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B(GT) strength from B-decay measurements and inferred shape mixing if*Kr
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A total absorption spectrometer, dedicated to the study of very short-lived atomic species, has been built and
installed at the CERN/ISOLDE mass separator. Bheecay of the neutron-deficiertkr nucleus has been
studied using this new device. The Gamow-Teller strength distribution has been observed over md3tgf the
window, and a total strength of 0.69 gi/477 has been measured for states with excitation energy below
3 MeV. Shape mixing in thé“Kr ground state is inferred from a comparison of the experimental strength
distribution with self-consistent, deformed, quasiparticle-random-phase-approximation calculations.
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I. INTRODUCTION inferred from the measurement of the electric-monopB®

. transition linking the () ground state to a second &omeric
For many yearsB-decay experiments have proved to be a g 99 9

powerful tool to study nuclear systems. Today, they continue THe decay of *r was last studied by Schmeirgg al. [7].

to provide a wealth of information about fundamental aS-They established the decay scheme up to 978 keV based on
pects of the nuclear medium and the weak interaction. SUCHigh resolutiony-y and 8-y coincidence measurements. The
experiments are often also the firsp to provide informationtota| B+ and electron capture feeding was determined from
about the nuclear structure of new isotopes. _',Bmkecay N the difference between the feeding andy decay of each
allowed processes is governed by a very simple and welhyserved level. Yet, no direct experimental evidence of de-
understood operator, namely; 7 in the case of a Gamow- fqrmation or shape coexistence for this nucleus, nor for other

Teller decay andr for a Fermi decay. Thus, a good and pyclej in this mass region, has so far been obtained through
complete description of the ground state of the paren -decay measurements.

nucleus and of the states populated in the daughter nucleus g nyclei close to the proton drip line, theoretical calcu-
should provide, in principle, a good value for the total|5¢ons predict that the Gamow-Teller strength will be con-
strength and of the strength distribution over the fQk  cenrated at high excitation energy in the daughter nucleus
window. Hence, the measurements of these quantities offer ¢ will still be accessible througB-decay studies with ap-
good probe to test our theoretical models. _ proximately half of the total strength appearing within the
TheN=Z., A=75 region of the nuclear chart is of particu- B*-decay window [8,9). Furthermore, the Gamow-Teller
lar interest in terms of nuclear structure because of the widgyength distribution calculated as a function of the excitation
variety of nuclear shapes displayed in the region. Competmgnergy in the daughter nucleus depends sensitively on the
prolate and oblate deformations are predicted due to severa}ound state deformation of the parent nucleid 0.
different energy gaps in the shell model potentialZaN ™ Ajthough the Gamow-Teller strength distributi@(GT)
=34-40, the signature of such effects being rapid changes it rjes fundamental information about nuclear structure, its
nuclear shape when adding or removing only a few nucleongeermination is not straightforward and meets difficulties on
[1,2]. Furthermore, shape coexistence can occur when Nelpe exnerimental side. When germanium detectors are used,
tron and proton shell gaps drive the nucleus towards oppositg,er jimited high energy detection efficiency, combined with
deformations{3,4]. A typical candidate for such behavior is g g strength fragmentation at high excitation energy, leads
the neutron-deficient*Kr isotope which has recently been to systematic errors in both the to(GT) and theB(GT)
the SUb]eC.t of sevgral in-beam myesngaqo[rﬁsﬁ]. From distribution. An alternative method is to use the total absorp-
these studies, possible shape coexistence in this nucleus technique to extract the complete strength distribution.
This method is based on measuring the total energy released
in the y decay of each level populated in tjgedecay of the

*On leave from Insitute of Nuclear Research, Debrecen, Hunganparent nucleus, and therefore is sensitive toghspulation

