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The properties of superdeformed bands't1°Hg and °21%| have been studied using the cranked
Hartree-Fock-Bogoliubov method with the Lipkin-Nogami prescription, the *Skmeraction, and a surface-
delta, density-dependent pairing force. In particular, quasiparticle excitations involving intruder orbitals are
analyzed in detail. Comparisons between data and calculations are perform@é¥anoments, quadrupole
moments, spins, transition energies, and alignm¢B3556-28188)04601-9

PACS numbgs): 21.10.Re, 21.60.Jz, 27.80w

I. INTRODUCTION good accuracy the SD band properties of even n{i2i&;. It
is based on the cranked Hartree-Fock-BogoliutiekB) ap-
SuperdeformedSD) rotational bands have by now been proach where the mean-field method is corrected by means
established in a number of regions of the periodic table rangof the Lipkin-Nogami prescriptiofi4—6] to restore approxi-
ing in mass fromA~ 60 to A~240. The most extensive sets Mately the correct particle number. The nucleon-nucleon ef-
of data are presently on hand for nuclei néar 150 and  fective interactipn_ used in the particl_e-hple channel !s the
A~190. In both regions, a large number of nuclei have beerpkyrme force within the Skfparametrizatioh7-9], and in
shown to exhibit band structures associated with the rotatiof{'® Pairing channel, a zero-range force with a surface-peaked

of a prolate intrinsic state with a major-to-minor axis ratio of er_}sr,:ty dependﬁr}dﬁ] is gsr?d. ter is i -

roughly 2:1(A~150 and 1.6:1(A~190. Furthermore, in ’i’ aps(;o_?]ce Oe‘?"mvzm -eLeimeirlZ 'Zm?t“yo‘]ﬁ"ﬁ]y; f,;g' ";‘;

many of these nuclei, a number of SD bands have been re- at used In experi S. 10 results € caicula-
ions, quantities such as the spin, parity, and excitation en-

.podrt.e dt;h|.e., exuctjatlorl}s?: ovettrt1'e yr?fSt line h"’?;e beer& st rgy as well as the associated rotational frequencies, the
ied in the second well. The rotational frequencigaj and, () moments, and the gain in alignment are extracted for

hence, the a”Q“'ar momepta a}t which the bands are observggch configuration being investigated. The paper focuses first
in the two regions are quite different. it?Dy, the nucleus . ihe 194g nucleus and presents results for the yrast SD
often regarded as the “doubly magic” SD nucleus of thepanq a5 well as for several low-lying quasiparticle excita-
A~150 region because of the presence of large shell gaps ghs Subsequently, excitations involving intruder orbitals
Z=66 and N=86_|_n the sm_gle-parncle spectrum, the SD g probed in the odd-eveii*Hg and 13T isotopes. Finally,
bands span transition energies frer650 _t°91500 keV. In  cajculations are also presented for the odd-odd nuci¥iTs
contrast, they-ray energies observed it*Hg (Z=80, As stated above, the present work deals with quasiparticle
N=112) extend from roughly 250 keV to 850 keV. Becausegycitations and a word of caution may be on order. From
of this dlfferencg in the freque.nues mvolyed, the behavior ofrecent random phase approximati®PA) calculationg10],
the SD bands in the two regions and, in particular, the bej has heen proposed that most, if not all, of the excited SD
havior of the dynamic moment of inerti@ *), are sensitive pands in even-even nuclei of tie~ 190 region correspond
to different physical processes. More precisely, the evolutioRg collective, octupole vibrations. This type of excitation is
of the 7 ) moment with/i  has been shown to be particu- not considered here and will be discussed in a forthcoming
larly sensitive to the occupation of specific hihintruder  puplication[11]. Also, methods based on effective interac-
orbitals in theA~ 150 SD nuclei. The role of these orbitals in tions cannot be expected to reproduce all the details of ex-
the A~190 region is less prominent because of pairing efperimental results. In particular, level crossings are often too
fects at the lower frequencies involved. _sensitive to the details of the method to be reproduced in a
L0 This paper presents a theoretical study of SD bands iystematic way. This is why the choice is made here to per-
’Hg and surrounding odd-even and odd-odd nuclei. It foform comparisons for an extended set of bands with the hope
cuses mainly on the description of bands associated witkhat this approach will give insights into generic features and
intruder (j15/> neutron and 13, proton quasiparticle excita-  improve the general understanding of the mechafsstead-
tions. Experimentally, this type of configuration has beening to excitations in the SD well.
assigned to a number of bands in the Hg and Tl isotopes. The
J @ moments of these bands exhibit noticeable changes Il. QUASIPARTICLE EXCITATIONS IN  1%%Hg
from nucleus to nucleus which represent a challenge for '
theory to understand. The method used here has been pre- The calculations discussed hereafter can be regarded as an
sented in Refs[1,2] and has been shown to reproduce withextension of those presented for th&Hg and ***Pb nuclei
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TABLE |. Excitation energiesin MeV) of various one- and h indicating whether this component lies above or below the

