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Transition strengths in odd-odd 80Rb
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Lifetimes of levels in80Rb have been measured using the Doppler shift attenuation method. The high-spin
states have been populated through the55Mn(28Si,2pn) reaction at 90 MeV. Collective enhancement was
observed in theB(E2) values of the two most strongly populated bands, while theB(M1) values of the yrast
band exhibit a large alternating pattern. Transition quadrupole moments were deduced fromE2 transition
strengths and compared with those predicted by Woods-Saxon cranking calculations.

PACS number~s!: 21.10.Tg, 27.50.1e, 29.30.Kv
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I. INTRODUCTION

One interesting feature of nuclei in the massA'80 region
is the strong shape variation as a function of both part
number and spin. In particular, different deformations ha
been observed in the same nucleus, leading to the conce
shape coexistence. The microscopic structure of these n
is primarily dominated by the 1g9/2, 2p1/2, 1f 5/2, and 2p3/2

orbitals for both protons and neutrons. These orbitals sh
considerable single-particle energy gaps for large quadru
deformations.

In the odd-odd nuclei of this mass region the nucle
structure shows a complex low-lying level scheme up
'0.5 MeV, and above this energy the decay scheme pres
a more regular pattern of rotational bands. In particular,
behavior has been found in80Rb which displays an ex
tremely complicated low spin structure@1,2#. At higher en-
ergy, a regular increase in level energy and the presenc
crossover transitions are clear signatures of collective ba
@2–5#.

Another feature observed in the structure ofA'80 odd-
odd nuclei is the phenomenon of signature inversion.
spins above about 10\ the odd and even spin states~with
signaturesa51 and 0! in the positive-parity band ofpg9/2

^ ng9/2 parentage are not evenly spaced. Instead the odd
states lie relatively lower in energy, resulting in significa
signature splitting. However, as the band is followed
lower spins, the signature splitting reverses, with the e
spin states lying relatively lower in energy. Several mec
nisms have been proposed for this inversion in signa
splitting, but the theoretical calculations have not been c
clusive.

In order to study the deformation of the different rot
tional structures in80Rb and to determine the electroma
netic transition strengths in the region where signature inv
sion takes place, lifetimes were measured using the Dopp
shift attenuation method~DSAM!. The determination of
lifetimes allows the calculation of transition strengths, tra
sition quadrupole moments and quadrupole deformatio
which provide information about the degree of collectiv
0556-2813/2000/61~4!/044316~8!/$15.00 61 0443
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and could help elucidate the mechanism of the signature
version phenomenon.

II. EXPERIMENTAL PROCEDURE

The fusion-evaporation reaction55Mn(28Si,2pn) at 90
MeV was used to study high-spin states in80Rb. The beam
was provided by the Florida State University Tande
LINAC facility. A thick target of natural Mn foil of thickness
18 mg/cm2 was used to stop the recoiling nuclei. Ag-g
coincidence experiment was performed using the Pitt-F
detector array@6#, which consisted in this experiment of 1
high-purity Compton-suppressed Ge detectors placed
distance of 15 cm from the target. Four Ge detectors w
placed at 90° relative to the beam axis, four were located
145° and the remaining two were placed at 35°. A total
1.53108 promptg-g coincidence events were recorded.

The data were sorted into different matrices. Two symm
trized matrices, one of them using the coincidences betw
any pair of detectors and the other using only those at 9
were built. In addition two different square matrices we
constructed for lifetime analysis. One of them stored
events in which oneg ray was measured in the 35° detecto
and the other one in the 90° detectors. The other array
lectedg-g coincidences between detectors at 145° and 9
In these latter two arrays, gates were set on80Rb lines on the
axis corresponding to the 90° detectors and were adde
improve statistical accuracy for each set of data. These
and 145° projected spectra provided the line shapes for
determination of lifetimes using the DSAM.

III. LIFETIME MEASUREMENTS

Lifetimes of 13 levels and upper limits for 4 levels i
80Rb were determined in this work. For reference a par
level scheme of80Rb showing the two most strongly popu
lated bands, as reported recently in Refs.@2,4,5#, is shown in
Fig. 1. The excitation energies of the 61 and (42) states are
from Ref. @2# and the transition energies correspond to
values measured in the present experiment. Both bands
cated in Fig. 1 were populated in the reaction used here. S
©2000 The American Physical Society16-1
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M. A. CARDONA et al. PHYSICAL REVIEW C 61 044316
coincidence spectra produced by gating on transitions
longing to the positive- and negative-parity bands in
symmetrized 90° matrix are shown in Figs. 2~a! and 2~b!,
respectively.