on leave from Dpto. Fisica Atémica, Molecular y Nuclear, Fac- of the nuclear levels rather than to the individyatays. This
ulted de Fisicas, Univ. Compultense, E-28080 Madrid, Spain. technique, which dates back to the work of Dukteal. [11],
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has been used recently at the Gesellschaft fur Schwerionen- Radioactive isotopes are implanted in a /% thick alu-
forschung(GSI) online mass separator to study the decay ofminized mylar tape that can be moved in order to limit the
isotopes in the region of the doubly magic nucldd®Sn  buildup of daughter activity. The tape transport sysfeaj,
[12-15, as well as in the spherical rare earth reg[@®].  functioning under vacuum, routinely operates at a speed of
These studies showed that if we are to obtain reliable infor1.3 m/s and possibly at a higher speed of up to 2.0 m/s. A
mation on the complet@ strength, and hence compare ex-set of three collimators, placed 950 mm, 975 mm, and
periment and theory, we require measurements with the tot&®92 mm upstream from the collection point, was used to
absorption spectrometry technigiis,17. The advantage of suppress the beam halo and to definexs8mn? beam spot
applying the total absorption technique No-Z nuclei was  on the mylar tape. In these experimental conditions, a trans-
already mentioned in Ref18]. mission of 30% was achieved for*@Ar stable beam over the
We have revisited th@ decay of neutron-deficient kryp- 36 m flight path that separates the high resolution separator
ton and strontium isotopes using the total absorption spedHRS) separator from the end of the new RC3 beamline
trometry technique with the aim of determining the total GT where the spectrometer is installed. The beamline ends with
strength and the GT distribution over the wh@e: energy  a telescopic aluminum tuki@.2 mm thick, 68 mm diametgr
window. Here we present the results obtained for i sealed by a 8(um kapton window.
isotope (Qgc=3140+62 keV. The experiment was per- In order to disentangle thg* and electron capturéEC)
formed using a new total absorption spectrometer specificomponents of the decay process, x apday as well as
cally designed for the study of very short-lived nuclei, andB-particle detectors located close to the collection point are
presently installed at the CERN/ISOLDE mass separatoused. A germanium telescope consisting of a 1 cm planar
Data were collected and the Gamow-Teller strength extractedetector backed by a 5 cm thick coaxial crystal is used to
over most of theQgc window. A comparison of the experi- detect low energy8 keV<E, <500 keV) y rays as well as
mental strength distribution with self-consistent deformedmore energetie rays. The telescope coversl4% of the 4r
Hartree-Fock (HF) plus quasiparticle-random-phase- solid angle. The energy resolution obtained with the planar
approximation(QRPA) calculations is presented. detector is 0.49 keV at 59.5 keV and 2.1 keV at 1332 keV
The paper is organized as follows. Section Il is devoted tavith the coaxial detector. In order to limit the x-ray absorp-
the experimental procedure used in fkr experiment and tion, the end cap of the telescope cryostat is made of a thin
Sec. Il to the extraction of the strength distribution from the (0.3 mm) beryllium window. A 2 mm thick plasti¢NE102
raw data. The results are presented in Sec. IV and the grourtdktector located in front of the germanium telescope and
state deformation of the neutron-deficiéfir isotope is dis-  covering 13% of 4 completes the setup and is used to de-
cussed. Our findings are summarized and conclusions atect theg particles. This setup allows diregtray studies as
drawn in Sec. V. well as y—vy and 8-y coincidences to be performed. A sche-
matic diagram of the experimental setup is presented in
Fig. 1.

To reduce the contribution of the background due to the
A new total absorption gamma spectromefBAgS) [19]  activity (neutrons and gammpm the experimental hall, the
has been designed by a Madrid-Strasbourg-Surrey-Valencigpectrometer and its ancillary detectors are placed inside an

