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Collective gyromagnetic ratios and the structure of odd superdeformedA =190 nuclei
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Collective gyromagnetic ratiogg, microscopically calculated from Hartree-Fock plus BCS calculations
using theSkM* force, are found to be very different from the roughA 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 gk on the spectroscopic properties of odd superdeformed
A=190 nuclei are discussed. Quenching factors, for proton and negiraatios, are tentatively proposed.
Single-particle assignments postulated by experimentalists for the available data are confirmed by our consis-
tent approach.S0556-28137)03904-§

PACS numbdps): 21.10.Re, 21.60.Ev, 21.60.Jz, 27 8

. INTRODUCTION rigid body approximatiorgR®, yet taking into account dif-

Spectroscopic properties of nuclei in superdeforrg@) ~ ferent deformations and radiN¢Z) dependence for protons
states provide stringent tests for the theoretical description gind neutrons. A more satisfactory microscopic estimate of
both collective and single-particle excitations. The first rel-the collective gyromagnetic ratio, referred to belowgss,
evant data in this respect have been obtained for SD states fifilies on the Inglis cranking approa¢h7—20. It has been
the second well appearing in the fission barriers of actinidegvidely used to describe the collective magnetic properties
Indeed after the pioneering works on the magnetic propertie8ver the whole nucleidic chart in RefL7] using the Skyrme
of rotational states in the odd fission isomers¥Pu[1]and ~ SllI effective force[21] whose value for realistic single-
239y [2] (see also the review of Ref3] and the theoretical Particle spectroscopic properties is well establistsz also
approaches of Ref§4,5]), quite detailed spectroscopic stud- Ref- [22] for a pure Nilsson approaghin Ref. [17], the
ies of SD states have been performed recently in theomewhat poor character of relevan_t @_(perlmentgl data _a\_/all-
A=190[6—-11] region, thanks to the highly efficient-ray able at 'ghat time precluQe_d the possibility of dr.awmg definite
multidetector  arrays (EUROGAM, GAMMASPHERE, conclusions on .the yalldlty of these calculations fo_r well-
GASDB currently in use. In particular, it has been possible togefor:nzd nzusclelk.‘ Wwith the far' betterh current exper'lmentac\jl
extract directlyB(M1)/B(E2) ratios from cross-talk transi- nowledge 23], the agreement is much more convincing an

tions between pairs of SD bands in the=190 region and [szleees.?;glg;l particular thgg=2/A estimate in most cases
a,ls? o miﬁsure the gyroxaglnge(?cgacﬁrs tOf sgm? f.S B A last theoretical valuegh™™ may be derived[24,25
tsahe§ in other mass regioA 130) by the transient fie within a projected HF framework. As shown in R¢fL7]
eCWri]tlﬂiL:]e.the standard rotor plus one quasiparticle model(and examplified in Table)) however,gEHF values are sys-
P quasip tematically closer tag% than togy, which thus seems to

descrlp_tlon of such s_tates, one can extract frpm magnetlaisqualify them for an accurate description of experimental
properties[5,12—1§ single-particle spectroscopic informa- data in deformed nuclei

tion [upon knowing, n t_hEB(Ml)/B(EZ) case, the quadru- A word of caution should, however, be made concerning
pole moments by lifetime measurements in stretCB®l  he previous approaches which all stem from an intrinsic
transitiong. As a starting point, one can infer in such a way sate. For well-deformed nuclei, such an intrinsic state is, as
the one quasiparticle assignment of the states under study well known [26], to be considered as a kind of average
When that is achieved, one is also able to provide experipyer many members of the rotational band associated with it.
mental estimates of the so-callgd value. In order to do so, This average extends over a broad range of spin values as the
however, one has to introduce theoretical values of the colexpectation value of th& operator for the considered intrin-
lective gyromagneticgg factors. A first global ansatz, sic state is large. Therefore, for SD states in fhe 190
gg:Z/A, widely used without much discussion, relies region, where the very large deformation, and thus the un-
roughly[see below the discussion of Ed.0) in the paper of derlying intrinsic state, seems rather constant within the SD
Sprunget al. [17]] on two assumptiongi) a rigid body es- bands(as established experimentally by lifetime measure-
timate of the moments of inerti4, (i) a purely isoscalar size ments[27-32), the previousgly values may be genuinely
dependence of the scaling type An(according to amAY®  considered as a band average of the collective gyromagnetic
power law, for both the neutron and proton moments of ratio. This is less legitimate in cases where there are slight
inertia. Using microscopic Hartree-FodklF) wave func-  variations ofgg as a function of the angular momentum as
tions, one may improve the former ansatz by considering gheoretically considered in Ref33] and observed for some
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TABLE 1. Collective gyromagnetic factors for ground-state nuclei. The simple hydrodynamic value
g%=Z/A is compared to the projected HF valgg"™ and to the microscopic Inglis cranking valgg .
Experimental data are given with error bars in parentheses.