The deduced lifetimes are sensitive to a correct evalua
of the intensities of all feeding transitions. To avoid contam
nations, theg-ray intensities were determined from gat

FIG. 1. Partial level scheme of80Rb @2,4,5#.

FIG. 2. Sum of spectra in coincidence with transitions in t
positive-~a! and negative-parity~b! bands of80Rb displayed at 90°.
Transitions in these bands are labeled with their energy in k
Also indicated in the spectra are the strong lines of 159 and
keV belonging to the low-energy structure of80Rb and in part~b!
the 398 keV line which depopulates the negative-parity band.
04431
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spectra at 90° and were corrected for angular distribut
effects. This correction was performed assumingA25
20.38 andA2510.38 for DI 51 and DI 52 transitions,
respectively, with higher order coefficients set to zero. Ta
I summarizes theg-ray intensities of interest in the prese
work for the determination of lifetimes and branching ratio

The line shapes in the 35° and 145° coincidence spe
were analyzed using a computer code@7# which simulates
the slowing down process of the recoiling nuclei. In the c
culation the thick target is divided into a large number
layers. The nuclear and electronic stopping powers were
tracted from Ref.@8#. The production of residual nuclei in
each target layer was weighted by the cross section at
average beam energy in that layer which was calculated
ing the statistical model codePACE2 @9#. The distribution of
recoil velocities due to particle evaporation and beam de
eration in the target, corrections from direct and casc
feeding, as well as the finite solid angle subtended by
g-ray detectors were taken into account in the analysis.

The lifetime analysis started with the highest-lying o
served transition in a given band for which statistics p
vided an adequate line shape and then proceeded down
cascade. For the highest analyzed level an effective lifet
was estimated, which contains the contributions of the li
time of the level and the delays due to side and casc
feeding. This effective value gives an upper limit for th
lifetime of the level. The side-feeding times were adopt
following a method used in several investigations in th
mass region. The method is based on the assignment
short side-feeding time to the highest measurable state
an increase of about 0.03 ps per MeV of deexcitation ene
for levels above an energy of approximately 2.5 MeV@7,10#.
In the present work we adopted a side-feeding time of 0
ps for the (191) state at 7554 keV, with all the other side
feeding times for the levels above 2.5 MeV of excitatio
energy, based on this value.

For some transitions, especially the strong ones, coi
dence spectra gated on lines in the 90° detectors and l
above the level of interest were analyzed. This procedure
the benefit that the line shape is not affected by the s
feeding to the relevant level. In turn the general decreas
intensity of higher transitions in the cascade reduces
range of its applicability. When it was possible, both spec
gated above and below the transition of interest were a
lyzed, providing a way to measure the side-feeding time. T
uncertainty of the lifetime values was evaluated by findi
the values oft above and below the best fit value whic
increased the goodness of fitx2 per degree of freedom (xn

2)
by one unit.

Let us now discuss in more detail the lifetimes measu
in the positive-parity band. Effective lifetimes for the (211)
and (161) states were obtained by analyzing the line sha
of the 1776 and 1511 keV transitions, respectively. The li
times of the (191), (171), and (151) states were determine
by analyzing the line shapes of the 1647, 1462, and 1
keV transitions, respectively. For this study both the spec
at 35° and 145° gated with transitions from below were a
lyzed @Figs. 3~a!–3~e! and 3~g!#. The line shape of the 1352

.
5
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TABLE I. Relativeg-ray intensities used to evaluate lifetimes and branching ratios in the present

Eg ~keV! I i
p→I f

p I g Eg ~keV! I i
p→I f

p I g

891 (101)→(81) 100~3! 794 (102)→(82) 48~2!

418 (101)→(91) 13~1! 915 (112)→(92) 40~2!

903 (111)→(91) 21~1! 999 (122)→(102) 33~1!

484 (111)→(101) 48~2! 1092 (132)→(112) 27~1!

1138 (121)→(101) 51~3! 1185 (142)→(122) 21~1!

654 (121)→(111) 4~1! 1244 (152)→(132) 11~1!

1125 (131)→(111) 28~2! 1363 (162)→(142) 8~1!

470 (131)→(121) 12~1! 1295 (172)→(152) 9~1!