collaboration to study very short-lived nuclei at the CERN/11 ton shield made of a boron polyethylef cm), lead
ISOLDE mass separator. The spectrometer consists of @&.1 cm), copper(1.5 cm, and aluminum(2 cm) sandwich.
large, cylindrical NalTl) monocrystal (38 cm diameter, Shielding efficiencies of 1.0 and 0.9 were calculated for slow
38 cm length with a 7.5 cm hole drilled perpendicular to the (E,~1 eV) and fast(E,~1 MeV) neutrons, respectively,
symmetry axis. The detector, calledicreciaand manufac- using the MCNPX 2.2.3 codg21]. All the experimental evi-
tured bySaint-Gobain Crystals and Detectoiis viewed by  dence seems consistent with this shielding efficiency esti-
eight 5in. photomultiplier tubes, type Electron Tubesmate. The counting rate in the TAgS due to theback-
9792B. The crystal is encased in a 13 mm thick aluminumground activity is reduced by a factor of 3.5 down to about
cylinder whose thickness is reduced to 11 mm inside thel.0 kHz with the shielding closed. The residual activity
radial hole in order to limit they-ray absorption. Good light mainly comes from the decay %K present inside the crys-
reflection is provided by a 2 mm thick 4D; coating on the tal. The temperature inside the closed shielding is regulated
inner side of the aluminum case. The crystal response stabite +0.5 °C with an industrial air conditioning system.
ity is monitored by a light emitting diodg_ED) triggered by The experiment was carried out at the ISOLDE online
a pulse generator. isotope separator at CERN2]. The "“Kr ion beam was
Excellent energy resolution is achieved. The resolution oproduced by spallation of a thickd3 g/cnf) Nb target in-
the Nal crystal was as good as 7.1% and 5.4% at 662 keYuced by an intense 1.4 GeV proton beam delivered by the
and 1332 keV, respectively. Experimental total and photoCERN-PSB accelerator. A cooled transfer line connects the
peak efficiencies of 98)% and 837)%, respectively, were target and the plasma ion source from which the ions are
measured at 662 keV with a calibratédCs source. Finally, extracted in their 1 charge state and electrostatically accel-
these overall good detection efficiencies and energy resolwrated to 60 keV. The cold transmission line strongly sup-
tions, combined with a solid angle of 97% ofrdmake the presses the contamination of noble gas beams by less volatile
new TAgS spectrometer one of the most powerful total abisobars(e.qg., directly produced bromineThe isobaric con-
sorption spectrometers. tamination was found to be negligible, corresponding to a

Il. EXPERIMENT
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HI Beam Kl
(60 keV) B(GT)=—£— (1)

f(Qec—EdTip’

wherel; is the g branching to a level wittE, excitation
energy,f(Qegc—E,) is the integral of the Fermi functiofy,
is the B-decay half-life in seconds, an&k=3833+24 s
[24,25]. Extracting the strength over the full energy range

alulirlum tape e f>collimators simply relies on the accurate determination of tfe

L_,—— branchings to all the states to which the decay can pro-
ceed. Although a total absorption spectrometer is sensitive
/+Na| crystal to the B population of the nuclear levels rather than to the

individual y rays, the task is not trivial. The raw experi-

— mental spectra must be corrected for the effects of various
distortions, one of them being electronic pulse pileup.
This effect occurs when two pulses overlap and are inter-
preted by the analyzing system as corresponding to one
real event. Analytic solutions exist to calculate the pileup
7 4 layer shielding contribution for quadratic or Gaussian pulse shapes. How-
(CHa, Pb, Cu, Al ever, because such solutions remain approximate, we use
a numerical pulse pileup correction that requires a knowl-
edge of the true pulse shape. Details of the correction
algorithm and method can be found in RE2Z6]. The cal-
culated pileup contribution is then normalized to the ex-
)perimental spectrum in the energy region beyond @ize

FIG. 1. Schematic diagram of the experimental setup. Heav . . o
ions (HI) are implanted into an aluminized mylar tape in the centervalue' Second and higher order pileup contributions are

of the Nal crystal. All sensitive detectors are placed inside a fou’€dligible (<0.25% if one limits the counting rate to

layer shielding that reduces the counting rate due to neutron and0 kHz or below.

y-background activities. Collimators, placed upstream from the col-  TO obtain theg-decay strength distribution of the parent

lection point, limit the beam spot size on the tape. nucleus from the raw spectra, free of distortion, one must
generally also consider and subtract the background and

suppression factor of more than“.th agreement with pre- daughter activity contributions. The corrected energy spectra,
vious data collected aA=72 and 73 in similar conditions ¢ (counts/channgl can then be related to the level feeding

[18,23. The spallation products were analyzed using thedistributiont (=N 1, N=total number of decaysusing the
HRS mass separator, and the average production yield f&auation(27]
7Kr was 1.5 10° atoms juC. The mass-separatétKr iso- d=R(b)-f )
topes were collected in the center of the TAgS spectrometer. '

A total of 190 measurement cycles, each with a duratiovhereR(b) is the response function matrix of the spectrom-
of 170 s, was devoted to the experiment’@iir, correspond-  eter which depends on its characteristics. Each colyimh
ing to a total counting time of 538 min. Due to the high this matrix, called the levej response distribution, also de-
production yield, the target only received one of the 14 profends on the quanta emitted in the decay, positrongfor
ton pulses produced per supercycle, and the ions were coflecay or x ray for EC decay and all the subsequent electro-
lected on the tape for 1.5 s at the beginning of each cycle. Aagnetic contributions(y-ray and/or conversion electron
the end of the experiment, another 358 min were devoted téascades If one considers that the response to a particle
the measurement of tHéBr daughter activity, and a total of with a given energy does not depend on the response to other
65 min was used to measure the room background. particles, then the matriR can be constructed from the in-