Nucleus ZIA gRfF[17] ox [17] Expt. [23]
152g9m 0.408 0.431 0.446 0.4(%)

158 Gd 0.405 0.402 0.376 0.381)

162 py 0.407 0.399 0.370 0.34B4)

166 gy 0.410 0.392 0.338 0.328) 0.3185)
174 yp 0.402 0.378 0.306 0.339

178 [t 0.404 0.367 0.299 0.2404) 0.30020)
82w 0.407 0.355 0.267 0.268) 0.2646)
8w 0.402 0.355 0.271 0.288) 0.2887)
188 0s 0.404 0.370 0.332 0.20D) 0.30515)
190 0s 0.400 0.372 0.341 0.3801)

192 0g 0.396 0.385 0.378 0.3a6)

194 pt 0.402 0.356 0.272 0.3(16) 0.2036)

normally deformed rotational stat¢23] (where one gets a and the operatom_ is the relevant component of the mag-
variation ofgg of up to 10% for spin values from 2 to 10 in netic moment operator
even-even Sm and Gd isotopes, of up to 10%

In this paper, we recall in Sec. Il the Inglis cranking ap- . o
proach applied to static Hartree-Fock plus BCS calculations m=2i 9/di+ (95— 9))s, 3
(HFBCS. In Sec. lll, we first present and analyze th§

values obtained fqr twelve even-even mercury and_Iead IS0 here the sum runs on all single particle stiteghose gy-
topes. We also discuss the spectroscopic properties of th%ma netic factors ‘g and Q depend on the associated
known SD states in neighboring odd nuclei and predict thenl 9 A P

for the wholeA=190 mass region. charge St‘f"tﬂ(i)' .
Assuming now that =0 and §=1, one may rewrite

Eqg. (1) as
Il. THEORETICAL FORMALISM
The collective gyromagnetic ratio can be expressed within g'c=@ +(gP-1) % n gn_n @)
the microscopic Inglis cranking approach[45,1§ R To s Tor > Tor
c 1 oL ZIm_|K)(Klj 4] ~) ~ , with the following expressions foW, :
Or AR E+E, (U, —u,vy) ‘ . /
ok o woltls </Is—|k><k|J+I/>(uU o)
Lo (/Mo [Kk)(K]j | , U o | ¥ Ect+E, Ko Tk
+§%: E+E (U, —u,v)%, (1) o
k 4 +£Elr </ S—|k><k|1+|//>(u —u )2 (5)
21 E.,tE, kKWom B

whereX’ implies a sum over all HF orbitals having a posi-
tive z component of the angular momentum operafor
(K>0), while in 2", one sums only the contribution of the
orbitals havingk = 3. It is, of course, assumed that the wave
function of the even-even nucleus is time reversal invariant,
so that each orbitdk) and its time reversefk) are equally . RESULTS FOR SUPERDEFORMED NUCLEI
occupied. The quasiparticle energie€,=[(e,—\)? A. Even-even Hg and Pb nuclei
+AZ2]¥2 with usual notation, are obtained by solving
coupled HFBCS equations.

In Eq. (), the Inglis cranking moment of inertia is given
[18], with the same notation, as

g denoting the charge state, i.e.,or p, on which one per-
forms the summation in the above H@).

