0.000

20.250 20.201 20.193 20.191 20.189 20.184
n@631#3/2 20.071 20.075 20.075 20.074 20.072 20.072

p@411#1/2 20.030 20.029 20.029 20.029 20.027 20.027
20.058 20.053 20.050 20.050 20.050 20.049

p@530#1/2 0.145 0.136 0.130 0.129 0.131 0.130
20.013 20.0010 20.009 20.009 20.010 20.010

p@532#3/2 0.019 0.013 0.012 0.011 0.012 0.011
p@642#5/2 0.157 0.140 0.133 0.131 0.134 0.131
p@514#9/2 0.248 0.223 0.212 0.210 0.215 0.211
p@402#5/2 0.166 0.153 0.145 0.143 0.146 0.143
p@404#7/2 0.074 0.065 0.062 0.060 0.064 0.065
p@651#1/2 0.077 0.065 0.061 0.061 0.066 0.067

20.037 20.039 20.039 20.040 20.041 20.040

TABLE V. Same as Table IV for1882198Hg isotopes.

Nucleus 188Hg 190Hg 192Hg 194Hg 196Hg 198Hg

n@505#11/2 20.230 20.224 20.218 20.211 20.210 20.213
n@640#1/2 0.040 0.033 0.032 0.032 0.032 0.03

20.107 20.116 20.116 20.109 20.110 20.109
n@761#3/2 20.094 20.093 20.090 20.087 20.085 20.086
n@512#5/2 20.145 20.142 20.140 20.138 20.138 20.139
n@642#3/2 20.016 20.009 20.007 20.005 20.006 20.007
n@624#9/2 20.200 20.194 20.189 20.183 20.182 20.185
n@752#5/2 20.131 20.127 20.123 20.119 20.119 20.120
n@510#1/2 0.000 0.000 0.001 0.000 0.000 0.00

20.224 20.211 20.207 20.201 20.202 20.201
n@514#7/2 0.023 0.016 0.017 0.014 0.017 0.01
n@631#3/2 20.068 20.075 20.075 20.075 20.074 20.073

p@411#1/2 20.031 20.031 20.030 20.030 20.030 20.030
20.059 20.057 20.055 20.053 20.053 20.053

p@651#3/2 0.107 0.099 0.096 0.094 0.094 0.09
p@530#1/2 0.150 0.141 0.138 0.134 0.137 0.13

20.013 20.012 20.011 20.011 20.011 20.011
p@532#3/2 0.019 0.014 0.012 0.011 0.012 0.01
p@642#5/2 0.165 0.145 0.140 0.136 0.138 0.13
p@514#9/2 0.256 0.233 0.224 0.216 0.223 0.21
p@402#5/2 0.167 0.160 0.154 0.148 0.152 0.14
p@404#7/2 0.075 0.065 0.062 0.059 0.063 0.05
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be obtained with the SkyrmeSIII interaction. Even though
the latter is knowna priori to give better results for spectro
scopic properties, it has been checked that the quantities
tering the evaluation ofR, namelyQ0, gK , via the^sz& value
andgR

IC are very much the same with both forces. Indeed
significant discrepancy is observed on the quadrupole
mentQ0 and on thegK value withK.5/2 for which cross-
talk transitions can be observable. For the collective gy
magnetic rationgR

IC , we present in Table VI the theoretica
values obtained withSkM* andSIII effective forces respec
tively in four cases, i.e.,190Hg, 194Hg, 192Pb, and196Pb. A
slight difference between 5 and 10 % can be noted when
SIII is used. Moreover, as seen in@39#, the corresponding
single-particle spectra are also very similar qualitatively
both forces in these SD nuclei.

It is well known that the moments of inertia are strong
influenced by the global strength of the pairing interactio
We have used a constant pairing matrix element approxi
tion ~namely withGn516.5 MeV andGp517.5 MeV! act-
ing on all states below an energy cutoff at 5 MeV above
Fermi level. This choice of strength has beena posteriori
assessed by a good agreement between the theoretica
the recent experimental SD excitation energy values
194Pb @42# and 194Hg @43#. However, one might improve ou

TABLE VI. Collective gyromagnetic factorsgR
IC calculated for

four nuclei using theSIII andSkM* Skyrme effective forces. The
freegs values are used here.

190Hg 194Hg 192Pb 196Pb

gR
IC (SIII force! 0.330 0.343 0.305 0.319

gR
IC (SkM* force! 0.356 0363 0.338 0.338
L

ev

au
I.
.
P
.
, R

fe
.
ll
.
y,
n-

o
o-

-

e

r

.
a-

e

and
n

approach by using a more sophisticated pairing interac
with a density-dependent form factor as, e.g., in Ref.@44,45#.

IV. CONCLUSIONS

In this paper we have demonstrated in a microsco
treatment that the collective gyromagnetic ratiogR differs for
superdeformed nuclei aroundA5190 significantly from the
Z/A value. From available data related to the cross-talk tr
sitions, we have been able to deduce, in the framework of
strong-coupling model, the quenching factors for t
p@642#5/2 SD proton and then@512#5/2 andn@624#9/2 SD
neutron configurations. The predicting power of our Ing
cranking microscopic calculations, checked on normal de
mation data, has allowed us to give the theoretical value
the ratio (gR2gK /Q0)K for many odd superdeformed nucle
of theA5190 mass region.

A possible explanation for the existence of a quench
factoraq can be found in the presence of a tensor term in
effective magnetic operator. An extensive study taking in
account this extra term within the rotor1quasiparticle model
using our lattice microscopic HFBCS wave functions is c
rently in progress. It should be finally noted that a mo
sophisticated treatment of the rotational degree of fredom
large values of frequencies and diabatical motion@45,46# still
remains to be performed for the collective gyromagnetic f
tor.
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