two-quasiparticle(qp) bands, compared with their estimate as de-Fermi level. Such a labeling, although approximgis], is

rived from the quasiparticle energies 1##Hg. The comparison is used as a guide to construct the excited bands. From Fig. 1,

performed afiw=0.3 MeV. it is clear (i) that the energetically most favorable two-

quasiparticle excitations are based on one quasiparticle of the

*
ap E Aegp particle type and another of the hole type, digthat exci-
191Hg 7" 0. - tations based on one of ti642]3/2 signature partner orbit-
7t 0.36 0.33 als and on either &l=7 or a[512]5/2 state are most likely
192Hg [642]3/2[512]5/2 1.40 1.70 involved in the lowest excitations. These negative parity or-
[642]3/2 7~ 1.10 1.15 bitals exhibit a crossing aroungw=0.1 MeV for both sig-
7T 1.20 1.10 natures.
1921) 76" 0.0 0.0 Generally speaking, the self-consistent creation of quasi-
7767 0.03 0.04 particles modifies the quasiparticle diagram of Fig. 1 signifi-
776 0.30 0.33 cantly. Within the BCS approximation, the energy of tfe
1997 6~ 0.0 - quasiparticle is given by/(e;— X ,)2+A?, and all levels are
6" 0.04 0.03 shifted by a readjustment of the Fermi lewelto recover the

right number of particles. A second change is caused by the
. ¢ bl ) h lei and th . reduction of the pairing correlations due to the creation of
in Ref. [9]. Table | summarizes the nuclei and the quasIparyasiparticles. The pairing matrix elementsare reduced in

ticle eXC|tat!0ns under dlSCUSgSIOh. . a way which depends on the stateThe main consequence
As mentioned above, thé®Hg nucleus plays a special ; S : L
of this reduction is a compression of the quasiparticle spec-

role for SD nucl_el neam-~ 190'. Thus, it IS important to trum. A more subtle effect is related to the breaking of time
confront calculations and experiment for this nucleus, espe-

cially if a systematic study of the region is being attempted.reversal invariance when the excitation involves a quasipar-
Experimentally, besides the yrast SD band, two excited SI:SiCle without its signature partner. The time odd terms of the
bands have been observed in experiments with Gammakyrme functiona[16-18 are then different from zero and
sphere[12] and Euroganil3]. For these two bands, the dy- '€move the dege_neracy b_etween S|g_nature pa_lrtners._ These
namical moments of inertia exhibit a large pedkackbend  €rms affect the single-particle mean-field energigsand it
like” ) (band 2 or a strong upbendband 3 at frequencies has been noticed in previous work%8,9,19 that the effect
#w~0.3 MeV. Such pronounced irregularities i are is the largest for the signature partners of the quasiparticles
not seen in any of the yrast SD bands of the even-even nucl¥yhich are being created. With current parametrizations of
of the region, with the exception of?™Hg [14]. It is worth Skyrme forces, their mean-field energies come closer to the
noting that the “critical” frequency where the rise iff @ Fermi energy and consequently, the energy of the corre-

starts differs slightly for the two bands. sponding quasiparticle i_s Iowered._
The neutron quasiparticle diagram that had been obtainelg. All these effects are illustrated in the two other panels of
i