We have calculated the collective gyromagnetic ratios for
twelve Hg and Pb isotopes corresponding to all the even-
even nuclei with a neutron numbéf ranging from 108 to
118. For that purpose, static HFBCS wave functions have
been obtained on a three-dimensional ¢8d—36§ using the

JchE |<k|]+|/>|2(ukv/—u/vk)2 SkM* effective force[37] in the pa_r_ticle_—hole channel to-
k7 Ex+E, ’ gether with a constant strength pairing interaction. The val-
N ues obtained fog'RC are listed in Table Il and plotted on Fig.
+ EZ v (Kl 1) (U, —U,0,)2 ) 1. They are found to be smaller than the bdWA values by
2i7 Ex+E, ’ ' about 30% as it was previously obtained for normally de-
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TABLE II. Collective gyromagnetic ratios at the SD minima for even-even Pb and Hg isotopes. The
g{ff value obtained within the Inglis cranking approximation is given for two values of the intrigéactprs.

The corresponding moments of inertig,, charge quadrupole momer®, and rigid-bodyZ/A values are
given for comparison.

Nucleus 190pp 19%pp 194pp 196pp 19%pp 200pp
ZIA 0.432 0.427 0.423 0.418 0.414 0.410
gRF 0.424 0.416 0.411 0.409 0.401 0.402
I8 (9sired 0.318 0.338 0.333 0.338 0.323 0.332
g~ (0.7 re0) 0.323 0.340 0.336 0.340 0.327 0.335
Qo (eb 16.9 18.4 19.5 19.7 19.5 19.7
Tor (h% MeV ™1y 100.9 105.7 114.3 114.9 117.3 115.9
Nucleus 1889 190Hg 192Hg 194 1984g 1984
ZIA 0.425 0.421 0.417 0.412 0.408 0.404
gRF 0.424 0.418 0.414 0.411 0.403 0.407
I8 (9sired 0.329 0.356 0.361 0.363 0.350 0.370
g~ (0.7 red) 0.334 0.358 0.362 0.364 0.352 0.371
Qo (eb 16.2 17.3 17.9 18.5 18.3 18.5
Tor (h% MeV 1) 101.7 105.4 111.9 119.2 121.5 118.4

formed nuclei(see Table)l They are quite independent of close toz/A (and togR® as wel). For reference the charge
the choice of the spin gyromagnetic ratidsee or quenched quadrupole momen®, and the Inglis cranking moments of

0 :
by 30% for instance ) o inertia 7, for the twelve nuclei under consideration are also
Let us analyze now the various contrlbut|onsg§ as  isted in Table Il

resulting from Eq.(4). The contributions proportional to
W, andW, are much smaller tharr®/ J., and almost totally
cancel each otheisee Fig. 2 The collective gyromagnetic
factor is thus approximated to better than 10% by the ratio
Jb Jer. This explains why it is quite independent of the )
choice of § and ¢ . Figure 1 displays also the rigid body _ Cléarly, the knowledge ofir values together with the

estimate ofgg calculated with the same wave functions: single-particle Ievel_ sc_heme .around the Fermi energy are in
general the essential ingredients of a correct assignment of

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

S Z(Z2+y?), valence orbitals in odd nuclei. This is particularly true in SD
R = T T Wyt N(Z YD) (6)  states. While the first requirement is precisely the topic of the
P P n present paper, the second is already rather well documented
While this approximation closely follows tH@/A bulk esti- N the A=190 region of SD states after the phenomenologi-
mate, it widely differs from the more microscopirS ex- ~ cal mean-field approach of Refi38] and the HFBCS ap-
pression. proach of[39] which give qualitatively similar results.

As already noted in the introduction for the normal defor- Within the strong—cpupling rotequugsiparticle model,
mation case, the projected HF valug&™ are found to be one can define the intrinsic gyromagnetic faaQras

T T T T T T T r 0.40 T T T T 0.40 T T T T
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FIG. 1. Collective gyromagnetic ratiag,, calculated at the SD FIG. 2. Contributions(at the SD minimum of the different
minimum, as a function oA for Pb (left) and Hg(right) isotopes.  terms of Eq.(4) to the Inglis cranking estimatgy (boxe$ of the
Inglis cranking gy (boxes; rigid body gR® (circles, and bulk  collective gyromagnetic ratiQ73/ 7., (circles, (98—1)(W,/J)
Z/A (triangles. (triangles, andga(W,/J.,) (inverse triangles
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TABLE Ill. Magnetic properties at the SD minima for odd nucleii) Experimental ratio
R=(gx—9r/Qp)K measured in SD band6i) For comparison, thgx gyromagnetic coefficient is extracted
from R with the bulkZ/A estimate and within the microscopic Inglis cranking approximatibis work) for
the collective gyromagnetic ratiy»}S. (ii) With the latter, the semiempiricgk,)., is calculated(iv) With
the (s,), obtained in HFBCS calculations, the, quenched factors are calculated.