1352 (141)→(121) 21~2! 1567 (182)→(162) 2~1!

882 (141)→(131) 2~1! 1408 (192)→(172) 7~1!

1294 (151)→(131) 27~2!

412 (151)→(141) 4~1!

1511 (161)→(141) 12~1!

1462 (171)→(151) 19~1!

1647 (191)→(171) 15~1!

1776 (211)→(191) 9~1!
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keV line at 35° was fitted to establish the lifetime of th
(141) state@Fig. 3~f!#.

The line shape of the 1138 keV transition was obtain
from a spectrum gated by the 1352 keV line to reduce in
ference from the 1125 keV transition@Fig. 4~a!#. A similar
difficulty arose in the analysis of the 470 keV line shape w
energy close to the 472 keVg ray. The spectrum gated b
the 891 keV transition, which is in coincidence with the 4
keV but not with the 472 keV, improved the measurem
@Fig. 3~h!#.

The lifetime of the (111) state was determined by fittin
the line shapes of both the 484 and 903 keV transitions.
side-feeding time of the (111) level was directly determined
from a comparison of the 484 keV DSA line shapes taken
coincidence with transitions above~1125 keV! @Fig. 4~c!#
and below~891 keV! @Fig. 4~e!# this state. The shape of th
484 keV line gated by the 1125 keV yields a level lifetim
t (111)50.43(10) ps. With this lifetime as a fixed paramet
the fit of the 484 keV line shape in coincidence with the 8
keV yields a side-feeding time to the (111) state of ts f
51.0(3) ps. This side-feeding time was used in the anal
of the shape of the 903 keV line in coincidence with the 4
keV transition below it@Fig. 4~b!#.

The lifetime of the (101) state is at the limit of the DSA
method; however, Doppler tails in the line shapes are
clearly visible in the detectors at both forward and backw
angles in coincidence with the 484 keV line which feeds
(101) state@Figs. 4~d! and 4~f!#.

In turn, effective lifetimes were established in th
negative-parity band for the (162) and (152) states. The
lifetimes of the (142), (132), and (122) states were deter
mined by fitting the line shapes of the 1185, 1092, and 9
keV transitions, respectively. The experimental and fit
line shapes at 35° and 145° are shown in Figs. 5~a!–5~e! and
5~g!. Coincidence spectra for the 915 and 794 keV tran
tions gated by transitions above them are shown in Figs.~f!
and 5~h!, respectively.
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The measured lifetimes were obtained from the analy
of the 35° and 145° spectra. Table II summarizes the res
and, in column 6, reports the adopted lifetime values.

IV. DISCUSSION

Lifetime measurements are an important tool for the stu
of the rich variety of different phenomena observed in t
A'80 mass region. For instance, measurements of trans
strengths determine the degree of deformation along a r
tional band and might shed some light on signature invers
phenomena.

Transition strengths,B(M1) and B(E2), were deter-
mined using the adopted lifetimes, and are listed in Table
The branching ratios used in the calculation of these qua
ties were obtained using theg-ray intensities given in Table
I. The magnetic dipole transition strengthsB(M1) were
evaluated assuming a quadrupole-dipole mixing ratio ofd50
sinceB(M1) values are rather insensitive tod as long as it is
small.

The positive-parity band, which corresponds to the yr
structure, has been interpreted in terms of thepg9/2^ ng9/2
configuration @2,4,5#. This band shows similarities with
bands observed in several neighboring odd-odd nuclei
particular with respect to large signature splitting and
signature inversion phenomenon. This latter effect involve
reversal in the phase of the alternate odd-even staggering
certain angular momentum, which for80Rb is approximately
11\, as is shown in Fig. 6~a!.

Signature inversions in odd-odd nuclei have been fou
systematically in regions of mass numberA.80, 130, and
160 and several explanations have been proposed to des
this phenomenon. Bengtssonet al. @11# explained it by the
effect ofg deformation in a cranked shell model calculatio
Hamamoto @12# using the particle-plus-rotor model sug
gested thatg deformation may not be so important. The wo
of Jainet al. @13# within the framework of the axially sym-
metric rotor plus two particles model suggests the mec
6-3
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nism of Coriolis mixing between a large number of ban
and Haraet al. @14# proposed the crossing of decouple
bands to describe it. In addition, other studies have analy
the effect of including the proton-neutron interaction b
tween the odd nucleons~Matsuzaki @15# and Tajima@16#!
and the effect of different dynamical symmetries in the
teracting boson model~Yoshidaet al. @17#!.