in Ref.[2] for the 19%Hg yrast band is given on the right-hand '9- 1. for the case of the creation of two quasiparticles cor-
side of Fig. 1. The quasiparticles are labeled by their domi—reSpondIng to the negative signature of {154.2]5/2 level

nant Nilsson component in the HF basis and by an inzex cpupled to either O.f the two _signz_;tturefs of WZB’Z or-
bital. The quasiparticle energies given in the figure are those

odd spin even spin yrast band of the vacua determined self-consistently for each two-
N guasiparticle state. Both spectra are clearly compressed with
e, * respect to the calculations for the yrast configuratioght-
eioin hand side, Fig. )}l reflecting the decrease of the pairing cor-
relations. However, the ordering of the levels is not modified
significantly. The most noticeable difference concerns the
. signature partners of the quasiparticle excitations: Their en-
2 ergies are reduced by more than 0.5 MeV. The image in the
‘ negative sea of the quasiparticles having an energy lower
than 500 keV has also been added to Fig. 1. The interactions
between quasiparticles are clearly much more complicated
than in the case of thé®Hg yrast SD band, leading, for
example, to different patterns for the alignmeny,, quasi-
particles.

i e The calculated7 (¥ moments are presented as a function
00 02 04 00 0z 04 00 0z 04 of 4w in the right panel of Fig. 2 for the yrast configuration
and most of the two-quasiparticle excitations that have been
considered in the present work. The available experimental