193Hg 193Pb 193-|—| 195-|—|
Nucleus v[512]5/2" v[624]9/2* [ 642]5/2" [ 642]5/2*
R —~0.14+0.01[6]  —0.245-0.007[9]  0.138+0.008[7]  0.14+0.05[10]
gk with gr=2Z/A ~0.65+:0.14[6] ~0.39:0.12[9] 1.46+0.17[7] 1.4+0.4[10]
gk With gr=0gK ~-0.70=0.14 —-0.48+0.12 1.40:0.17 1.34:0.4
(Spexp 0.46+0.09 0.52-0.14 0.22-0.09 0.19-0.22
(S2h 0.42 0.46 0.39 0.39
aq 1.09+0.23 1.2:0.3 0.65-0.08 0.57-0.17
(Kls,|K) (gk—gr) | (1(1/210[1-1(1/2)) | 1 I+
= — - — _ _ (1/2

(13
The latter enters the expression of the intensity ratio of
Al=1 andAl=2 v transitions from a same level, in terms  Now for a given set of data concerning a SD band, one

of the ratioB(M1)/B(E2): makes two assumptioné) the spinl of the considered state,
(ii) its single-particle configuration.

B(M1;l—1-1) It is only through those priori statements that one can

B(E2;l1—=1—-2) deduce from measureB(M1)/B(E2) ratios an ‘“experi-

tal” value for the raticR:
(3/4m) (ehi12M ¢)%(gk — gr) 2KZ(IK 10]1 — 1K)? mentat value for the ratl

B (5/167)€?Q5(1K 20| — 2K )? - ® (Ok—9r)
R= Rk (14)
This expression is only valid foK#1/2. For K=1/2 Qo
bands, the numerator of E(B) must be replaced by
These are, so far, only four pieces of relevant data known
B(M1;l—1—1) for SD states in thé=190, namely for*®Hg [6], 1%Pb[9],
5 19311 [7], and *°5T1 [10]. The corresponding “experimental”
_ i(i) (9k—gr)> R values are listed in Table Ilfor the quoted assumed con-
16w | 2Mc/) “I¢ R figurations. Out of these ratioR, one may extraagy values

1 1\2 upon giving togg and Q, some specific values. F&),, we
X < I _10‘ I _1_> {1+(—)'*12p)2, (99 have used, as done in Ref,7,9,1Q, the experimental
2 2 valueQ,= 19+ 2 eb, deduced from Doppler-shift attenuation
) . ) method(DSAM) measurements in the neighboring even nu-
In Eqg. (9) the magnetic decoupling factbris expressed as clei, i.e., 1%Hg [28], 1%Hg [31,37, and 1%4Pb[29,30.

For ggr now, we have considered two casés$:the bulk

1 . n ; . ;
b= — [a(gr—0,)+ (=) (g,—ge)(} +(Ls,I i M] ZIA esumates%) thg microscopid¢and physically more rel-
9k~ Or evany valuesgg which we have calculated.
(10) The resultinggy values are listed in the two cases in

while the usual decoupling factaris defined as '(Ij'able Il F_rom thes@y vaIues,_and in thes case, one can
educe using the Eq7) a semiempirical expectation value
1 IRl (Sz)exp With the free values fogs for instance. Or else, one
a= _<_ > (11) can extract the quenching factay, for g when considering
2 the calculated HFBCSs,), expectation value.
. . The semiempirica(s,) ., and caculated valugs,), are
As a consequence, the experimental data for SD bands witshown to compare reasonably well in Table Il. The quench-

J+

2

K#1/2 yields the ratio ing factors are also displayed in this Table IIl. It is difficult
to draw definite conclusions on the quenching factors in view
_ (gk—9gr)K | (IK10]I — 1K) (12 of the scarcity of experimental data so far. It is encouraging,
P= Qo (IK20|1 = 2K}) |’ however, to find that the neutron and proton quenching fac-

tor values are consistent for all known caseg;=1.0,
whereas folK =1/2, the corresponding ratio is a,=0.6.