In particular two of the latter calculations predict a sign
ture inversion in the energy splitting as well as in theB(M1)
transition strengths. The study of Hamamoto@12# using the
particle-plus-rotor model reproduces the inversion in the
ergy splitting of odd-odd156Tb rather well. It also reports a
perturbation in theB(M1) values with respect to the norm
alternation behavior around the signature inversion ang
momentum. On the other hand, Wombleet al. @18# using the

FIG. 3. Doppler-shifted line shapes of the 1647, 1462, 12
1352, and 470 keV transitions in the positive-parity band. Spe
shown in~a!, ~b!, ~e!, and~f! are at 35°, and those shown in~c!, ~d!,
~g!, and~h! are at 145°. The solid lines indicate the best DSAM
while the broken lines correspond to simulations for the indica
error limits which correspond toxn,min

2 11 fits.
04431
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same model obtained a rather good fit to the energies
B(M1) strengths. In this study the calculations predicted
change in the phase of theB(M1) alternations. Furthermore
Yoshidaet al. @17# studied the inversion phenomenon with
the framework of the interacting boson model and analy
the effect of the boson core with different dynamical sy
metries. Specifically they found an inversion in energy
theO(6) limit of the dynamical symmetry of the boson co
with the addition of the proton and neutron exchange int
action. They also observed some effects in theB(M1) alter-
nations around the signature inversion point. In conclusio
number of studies have proposed a variety of differ
mechanisms to account for signature inversion. Some pre
a change in the normalB(M1) alternations while others do
not. Therefore measurements of theB(M1) transition
strengths may help to interpret this phenomenon, which
still not well understood.

The measuredB(M1) strengths for the positive-parit
band are shown in Fig. 6~b! as a function of the angula
momentum. As is apparent from the figure, theB(M1)
strengths fluctuate and are larger for transitions depopula
odd spin states compared with those deexciting even
states. This staggering is preserved along the known
region and, in particular, does not show any noticeable
fects across the signature inversion region around 11\. Pre-
vious studies have reportedB(M1) strength measuremen

,
ra

d

FIG. 4. Doppler-shifted line shapes of the 1138, 903, 484, a
891 keV transitions of the positive-parity band observed at 35°@~b!
and ~d!# and at 145°@~a!, ~c!, ~e!, and~f!#. The best fit~solid line!
and thexn,min

2 11 fits ~broken lines! are also shown.
6-4
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TRANSITION STRENGTHS IN ODD-ODD80Rb PHYSICAL REVIEW C61 044316
around the signature inversion in the mass 80 reg
namely, in 74Br @19,20#, 78Rb @21,22#, 82Y @23#, and 84Y
@24#. They arrived at conclusions very similar to those in t
present experiment: that the signature inversion does not
turb greatly theB(M1) strength evolution. Thus the exper
mental results favor mechanisms which predict a norm
staggering in theB(M1) values.

Let us analyze the results obtained for theB(E2)
strengths. Table II shows that theE2 strengths for the
positive- and negative-parity bands reveal enhancement
factors of 40 to 90 with respect to the single-particle e
mate, with those of the negative-parity band appearing to
higher. These results agree with the characterization, for b
cascades ofg rays, as rotational bands with different degre
of collectivity. To examine the evolution of collectivity o
the positive-parity bands in neighboring nuclei, we show
Fig. 7 a comparison of theB(E2) strengths for the (131)

FIG. 5. Doppler-shifted line shapes of the 1185, 1092, 999, 9
and 794 keV transitions belonging to the negative-parity band
served at 35°@~a!, ~b!, ~e!, and ~h!# and at 145°@~c!, ~d!, ~f!, and
~g!#. The best fit~solid line! and thexn,min

2 11 fits ~broken lines! are
also shown.
04431
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→(111) transitions for thepg9/2^ ng9/2 structures. As can
be seen, theB(E2) values for the doubly odd nuclei74Br
@19#, 76Br @25#, 78Rb @21#, 80Rb, 82Y @18#, and 84Y @24#
show a decrease in collective enhancement, as is expe
when the neutron number approaches the shell closureN
550.

From theB(E2) strengths it is possible to calculate th
transition quadrupole moments,uQtu, ~Table II! according to
the rotational model

Qt
25

16p

5
^IK20uI 22K&22B~E2,I→I 22!.