Data were recorded in two separate modesect and dividual response distributions through successive convolu-
coincidencg using conventional electronics in NIM and tions of the adequate single quantum respori@d$ The
FERA-based CAMAC standards. Energy signals from theesponse functioR depends also on thgbranching ratiob
TAgS photomultipliers(eight dynodesas well as from the in the daughter nucleus, and therefore its computation re-
plastic detectoftwo dynode$ and the germanium telescope quires a knowledge of the level scheme in this nucleus. The
were recorded using peak-sensing converters. Timing signaléw energy part of the level scheme is obtained from high-
between the TAgS and the ancillary detectors were also rg€solution spectroscopy with germanium detectors whereas

PMT

plastic scintillator
planar Ge
coaxial Ge

s

LN,

corded on tape in the coincidence mode only. the unknown upper part is obtained from a decay model of
the nucleus. With these assumptions, the TAgSponse
. ANALYSIS function was obtained by means of Monte Carlo simula-

tions using theGEANT4 package[28]. The experimental
The quantity we are interested in is the Gamow-Tellersetup geometry was carefully modeled and the light produc-
strengthB(GT) as a function of the excitation energy in the tion process in the Nal crystal was included as described in
daughter nucleus Ref. [27]. Results were compared to experimental data ob-
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FIG. 2. X-ray spectrum obtained with the germanium planar
detector and showing the Kand Kj transitions in”“Br. The ex-
pected positions of the Kand Kj transitions in 74Se are also
shown. The shaded areas show the energy gates used for back-
ground subtraction.

tained for different radioactive calibration souraqg$?Na,
80Co, and®Y). The photon response matrix was then com- 0
puted for radiations with energies ranging from 20 keV to 012345678
8 MeV. The B-response matrix was computed for particles .74

with energies ranging froniQz=20 keV to Q;=2118 keV Exin “Br (MeV)
(i.e., Qec=3140 keV). Finally, in order to obtain the feeding

distributionf, Eq. (2) is inverted using the expectation maxi- cidence with the Br K and K, transitions in the planar detectec)

mization method29]. , , Final background subtracted TAgS spectrum corresponding to the
By requiring coincidences of TAgS signals with the bro- gc component of thé%r decay. Arrows indicate th&Kr and %Br
mine x rays detected in the germanium planar detector, of__ values.

with positrons detected in the plastic scintillator, we distin-
guish between events corresponding to ECB6rdecay of
"r, if one disregards the internal conversion process. How
ever, in the case oB" decay, we do not have the detailed
knowledge of the plastic detect¢e.g., response function to
low energyp particleg needed to compute the efficiencies
with high enough accuracy to obtain reliable feedings. More
over, the strength at high excitation energy4Br is not seen
due to the 1022 keV energy fraction always missedsin
decay and to the relatively higA detection thresholdE,,

~ 300 keV) cutting off the contribution of low energg par-
ticles. In addition, the existence of d4isomeric state in

FIG. 3. (a) Direct TAgS spectrum(b) TAgS spectrum in coin-

selected by putting gates on the, Knd K; transitions in Br
located at 11.9 keV and 13.4 keV, as shown in the figure.
The resulting spectrum is displayed in FighBand can be
compared to the direct TAgS spectrum shown in Fi@).3
The coincidence requirement between the TAgS spec-
trometer and the x-ray detector reduces tHBr daughter
activity contribution. Nevertheless, undesired coincidences
with background signals underneath the x rays, mainly due
to the Compton effect or due to the penetration of e
particles into the planar detector, are still possible and must
o ) ) ; N be taken into account. This can be done by subtracting the
Br with a 41.5 min half-life[30] and an excitation energy ags contribution in coincidence with the background in the
of 13.8 keV[31], complicates any subtraction of the daugh- planar detectorshaded areas in Fig) Zrom the spectrum
ter activity as the collection-measurement cycles used in thﬂisplayed in Fig. @). The final background subtracted EC
krypton and _bromine measu_rements are different. ThereforeSpectrum is displayed in Fig(®. The contents of the spec-
we have limited our analysis to the EC component of them are combined in 20 keV bins in order to match properly
decay by requiring coincidences between the TAgS SpeGhe pinning of the calculated response function for further
trometer and the x-ray detector. analysis(see Sec. I). The very low statistics beyond the
Qec("Br) value(6907+15 keV in Fig. 3b) suggest that the
IV. RESULTS electronic pulse pilelup contributiqn was neglig'ible and there-
fore was not taken into account in the analysis.
The x-ray spectrum from the germanium planar detector The observed statistics in the final spectriifig. 3(c)]
is shown in Fig. 2. The EC component of tHiKr decay was  between the twdQgc values("Kr and 7*Br) is only due to
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TABLE I. B-branching ratios anB(GT) values in units og§/47-r for the "Br levels as determined in this
work and compared to previous values from Ré.