FIG. 1. Neutron quasiparticle Routhians ¥Hg for the yrast ~ data are given for comparisdteft pane). From this figure,
band(right-hand paneland the two-quasiparticle excitations where it is clear that the effects discussed above, i.e., the changes in
the [512]5/2(s= —) orbital is coupled to either of the two signa- the quasiparticle energies brought about by the creation of
tures of the[642]3/2 orbital (middle and left-hand panels guasiparticle excitations, can have a rather dramatic impact
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However, this difference in behavior is directly related to a
; } small difference in the position of the quasiparticle levels
‘\ (Fig. 1), which may well be within the uncertainties of the
\ method. Again, this observation illustrates how difficult it is
X _ I in a nonparametric approach like the one used here to obtain
| H | oz / crossings at the right frequencies or even to deduce the be-
i o A havior of an excited band by simply examining the quasipar-
140 % a7 ticle diagram of the unperturbed vacuum. On the other hand,
P these excited SD bands probably provide the opportunity to
investigate the effect of the time odd terms of Skyrme forces
A and to improve on their otherwise poorly determined param-
froaz etrization.
Despite these reservations, it is gratifying to find excita-
tions which result in7 ® moments displaying variations
' 0'2 0'4 ' 0'2 0'4 with frequency resembling closely those seen in the data. For
7w (MeV) 7w (Mev‘) example, the[512]5/2(s=—)*[642]3/2(s=+) configura-
tion and, perhaps, tH&12]5/2(s= +)*[642]3/2(s= +) one
FIG. 2. Comparison between the experimegtdP moments of ~ reproduce the data for band 2, while th#61]3/2(s=—)*
inertia (left pane) for the three SD bands ofHg [12] and the [642]3/2(s=—) or the [512]5/2(s= —)*[642]3/2(s= —)
moments calculated for the various configurations indicated in theonfiguration exhibit similarities with band 3. We note that
figure (right pane). the first of these two configurations exhibits a rise/irt?
starting at higheriw than the other, a feature which has
on the 7 ¥ moment: Sharp rises and “backbend’-like fea- similarities with the data. A more definite configuration as-
tures appear at certain frequencies. signment to either of the known SD bands is, however, im-
The trend with%  of the calculated” (¥) moment for the  possible at this time as it would require more detailed experi-
192Hg yrast SD band reproduces the general behavior disnental data, i.e., data points at higher frequencies and/or the
played by the data; i.e., there is a smooth rise over most afiscovery of additional bands. More importantly, as the two
the range in frequency. The calculations also predict a sudiossible configurations for band 2 result in sequences with
den decrease fdtw>0.38 MeV. This decrease may also be odd and even spins, respectively, an experimental determina-
present in the data, although this observation is based soletion of these quantum numbers would be very useful.
on the last data point which has only been assigned tenta-
tlyely [12]._The present c_alculated result has already t_)een lIl. INTRUDER CONFIGURATIONS IN  19%Hg, 199T],
discussed in Ref2] where it was shown that the smooth rise AND 1977
in the 7 ®> moment is due to changes in the pairing strength
brought about mostly by the gradual alignmentj gf;, neu- Besides the quasiparticle excitation energies, Table | also
trons. The sudden drop at the highest frequencies occugesents the excitation energies as calculated from the qua-
when this alignment has been completed. siparticle energies of thé*Hg yrast SD bandright panel,
Table | provides the excitation energies computed for theFig. 1). For 1%Hg, this energy is equal to the sum of the
two-quasiparticle excitations under consideration. For eacknergies of the quasiparticles created on ffelg vacuum.
band, these energies are obtained from the difference b&or one-quasiparticle bands, the excitation energy is given
tween the total energy of the band and the total energy of they the difference between the energy of the quasiparticle
lowest SD band of the nucleus. These calculations are pegorresponding to a given band and the energy corresponding
formed at a fixed frequendyw=0.3 MeV. From this table it to the lowest SD band in the same nucleus. The calculations
is clear that the lowest excitation energy corresponds to are performed at a rotational frequency of 0.3 MeV. This
band based on the negative signature of[#&1]3/2 orbital ~approach has two main deficiencies. First, it does not take
coupled to thd642]3/2 orbital. The excitation involving the into account any self-consistency effects, in particular the
two signatures of thiél=7 orbital (7"7~ in Table ) liesat  change in particle number and in deformation due to the
nearly the same energy, while those involving fB42]3/2  creation of quasiparticles. Second, it is also an ambiguous
and the[512]5/2 orbitals are located 300 keV higher. The procedure, because of the inclusion of correlations beyond a
J @ moment of inertia of the band associated with the twomean-field approach in the Lipkin-Nogami prescription. As
signatures of th&l=7 neutron orbitalnot shown in Fig. 2 discussed in Ref1] by Gallet al, the quasiparticle energies
is calculated to be flat as a function éfw and is, thus, are no longer uniquely defined: Th@(AW) term may be
unlikely to be associated with bands 2 and 3'ffHg. split in different ways between the mean field and the pairing
From the right-hand side of Fig. 2 it can be seen that thdield. The following prescription was used here:
two-quasiparticle excitation involving the negative signature
of the [512]5/2 and the positive signature of t642]3/2 h—h—N\,(1-2p), A—A—-2h\yk, (1
orbitals exhibits a peak in the7® moment around
hw=0.32 MeV. In contrast, no such peak is seen for thewhich is particularly stable numerically. In this equatipris
excitation based on the sarft&12]5/2 orbital with the nega- the one-body density and the pairing tensor.
tive signature of th¢642]3/2 orbital, at least in the range of ~ The quasiparticle energies are perturbed by terms of the
frequency covered by the experimentsw<0.45 Me\).  order of\, times a factor lower than 1. The order of mag-
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FIG. 3. Comparison between tig® moments of inertia mea- ) o ]
sured for bands 1 and 4 i?"Hg [20] and those calculated for the ~ FIG. 4. Calculated dynamic moments of inertia as a f_Uf;C'ﬂOﬂ of
one-quasiparticle excitations based on the favdfat line) and ~ frequency for the one-quasipartidlgy, proton excitations in'°T]
unfavored(dashed ling signatures of thg;s, orbital. compared to the data for bands 1 and 2 in this nucjad$

nitude of\, is between 100 and 300 keV. These terms argjji) the two bands are fed with approximately the same
rather small, but they are state dependent. As a result, the.ray intensity. The calculated ® moments reproduce the
excitation energies of two-quasiparticle excited states can igeneral trend withhw very well, including the presence of a
principle not be derived from unperturbed quasiparticle ensmall degree of signature splitting at the higher frequencies
ergies. On the other hand, the excitation energies in odd ar‘(qlzig_ 4). The more pronounced rise in t&?) moment seen
odd-odd nuclei are obtained from differences between quay this nucleus, when compared f8'Hg, is related to the
siparticle energies. This leads to the near cancellation of thBairing correlations which are larger for neutrons than for

terms introduced by the Lipkin-Nogami prescription. Hence,protons. In particular, thé;s, neutrons are active in this
taking these reservations into account, the results shown ig;5e