55 COLLECTIVE GYROMAGNETIC RATIOS AND THE ... 1801

Pb

—
5| o—o (631312
= v 7 (514172
o -o[s1012
= arsse
s—A 624192
ke [642)32
+ —+ (512182
> B [761)3/2
<—<fsdonz
* X [S0S]11/2

1
~

€, pcs NEUtron (MeV)
!
°

€5, 5cs DeUtron (MeV)

|
-
[y
T

o— (110172
< <530z
<4< [640112
7 (6421572
NG

-_—,
G- [40417/2
[6—© [402)5/2
A A [514)972

|
-

s* 9 % -k (5321312
Y Plo—o Moz1s2 3 < -<s30112
é G—a (4041772 E o—ol6s1)372
[c—o 651112 = >—b> [411]12
g 2
2 g
: 2
g 2
& §
o w
7 : s s s -7 - : ' '
108 110 112 114 116 118 108 110 112 114 116 118
N N
FIG. 3. HFBCS single particle spectra near the Fermi level as a FIG. 4. Same as Fig. 3 for Hg isotopes.
function of the neutron number in Pb isotopes.

confirm the previous assignments by merely considering the
. . N , theoretical raticR=[(gx— 9gr)/QolK.
. The valuetob_tt?llr:ﬁd here fdf°Tl, |.de[ﬁja%—7%§%ﬂ:20.03 IS Let us first discuss the neutron states.ffPb, only two
In agreement wi € one propose (0.70=0.2) even configurations have large absolute valuefkaftios, around
though in the latter case it stems from a somewhat crude_0 20, thew[505]11/2 and thev[624]9/2, but the former is
mixture of simple model estimates f¢s,) andgg (taken as d, ’

a R A excluded since it lies at about 2.5 MeV above the Fermi level
Z/A) with the Qg value deduced from DSAM lifetime mea- (see Fig. 3. We have to note that the 1/2 configuratidfar

surements. instance, ther[510]1/2) are excluded because, as demon-
strated by cranked calculatiop#0], these orbitals are imme-

diately split even at low frequency so that cross talk is for-
bidden.
Let us discuss the relevance of the two assigments made gjmjlarly, in the case of-®Hg, with an experimentaR

on the total angular momentuhrand the single particle con- ratio equal to —0.14, the configurations/[512]5/2 and
flguratlon. First, let us notice that using or not using the exac§,[752]5/2 are,a priori, both possib|e with values ranging
values ofl affect the Clebsh-Gordan coefficients ratio occur-petween—0.140 and—0.120. Ther[512]5/2 configuration
ring in Egs.(12),(13). For instance in the experimental caseis closer to the Fermi level and is then preferred. The

of 19371 [7] the variation ofl from | =21/2 tol =43/2 results  »[631]3/2 and [ 731]3/2 configurations presented as pos-
in a variation ofR of the order of 5%. sible candidates bj41] are rejected in our calculatiofre-
The assignment of single-particle configurationaspri-  spectively withR=—0.075 andR= —0.090).
ori, a far more delicate matter. It relies, obviously, on some For the two proton cases, the[642]5/2 orbital is the
model calculations. To check the consistency of our assigndnique possibility to obtain & valge arqund+0.14, since
ments, we will concentrate here only on the agreement bethe «{530]1/2 and #{402]5/2 configurations are ruled out
tween experimental and theoretiddlvalues. We have se- by energy consideratiorisee Fig. 4
lected for each experimental band all single-particle AS @ result, we may conclude that, in all four cases, the
configurations whose quasiparticle energies are less than 3ingle-particle assignments made by the experimentadists
MeV. As a matter of fact, for a given odd nucleus we havebPeit grounded on non-self-consistent or bulk theorerical
considered the two adjacent even “core” nuclei, name|y,quar!t't'e3 are confirmed by. our microscopic analys!s. Our
19249 and %Hg, 19%Pb and 94Pb for the neutron states predicted values of th& ratios combined with the single-
19249 and °Pb ’194Hg and 1%pb for the proton states Thé particle spectra around the Fermi level could be compared
. S ' . . . with the experimental data under analysis, for instance in
relevant single-particle configurations are displayed on FigSigs- 197 ; . .
Pb, or odd Thallium and Bismuth SD nuclei.
3 and 4 where they are plotted for each of the twelve calcu-
lated nuclei in their SD equilibrum states. The corresponding _ _ o
theoretical ratios are presented in Tables IV and V with the D On the influence of the effective Hamiltonian in use
estimated quenching ratios obtained, i.ex,=1.0 and