E, (keV) lg+lec [7] | g+1ec B(GT) [7] B(GT)
0.0 0.0
9.9 <10 0.0 <1.0x1072
72.6 0.0
89.7 9.6 2.42) 11x 1072 2.84)x 1073
132.6 0.7 0.0 8.&10*
179.1 1.3 0.02@®) 1.8x 1072 2.8(4) x 107°
212.9 33.6 2@) 4.9x1072 2.94)x 1072
239.4 1.1 5.65) 1.7x10°3 8.9(1) x 1073
306.6 43.4 460) 7.8X1072 8.3(1)x 1072
390.1 0.3 0.06l) 7.0x10°° 1.4(2) X 1075
534.5 0.9 0.68) 2.6x10°° 2.03)x 1073
609.1 3.0 1.0x 1072
613.0 0.3} 3.13 1.0<10°3 132)x10°*
701.3 3.6 5.65) 1.6x 1072 2.4(4)x 1072
831.9 0.4 1.0) 2.5x1073 6.8(1) x 1073
970.1 1.0 8.3x 1073
978.0 0.5} 3.43) 421078 285 x10°

978-3000 - 118) - 493)x101
total 100 100 1.%101! 6.93)x 101

fluctuations coming from the background subtraction. It isupper part of the level schem&,=1 MeV) was derived
estimated to account for only 3% of the initial number of from the statistical nuclear model. The back-shifted Fermi
counts in this energy range before subtraction. Because thgas formula[32,33 was used to generate positive and nega-
decay of the 4) isomeric state in"“Br (T;,=41.5 mip is tive parity states with spind=0, 1, and 2, yielding possible
not favored by our collection-measurement cy@ee Sec. E1, M1, E2, and M2y transitions in the daughter nucleus.
II), and according to the decay scheme’tBr [7], one ex- For each transition, the, width was calculated using the
pects most of the daughter activify-80%) to be located corrected Weisskopf formulg84]. Only allowed GT transi-

above 3 MeV, the EC spectrum is more than 99% free ofions to I states inBr (AJ=1, and no parity changevere
background contribution up @gc (“Kr) considered for the3 decay. Based on results obtained for

A . eutron-deficient isotopes in thhe=75 mass regiofi35,364,

Ong should note that the x-ray—TAgS coincidence Is no{]he density parameterv?/as initially chosen to bge 1’[10 Meg/.
gxcluswely EC as events corresponding t‘? Bledecay of It was then increased to 11 MeVto reproduce the data after
*r can also be _selected when the decf”W IS fO”OW‘?F’ by thGf)etter use of the direct relationship given by [E2). Higher
elec_tro7rl conversion °7f4|°W energy transitions deexciting lev+ges fora do not significantly improve the results as, in
els in "Br. From the "Br level schem€[7], and assuming  that case, the mean energy level spacing becomes smaller
different multipolarities(M1 and E3 for the most intense  than the 20 keV binning of the data. The back-shifted ground
low energy transition$62.8 and 89.7 ke)/ one can estimate state positiom was fixed at —1.36 Me\[33].
the intensity of the internal conversion process following ei-  The resultingg feedings are presented in Table | for en-
ther a EC org* decay. We found that it amounts to 1.3 and ergies up to 978 keV. Despite the relatively poor energy
4.8% of the total decay intensity, yielding an upper limit of resolution of Nal crystals, the analysis method allows us to
8% for the contribution of thgg" process to the x-ray-gated extract the feedings with enough accuracy for a comparison
TAgQS spectruniFig. 3(c)]. This contamination, spread over with the values originally obtained by Schmeierg al. [7].
the wholeQgc energy window, was not taken into account in Although both results are similar, discrepancies occur due to
the analysis but was included as a systematic error in thehe different methods. Our feedings are normalized to one
final B(GT) values. over the wholeQgc window, not including the/*Br ground