An effective value ofK56 was used for the positive-parit
band. This value ofK is consistent with an oblate deforma

tion and the odd proton and neutron lying in the@413# 7
2

1

and @422# 5
2

1 orbitals, respectively as reported previously
Ref. @5#. The coupling of both nucleons parallel to each oth
induces a value ofK5Vp1Vn56. The study of Mo¨ller
et al. @26# predicts an oblate deformation for the ground st
of 80Rb, and the results of the total Routhian surface~TRS!
calculations described below also produce oblate deform
equilibrium shapes over a large range of rotational frequ
cies. For the negative-parity band we adopted an effec
value ofK53, as suggested in the work of Tandelet al. @5#
which assigned an oblate deformation and the configura

p@310# 1
2

2
^ n@422# 5

2
1 .

Figures 8~a! and 8~b! show the quadrupole momentsuQtu
as a function of rotational frequency for both bands. A sm
decrease in theuQtu values with increasing rotational fre
quency is apparent. Assuming a constant value along
band, average values of 2.3 and 2.2e b were obtained for the
positive- and negative-parity bands, respectively.

From the transition quadrupole moments, the quadrup
deformationsub2u were inferred using the expression forQt
corresponding to an axially symmetric nucleus, to first ord
in b2,

Qt5
3

A5p
ZeR0

2b2 ,

with R051.2A1/3 fm. The ub2u values range around 0.23
0.37 for both bands~Table II!.

Total Routhian surfaces~TRS! were determined from the
Woods-Saxon Hartree-Fock-Bogoliubov cranking calcu
tions @27#. They were calculated as a function of the qua
rupole deformation of the average nuclear matter distribut
b2

n , triaxiality parameterg, and rotational frequency\v, and
were minimized with respect to the hexadecapole deform
tion b4 at each (b2

n , g! point. Figure 9 shows some ex
amples of TRS for different quasiparticle configurations
80Rb calculated at a given rotational frequency.

For the positive-parity states at low frequencies the cal
lations predict that the nucleus isg soft with a quadrupole
deformation b2

n'0.3. With increasing frequency, for ex
ample at\v50.492 MeV, two minima are visible atg519°
andg5230° @Fig. 9~a!#. The second minimum remains ove

5,
-

6-5
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TABLE II. Mean lifetimes, electromagnetic transition strengthsB(M1), B(E2), transition quadrupole
momentsuQtu, and quadrupole deformationsub2u in 80Rb.

Elev I p Eg t a t b t c B(M1) d B(E2) e uQtu ub2u f

~keV! ~keV! ~ps! ~ps! ~ps! ~W.u.! ~W.u.! (e b!

1542 (101) 891 1.625
112 1.4~4! 1.4~5! 45~16! 2.8~5! 0.37~7!

418 0.037~14!

2026 (111) 903 0.43216
125 0.43~12! 46~13! 2.5~4! 0.33~5!

484 0.43~10! 0.45~13!

2680 (121) 1138 0.32~10! 0.32~10! 61~20! 2.6~4! 0.35~6!

654 0.025~10!

3151 (131) 1125 0.33~10! 47~15! 2.2~3! 0.29~5!

470 0.33~10! 0.27~10!

4032 (141) 1352 0.18~7! 0.18~7! 45~18! 2.0~4! 0.27~6!

882 0.022~10!

4445 (151) 1294 0.1325
16 0.1824

13 0.17~4! 56~14! 2.2~3! 0.29~4!

412 0.34~11!

5543 (161) 1511 ,0.23 ,0.23 .22 .1.3 .0.18
5907 (171) 1462 0.06~5! 0.09~3! 0.08~4! 75~39! 2.4~6! 0.32~8!

7554 (191) 1647 0.0625
112 0.1126

110 0.0825
111 41224

168 1.726
111 0.2328

115

9330 (211) 1776 ,0.12 ,0.12 .19 .1.1 .0.15
1999 (102) 794 1.426

115 1.426
115 90247

168 2.6~8! 0.35~11!

2506 (112) 915 0.7~2! 0.7~2! 89~26! 2.5~4! 0.34~5!

2998 (122) 999 0.58216
119 0.56210

111 0.57~13! 70~17! 2.2~3! 0.29~4!

3598 (132) 1092 0.43211
114 0.4629

110 0.45~11! 57~14! 2.0~3! 0.26~3!