C. Spectroscopic assignments

As discussed for instance [85], the better surface ten-
a,=0.6. For each of the four experimentally studied SDsion properties of th&kM* force yields a description of the

bands, we are able to assign the configurations and we magtal energy of SD solutions which is better than what could
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TABLE IV. Prediction for theR=(gx —0gr/Qo)K ratio at the SD minimum using HFBCS calculations
for different neutron ¢) and proton ) valence orbitals in the®®® 2°%Ph isotopes witha,=1.0 and

a,=0.6.
Nucleus 19%pp 19%pp 1%9%pp 196pp 19%pp 200pp
v[505]11/2 —-0.217 —0.205 —-0.192 —-0.191 —0.189 —0.190
V[ 761]3/2 —0.089 —0.086 —0.081 —0.080 —0.080 —0.080
v[640]1/2 0.036 0.030 0.028 0.028 0.029 0.029
—0.110 —-0.115 —-0.112 -0.111 —0.109 —0.109
v[642]3/2 —0.010 —0.003 —0.002 0.001 0.001 0.002
v[512]5/2 —0.140 —0.135 —-0.129 —0.128 —-0.128 —0.126
v[ 624]9/2 —0.189 —0.178 —0.167 —0.168 —0.165 —0.167
v[752]5/2 —-0.124 -0.117 —-0.109 -0.109 —0.108 -0.110
v[510]1/2 0.003 0.000 0.001 0.001 0.000 0.000
—0.250 —0.201 —0.193 —-0.191 —0.189 —-0.184
v[631]3/2 —-0.071 —-0.075 —0.075 —-0.074 —0.072 —0.072
[ 411]1/2 —0.030 —0.029 —0.029 —0.029 —0.027 —0.027
—0.058 —0.053 —0.050 —0.050 —0.050 —0.049
[ 530]1/2 0.145 0.136 0.130 0.129 0.131 0.130
—0.013 —0.0010 —0.009 —0.009 —0.010 —0.010
[ 532]3/2 0.019 0.013 0.012 0.011 0.012 0.011
7| 642]5/2 0.157 0.140 0.133 0.131 0.134 0.131
[ 514]9/2 0.248 0.223 0.212 0.210 0.215 0.211
[ 402]5/2 0.166 0.153 0.145 0.143 0.146 0.143
[ 404]7/2 0.074 0.065 0.062 0.060 0.064 0.065
[ 651]1/2 0.077 0.065 0.061 0.061 0.066 0.067
—0.037 —0.039 —0.039 —0.040 —0.041 —0.040
TABLE V. Same as Table IV for8 1%8g isotopes.
Nucleus 18849 19%Hg 19%Hg 999 1969 1989
v[505]11/2 —0.230 —0.224 —0.218 —-0.211 —0.210 —-0.213
v[640]1/2 0.040 0.033 0.032 0.032 0.032 0.031
—0.107 —0.116 —0.116 —0.109 —0.110 —0.109
v[761]3/2 —0.094 —0.093 —0.090 —0.087 —0.085 —0.086
v[512]5/2 —0.145 —0.142 —0.140 —0.138 —-0.138 -0.139
v[642]3/2 —0.016 —0.009 —0.007 —0.005 —0.006 —0.007
v[624]9/2 —0.200 —0.194 —0.189 —0.183 —-0.182 —0.185
v[752]5/2 —-0.131 —-0.127 —0.123 -0.119 -0.119 —-0.120
v[510]1/2 0.000 0.000 0.001 0.000 0.000 0.001
—0.224 —-0.211 —0.207 —0.201 —0.202 —0.201
v[514]7/2 0.023 0.016 0.017 0.014 0.017 0.013
v[631]3/2 —0.068 —0.075 —0.075 —0.075 —0.074 —0.073
7[411]1/2 —0.031 —0.031 —0.030 —0.030 —0.030 —0.030
—0.059 —0.057 —0.055 —0.053 —0.053 —0.053
[ 651]3/2 0.107 0.099 0.096 0.094 0.094 0.092
7[530]1/2 0.150 0.141 0.138 0.134 0.137 0.134
—0.013 —0.012 —0.011 —-0.011 —-0.011 —-0.011
[ 532]3/2 0.019 0.014 0.012 0.011 0.012 0.010
[ 642]5/2 0.165 0.145 0.140 0.136 0.138 0.133
[ 514]9/2 0.256 0.233 0.224 0.216 0.223 0.216
[ 402]5/2 0.167 0.160 0.154 0.148 0.152 0.147
[ 404]7/2 0.075 0.065 0.062 0.059 0.063 0.059
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TABLE VI. Collective gyromagnetic factorgy calculated for — approach by using a more sophisticated pairing interaction