To determine the3 feedings(see Sec. I\, we have con- state, whereas feedings from REf] are normalized over the
sidered the level scheme 6fBr established by Schmeing first 978 keV. Feedings to levels above 1 MeV, not listed in
et al.[7] for energies up to 978 keV. We have also taken intothe table, vary from 0.01 to 2% up to 3140 keV. Our experi-
account the two 1013.8 and 1060.9 keyVtransitions that mental method does not allow us to determine the feeding to
were identified in Ref[7] but not placed in the level scheme. the ground level of“Br as no information is available in the
In the present work, it was considered that these two transispectra. However, because this level has spin and parity 0
tions were deexciting levels located at these energies. Th&, such feeding would primarily come from a first-
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0 05 1.0 15 2.0 25 3.0 calculated GT strength distributions presented in Fig. 4 have
been obtained for the two nuclear shapes, oblgg
=-0.19 and prolate(8,=0.39, that minimize the HF en-
FIG. 4. Experimental Gamow-Teller strength distribution mea-ergy. The strengths are given in units 91/477 and are
sured for™Kr (filled circles compared to self-consistent HF calcu- scaled by a factor 0.6 to account for the quenching of the
lations [39,4] assuming for the/*Kr ground state(a) an oblate  strength[40] as deduced for this mass region from charge
(Bo=-0.19 shape, andb) a prolate(B,= +0.39 shape. The calcu- exchange reactions aggidecay measurements. The theoret-
lations were performed using the SG2 Skyrme interaction. ical results have been folded with Gaussian functions whose
widths are given by the experimental resolution of the spec-
trometer. The resulting strength was then accumulated in

forbidden, Fermi or Gamow-Teller, transition which is not 40 keV bins, the same as for the data.
very likely to occur. Therefore, this feeding has not been Figure 4 shows that neither of the two calculated GT
taken into account and we have restricted our analysis tetrength distributions, from pure oblate or prolate shape, can
allowed Gamow-Teller transitions. reproduce the experiment8(GT) values over the full range

From theg feedings and using the Fermi functiofisin  of excitation energy. While the oblate calculatifffig. 4a)]
Eq. (1), theB(GT) strength was calculated for each transition reproduces the strength distribution below 2.0 MeV of exci-
connecting the ground state 6Kr to levels in “Br. Figure  tation energy, the prolate calculatipfig. 4(b)] agrees better
4 presents the experiment8(GT) strength. Mostly due to  jith the concentration found at higher energies. In that sense
the uncertainty in thQgc value(3140+62 keV, we present  the two pictures complement each other. The same conclu-
our results only up to 3 MeV. The total Gamow-Teller sjon is obtained from Fig. 5 where we show the experimental
strength to states within this energy window is measured taccumulated GT strength compared to the results of the HF
be 0.693)gx/4 (see Table)l The error bars on Fig. 4 in- calculationg39,41. Again, the experimental data lie system-
clude the error in th&gc value that enters into the calcula- atically in between the two calculations indicating a possible
tion of the f, Fermi function in Eq.(1). The uncertainty in  shape mixing in the ground state &Kr. Results obtained
the "Kr half-life in the B(GT) calculation, as well as the with other Skyrme forces like Sk3 are qualitatively similar
errors on the feedings coming from the covariance matriceg38].
obtained as a result of the analysis metH8d] are also This result corroborates the most recent Hartree-Fock-
taken into account. The resultiBfGT) values to levels with  Bogoliubov calculations predicting a strong mixture of pro-
excitation energies up to 978 keV are given in Table | andate and oblate shapes in the ground staté’f [42]. It is
compared to the values from Ré¢7]. also consistent with the recent work by Beckeial. [6] that

The experimental results in Fig. 4 are compared to calcueoncludes that there is 50:50 mixing between coexisting ob-
lations based on a deformed HF mean field obtained with théate and prolate shapes in this nucleus. Thus, the present
density-dependent SG2 Skyrme force including pairing corwork brings an additional and independent experimental con-
relations in the BCS approximation. A residual spin-isospinfirmation of the ground state shape mixing’fir following
force is introduced consistently and treated in the QRPAnumerous in-beam experimentsee Refs[5,6] and refer-
Details of the calculations can be found in R¢&8,39. The  ences therein

Excitation energy in 7*Br (MeV)
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