Table | can still be taken as fairly accurate estimates of the Ba.mdsA andB in 192T] have been proposed as signature

location of the one- and two-quasiparticle states in the oddy,riner bands for reasons identical to those just described for
and odd-odd isotopes under discussion. 193T| However, in this case theZ @) moments of inertia

. The most recent experimental data on SD bands based Qfre found to exhibit little variation witftw. As can be seen
intruder j 4/, neutrons and/or,3/, protons can be found in iy Fig. 5 and Table I, the calculations reproduce the data very
[20] for ***Hg, in [21] for '*°TI, and [22] for 4TI The o)l for the two-quasiparticle configurations where the fa-
assignment of a specific intruder quasiparticle excitation to geq signature of th¢,, neutron orbital is coupled to the
band seen in an experiment relies primarily on the behaviog,, signatures of thé,s;, proton orbital. Not only are the

of the dynamical moment of inertia as a function of the ro-, o .o o the7 @ moments with frequency small, but the
tational frequency23]. Indeed, it is expectet®] (i) that the ifference between the values of the moments fo'r the two
population of intruder states will lead to a larger decrease Ogignature partners is reproduced as well. The rise oftfa
¥noment at the lowest frequencies is due to the same neutron

orbitals are involved andi) that this will result in a flatter quasiparticle crossing as A¥*Hg.

moment of inertia.

Figure 3 compares thg ) moments for bands 1 and 4 of
¥1Hg with the calculations for one-quasiparticle configura-
tions based on the two signatures of the,, orbital. The 120 11
general trend with frequency seen in the data is well repro-
duced; i.e., the unfavored signature partner has a Igi/ét
moment than the favored one. The agreement with the data is
destroyed at the lowest frequencies by a neutron quasiparti-
cle crossing. The unfavored, positive sighature band is also
calculated to be located 300 keV above its partndilable
). This feature may account for the experimental observation
that the latter band is fed with an intensity which is only 10% 100+
that of thej 5., favored partner.

As can be seen in Table |, the unfavored,, one-
quasiparticle proton excitation itP®Tl is calculated to be at
essentially the same excitation energy as its signature part-
ner, in agreement with the experimental observations(that FIG. 5. 7@ moments of inertia as a function of frequency for
the transition energies in band 1 are intermediate to the emandsA andB of °2T| [22] compared with calculations where the
ergies in band 2 over a large range in frequency, that favoredj,s, neutron quasiparticle is coupled to the two signatures
levels in the two bands are linked by M1 transitions, and thabf thei,, proton orbital.

B
=
= 110
74

i w (MeV)
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TABLE Il. Electric quadrupole moments of zero-, one- and two- bands neaA~ 150. Pairing plays a much larger role in the
quasiparticle bandéunits: eb). The calculated values are taken at A~ 190 region and this affects the quadrupole moments as

fiw=0.3 MeV. The latest published data are given for comparisony,g||.

As most of these data have been obtained with the DSAM tech- To complete the comparison between theoretical and ex-

nique (except those of Ref30)), a 15% systematic error due to erimental moments of inertig;-ray transition energies have

uncertainties in the calculation of the stopping powers should bgl b ted. To thi ’ d. the effect th |

added to the statistical errors quoted in the table. also been computed. 10 this end, the elfect on the angular
momentum of theK value of the bands has been properly