4183 (142) 1185 0.25212
115 0.24~7! 0.24~8! 71~24! 2.2~4! 0.29~5!

4842 (152) 1244 ,0.4 ,0.4 .33 .1.5 .0.20
5546 (162) 1363 ,0.3 ,0.3 .28 .1.3 .0.18

aLifetime measured at 35°.
bLifetime measured at 145°.
cAdopted lifetime value.
d1 W.u.51.79mN

2 .
e1 W.u.520.5e2 fm4.
fAssuming axial symmetry.
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the whole range of frequencies measured in the presen
periment and evolves towards oblate shapes with increa
frequencies@Fig. 9~b!#.

The TRS calculations for the negative-parity states for
p (p1/2 or p3/2 or f 5/2) ^ ng9/2 configuration predict an oblat
equilibrium shape with similar deformation parameters o
the whole range of measured frequencies@Figs. 9~c! and
9~d!#.

Theoretical transition quadrupole moments were de
mined from the (b2

n , g! values corresponding to the TR
minima in the range of rotational frequencies for which w
have experimental data. The charge quadrupole deforma
b2 derived fromB(E2) transition strengths is related to th
quadrupole deformationb2

n of the nuclear matter distribution
derived from Woods-Saxon potential TRS calculations@28–
30# by

ub2u51.1b2
n .

The relation betweenb2 and the quadrupole moment in th
case of axial symmetry,Qt(g50°), has been indicated
04431
x-
ng

e

r

r-

on

above. In order to take into account a possible triaxiality,
used the high-spin limit for theg dependence ofuQtu as
given in Refs.@30–32#:

uQtu5~2/A3!Qt~g50°!ucos~g130°!u.

The calculateduQtu values, obtained from the TRS (b2
n , g!

deformations by means of the expressions given above
plotted in Figs. 8~a! and 8~b! as dotted lines for the positive
and negative-parity bands, respectively, showing a g
agreement with the experiment.

V. SUMMARY

A g-g coincidence experiment with lifetime measur
ments was performed to study high-spin states of80Rb popu-
lated through the55Mn(28Si,2pn) reaction at 90 MeV. Life-
times or upper limits for 17 states have been measured u
the DSA method. TheB(M1) values of the yrast band dis
play a pronounced staggering which is characteristic of
pg9/2^ ng9/2 structure. This staggering is preserved acro
the angular momentum region in which signature invers
6-6
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occurs, in agreement with other recent results@19–23#.
Collective enhancement was observed for theB(E2) val-

ues. The average transition quadrupole moment of 2.2–
eb for both bands corresponds to an axial quadrupole de
mation of ub2u'0.3 which is predicted to be near oblate.

FIG. 6. Signature splitting in the positive-parity band of80Rb.
~a! Normalized energy differences between adjacent levels.~b!
B(M1) strengths as a function of the spin of the initial state. So
and open circles correspond toa50 anda51, respectively.

FIG. 7. Comparison ofB(E2) ratios of the (131)→(111) tran-
sitions in thepg9/2^ ng9/2 structures of the odd-odd nuclei74Br
@19#, 76Br @25#, 78Rb @21#, 80Rb ~present work!, 82Y @18#, and 84Y
@24#.
04431
.3
r-

FIG. 8. Transition quadrupole momentsuQtu plotted vs rota-
tional frequency for~a! positive-parity states and~b! negative-parity
states in80Rb. Solid and open circles correspond toa50 anda51,
respectively. The dotted lines represent theoretical values obta
from the TRS calculations as discussed in the text.

FIG. 9. Total Routhian surfaces in the (b2
n , g! polar coordinate

plane for80Rb. The band and the rotational frequency are indica
in the inset boxes.
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4.

M. A. CARDONA et al. PHYSICAL REVIEW C 61 044316
Hartree-Fock-Bogoliubov cranking calculations produ
near-oblate deformed equilibrium shapes for both the low
positive- and negative-parity configurations in80Rb. Transi-
tion quadrupole moments derived from these calculations
in good agreement with those inferred from the lifetime m
surements.
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@2# J. Döring, G. Winter, L. Funke, B. Cederwall, F. Lide´n, A.
Johnson, A. Atac, J. Nyderg, G. Sletten, and M. Sugawa
Phys. Rev. C46, R2127~1992!.

@3# M. A. Cardona, G. Garcı´a Bermúdez, C. Baktash, M. L. Hal-
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