four nuclei using thes11l andSkM* Skyrme effective forces. The with a density-dependent form factor as, e.g., in Ré4,45.
free g values are used here.

190Hg 194Hg 192p 196p}, IV. CONCLUSIONS

In this paper we have demonstrated in a microscopic

gx (Sl force) 0.330 0343 0305 0319 treatment that the collective gyromagnetic ragjpdiffers for
superdeformed nuclei arour= 190 significantly from the
gx (SkM force) 0.356 0363 0.338 0.338  Z/A value. From available data related to the cross-talk tran-

sitions, we have been able to deduce, in the framework of the
strong-coupling model, the quenching factors for the
be obtained with the Skyrm8l11 interaction. Even though 7[642]5/2 SD proton and the[512]5/2 andv[624]9/2 SD
the latter is knowra priori to give better results for spectro- heutron configurations. The predicting power of our Inglis
scopic properties, it has been checked that the quantities eftanking microscopic calculations, checked on normal defor-
tering the evaluation dR, namelyQ,, gx , via the(s,) value mation data, has allowed us to give the theoretical values. of
andgi$ are very much the same with both forces. Indeed ndhe ratio @r— 9k /Qo)K for many odd superdeformed nuclei
significant discrepancy is observed on the quadrupole maRf the A=190 mass region. _ _
mentQ, and on thegy value withK>5/2 for which cross- A possible explanation for the existence of a quenching
talk transitions can be observable. For the collective gyrofactor«g can be found in the presence of a tensor term in the
magnetic ratiorg'F?, we present in Table VI the theoretical effective magnetic operator. An extenswe_stud_y taking into
values obtained witSkM* andS!11 effective forces respec- account this extra term within the rotequasiparticle model
tively in four cases, i.e.1**Hg, 1Hg, 19%Pb, and*Pb. A using our lattice microscopic HFBC_:S wave functions is cur-
slight difference between 5 and 10 % can be noted when thEENtY in progress. It should be finally noted that a more
SIlI is used. Moreover, as seen [iag], the corresponding sophisticated treatment pf the rotgtlongl degre'e of fredpm for
single-particle spectra are also very similar qualitatively forlarge_values of frequencies and d|abat|(_:al mofith A4 St'."
both forces in these SD nuclei. remains to be performed for the collective gyromagnetic fac-
It is well known that the moments of inertia are strongly tor.
influenced by the global strength of the pairing interaction.
We have used a constant pairing matrix element approxima-
tion (namely withG,=16.5 MeV andG,=17.5 MeV) act- We thank P. Bonche, H. Flocard, and P.-H. Heenen for
ing on all states below an energy cutoff at 5 MeV above thehe discussions about the production of the HFBCS wave
Fermi level. This choice of strength has begrmosteriori  functions. We thank also A. Astier, L. Ducroux, R. Duffait,
assessed by a good agreement between the theoretical amad N. Redon for fruitful discussions about the recent experi-
the recent experimental SD excitation energy values irmental data. The numerical calculations were carried out by
199pp[42] and 19Hg [43]. However, one might improve our the CRAY vector facilities of the IDRIS-CNRS center.
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