Q Ref. taken into account. The resultingray energies come within
ap calc Qexpt ) '~
" n 5 keV of the experimental transitions for both bandg 1.
190"'9 . 184 177(x1)  [27) In this case, the calculations confirm the spin assignments to
'Hg r 18.0 18(-3) [28] the bands proposed in Ré21] on the basis of the usual fit
7 18.0

of an Harris expansion to thé (A w) data. The agreement

19%Hg 18.6 17.7¢:0.8) [29] between the calculations for thjgs,, one-quasiparticle con-
[642]3/2[512]5/2 183  19.5¢15) [13] figurations and the data for bands 1 and 4'%Hg is of the
[642j3/2 7 18.0 same quality at least for the transitions with>0.23 MeV.
1544 7 g-z 177604 - At the lowest frequencie;, the neutro'n quasiparticle crossing
192n9 = gt 18.5 7¢04)  [29] alluded to above results in larger deV|at|on§ between the. Qata
7- o 18'6 and the calculations. The lowest experimental transition

e (280.9 keV in band 4 is calculated to link states with spins
76 19.0 33/2 and 29/2, while the 310.9 keY ray at the bottom of

1937 6; 19.5 band 1 is predicted to correspond to the 3985/2 transi-

. 6 19.1 tion. These values are 2 units larger than those deduced in
“Pb 200 18.8¢1.1)  [30] Ref. [20] from the measured intensity profiles for the decay

196py, 19.7  183t3.0) [31]

out of the SD bands and the decay into the yrast states. In the
case of197T|, the agreement between theory and experiment
The quadrupole moments calculatediai=0.3 MeV are is similar to that achieved int®3Tl only for the transition
compared in Table Il with experimental data, when the latteienergies. Again, the calculations suggest that the spins de-
are available. For the sake of completeness, moments afuced from the experimental data in RE22| have to be
other nuclei {*°1°Hg, °419Pp) calculated within the same increased by 2 units in both bands.
framework with the same interactions have been added to Taking the experimental data on th&Hg yrast SD band
Table Il. As can be seen from the table, the agreement beas a reference, Fischet al.[22] showed that the alignments
tween experiment and theory is satisfactory, especially whenf bandsA andB in 19°T| correspond with great accuracy to
one considers that the errors quoted in Table Il are due tthe sum of the alignments of the favorgg,, band(band 2
statistics only; i.e., an additional systematic ererl5% in °Hg and the twoi,5, Signature partner excitations
should be added to most measured moments because of uipands 1 and Rin 1°TI. This is shown in the left panel of
certainties in the calculation of the stopping powers inherenFig. 6. It was concluded from this exercise that the concept
to the experimental technique, i.e., the Doppler shift attenuef alignment additivity may be applicable to SD bands in the
ation method DSAM) technique. A=190 region. The alignments calculated with the present
In general the changes in the calculated quadrupole maapproach for the same bands are presented in the right-hand
ments with respect td°Hg are rather small. Furthermore, panel of Fig. 6. Since self-consistency effects due to the cre-
the same orbital leads to a change of the same order of magtion of quasiparticles are taken into account, this approach
nitude in different nuclei. Recently, it has been proposed thais equivalent to that adopted in the analysis of the experi-
quadrupole moments of SD bands in nuclei of /e 150 mental data. The trends with frequency exhibited by the
region can be computed from the individual contributions ofalignments follow closely those seen in the data. The differ-
orbitals (additivity principle calculated with reference to ence of 2 units between experiment and theory for the align-
152Dy [24]. The calculations are supported by the latest datanents in*°*Hg and Tl reflects the 2 difference between
on moments for SD bands in Gd and Dy isotofi#55,26. At calculated and assigned spins discussed above. In Fig. 6, the
first sight, this principle may appear to work also for the alignments calculated fot®Tl from the sum of the'®Hg
nuclei investigated here. For instance, the calculated changed °3T| contributions are also given. They follow the same
in the quadrupole momeribf 1.4 e b) between the’®Hg  trend with frequency as the ones calculated directly, but are
and *4Pb yrast SD configurations is the sum of increments(1-2# higher. Thus, in the calculation, the additivity rule
from 19%Hg to the twoi 3, configurations in%3*TI (0.9 and  does not apply with the same degree of accuracy than seen in
0.5e b, respectively. However, there appears to be no gen-the data. A calculation of the alignments directly from the
eral additivity rule in theA~190 region. For example, the creation of quasiparticles appropriate for tHéHg and
two-quasiparticle configurations involving the favored signa-°219%| excitations on the'®Hg yrast SD vacuungan ap-
ture of thej 5/, neutron orbital with either of the two signa- proach often followed in cranking calculatioi82], and
tures of thei 5, proton orbital in°2TI have the same defor- similar to that used above to obtain the energies presented in
mation (close to that of 1®Hg), although the one- the last column of Table)ldoes not result in a satisfactory
guasiparticle proton orbitals lead to large differences inagreement with the data. This finding illustrates that self-
19311, Clearly, the situation is more complicated than in SD consistency may restore, at least partially, additivity.
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8.0+ B EREN N which they are created. As a result, simple predictions of the
] 1.7 NN J @ moments of inertia based solely on tH&Hg yrast

u band are found to be inaccurate. In particular, the upbends
6.0 7 T and backbends seen in the excited SD band$%fg would

- 7 . u not appear in our calculations without full self-consistency.
These calculations are also needed for accurate predictions of

a __=:—:\ | 191Hg
40 //”\\\ the other quantities examined here such as the quasiparticle

S - 7 energies, the quadrupole moments and the alignments.

2.0 . 193 The present work shows a clear need for progress into two
U éu n directions. The discussions above illustrate the difficulty to

‘/ﬁf 7 reproduce systematically the properties of SD bands starting
0.0 | | l” from effective interactions which have not been specifically
01 02 03 04 01 02 03 04 designed for this purpose. In particular, quasiparticle cross-

A w (MeV) i w (MeV) ings are too sensitive to small shifts of level energies and

) . may lead to crossing frequencies which are rather far away

FIG. 6. Comparison between experimeritaft-hand pansland  from the experimental observations and/or to peaks in the
calculated(right-hand pgne}{g\hgnments for the favoreghs, neu- qynamical moment of inertia which are not present in the
tron excitation(band 3 in **Hg, the two signatures of thiis,  gata This great sensitivity provides the opportunity to im-
proton excitation(bands 1 and Rin **Tl, and the favored s, prove the adjustments of Skyrme interactions. For example
neutron quasiparticle coupled to the two signatures of {ggpro- the time odd terms generated by the breaking. of time rever—’
ton orbital in °2T1 (bandsA and B). The figure also presents the i : ined by the d d to fit th

test of the additivity of alignments where the alignment$%T| are fsa invariance arﬁ not Qonsr:ralne .yt 'el aég used to fl1t the
computed from the contributions i?*Hg and 1°°TI. This test is  '°O'¢€ As was shown In the quasiparticle diagrams, these

performed for the experimental data as well as for the calculationéet;:;ss Cz:/]er:]ai\:]etr?elegggrr:l%ag; ?or}[z;ggnexégi;[g):riigirsgge?(wgeen
:Qgelr?msehn(igndsé tizetaizihf?gnl:npfgﬁz{he tet-hand panel with th data and calculations should help in the tuning of the inter-
action. On the experimental side, the firm assignment of
spins and parities to the SD levels as well as the determina-
tion of the excitation energy for as many SD bands as pos-

In this paper, SD bands based on quasiparticle excitation&ble is needed to distinguish readily between possible con-
created in the'®Hg vacuum have been studied using thefiguration assignments.
cranked HFB method with the Lipkin-Nogami prescription,
the Sknt interaction, and a surface-delta, density-dependent
pairing force. This method, which had earlier been found to
be successful in the description of selected SD bands in the The authors thank M. Carpenter for valuable discussions
A~150 andA~190 mass regions, has been shown here t@and a careful reading of the manuscript. This work was sup-
provide a satisfactory understanding of the main features gborted by the U.S. Department of Energy under Contract No.
experimental data it®*°Hg and 192199, W-31-109-ENG-38, by the ARC Convention 93/98-166 of

In this method, quasiparticle excitations, which are treatedhe Belgian SSTC, and by NATO travel Grant No. CRG
fully self-consistently, affect significantly the vacuum on 97196.

J.(h)
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