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ARTICLE INFO ABSTRACT

Editor: B. Blank This letter reports on the first observation of an octupole band in the neutron-deficient (N = Z + 2) nucleus
110¥e. The '1%Xe nuclei were produced via the *Fe(*®Ni,2n) fusion-evaporation reaction. The emitted y rays

Iéeywonlis:d . . were detected using the JUROGAM 3 y-ray spectrometer, while the fusion-evaporation residues were separated

,,g;lep ole deformations with the MARA separator at the Accelerator Laboratory of the University of Jyvéskyld, Finland. The experimental

observation of the low-lying 3~ and 5~ states and inter-band E1 transitions between the ground-state band and
the octupole band proves the importance of octupole correlations in this region. These new experimental data
combined with theoretical calculations using the symmetry-conserving configuration-mixing method, based on
a Gogny energy density functional, have been interpreted as an evidence of enhanced octupole correlations in
neutron-deficient xenon isotopes.

N = Z =56 region
Fusion evaporation reactions

1. Introduction tupole deformation. Octupole-deformed nuclei have a reflection asym-
metric or “pear” shape in the intrinsic frame, either in a dynamic way

Shapes in nuclei have been extensively investigated during the his- (octupole vibrations) or having a static shape (permanent octupole de-
tory of nuclear physics, and the present understanding is that the shape formation). These octupole correlations are generated microscopically

is determined by the collective motion of the interacting nucleons. The
main shapes, spherical, prolate, and oblate, arise from the quadrupole
deformations, where the nucleus retains both axial and reflection sym-
metry. In the case of a quadrupole-deformed even-even nucleus, the
low-lying positive-parity states typically form a rotational band, and
are connected by collective E2 transitions. However, certain nuclei with even nuclei, the presence of low-lying negative-parity states, which are
a specific combination of proton and neutron number can develop oc- connected to the yrast band via intense E1 and E3 transitions, is inter-

by the interaction between orbitals with opposite parity near the Fermi
surface, which differ by three units of angular momentum. Such cor-
relations happen in well-defined areas of the Segré chart, when the
number of protons or neutrons is close to 34, 56, 88, and 134. In even-
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preted as evidence of octupole correlations. Comprehensive reviews can
be found in Refs. [1,2].

Octupole correlations in nuclei near N = Z are unique in the sense
that they occur between nucleons when both protons and neutrons oc-
cupy the same orbitals. For N ~ 56 and Z ~ 56, these correlations will
be enhanced at low and medium spin in light Te (Z =52), I (Z = 53)
and Xe (Z = 54) nuclei [3]. In this region of the nuclear chart, the
Fermi surface for both neutrons and protons lies close to orbitals orig-
inating from the ds/, and h;; /, subshells. Hence, octupole correlations
emerge from the interactions of valence nucleons outside the !°°Sn core
in these orbitals [1,4]. Close to N = Z =56, a level structure charac-
teristic of octupole correlations, consisting of negative-parity states and
enhanced E1 transitions, has been observed in several cases including
112%e [5], '14Xe [6-8] and '8Ba [9]. The reduced transition probability
B(E3;3~ — 0™) has only been measured for one nucleus in this region,
H4xXe [8]. The value of 70 W.u. for 1#Xe is one of the largest val-
ues that has been experimentally measured. Hence, the identification of
octupole structures for more neutron-deficient nuclei is of utmost im-
portance.

To tackle this question, we have studied octupole correlations in
the very exotic N = Z + 2 '19Xe, N = 56, isotope, via the first iden-
tification of an octupole band and the E1 transitions connecting its
three lowest states to the ground-state band. In the previous experi-
ment performed by Sandzelius et al. [10], it was possible to identify
the ground-state band up to the (67) state. In that measurement, there
was no indication of the y rays de-exciting from the octupole band,
although some y rays were not placed in the level scheme due to the lim-
ited y-y statistics. The unexpectedly low-level energies for the g.s. band
were suggested to be due to enhanced collectivity, possibly arising from
isoscalar neutron-proton interactions becoming increasingly important
close to the N = Z line [10]. However, subsequent large-shell model
calculations performed by Caurier et al. [11] predicted the same be-
haviour arising from isovector paring. The present letter reports for the
first time the identification of the octupole band, as well as its connec-
tion with the yrast band, in the extremely neutron-deficient (N = Z +2)
nucleus ''°Xe. In addition, state-of-the-art theoretical Energy Density
Functional (EDF) calculations were performed to understand octupole
correlations, and determine the strength of the electromagnetic E1 and
E3 transitions connecting the positive-parity ground-state band with the
octupole band in this exotic region.

2. Experimental setup

The ''%Xe nuclei were produced via a fusion-evaporation reaction
using a ®Ni beam impinging on a gold-backed *Fe target. The 3Ni
beam, with an energy of 255 MeV and intensity of ~3 pnA, was pro-
vided by the K130 cyclotron at the Accelerator Laboratory of the Uni-
versity of Jyvaskyld (JYFL) during 14 days of beam time. The target
consisted of a 0.75 mg/cm? foil of *Fe isotopically enriched to 99.9%,
and backed with 1.0 mg/cm? of %7 Au. The gold backing was facing the
beam to defuse the thermal heat generated by the beam, and to extend
the life and performance of the *Fe layer. The experimental setup con-
sisted of the JUROGAM 3 y-ray spectrometer [12] at the target position
coupled to the Mass Analysing Recoil Apparatus (MARA) vacuum mode-
recoil separator [13,14]. In this configuration, prompt y rays emitted at
the target position were detected with an absolute efficiency of 4.5% at
1.3 MeV by the JUROGAM 3 array.

The fusion-evaporation residues, hereafter referred to as recoils,
were separated from the beam-like and target-like products according
to their mass-to-charge state ratio (A/q) by the MARA recoil separator.
The ions are transported to the MARA focal plane through a Multi-
Wire Proportional Counter (MWPC) and implanted into a BB20-type
Double-sided Silicon Strip Detector (DSSD). This detector has 192 x 72
strips, each with a width of 0.67 mm, and a thickness of 300 pm [14].
The mass slits on both sides of the MWPC permit the selection of the
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Fig. 1. In-beam Doppler-corrected y-ray spectrum correlated with the recoil-aa
decay chain of the ''°Xe ions implanted at the MARA focal plane. Only y-ray
transitions placed in the level scheme are marked with their corresponding tran-
sition energies.

A/q range around the region of interest, and almost suppress the un-
wanted masses that could overload the DSSD, hence, increasing the
possibility to lose the recoil-decay correlations. The mass slits were set
up to enhance the correlations of nuclei with mass number A = 110.
Nuclei of interest were then identified by employing the Recoil-Decay
Tagging (RDT) technique [15-17] and subsequently correlated with
prompt y rays emitted at the target position. All the signals were times-
tamped using a 100 MHz clock and recorded by the triggerless Total
Data Readout (TDR) acquisition system [18]. The data were sorted and
analysed using the GRAIN [19] and ROOT [20] software packages, re-
spectively.

3. Analysis

Prompt y-rays of 10Xe were selected using the identification of the
subsequent a decays of 19Xe and its daughter, 1%°Te, after the recoil
implantation. The @ decay of !°Xe has been reported to have E, =
3717(19) keV, T1/2 = 93(3) ms [10], and b, = 64(35) % [21]. The
1%Te is a pure « emitter, b, = 100% with E, = 4128(9) keV and T
= 70(17) ps [22,23]. In the analysis, the correlation times between a
recoil implant and its subsequent a decays were limited to 500 ms and
350 s, respectively. In addition, a gate on the 3720 keV and 4120 keV
a-decay energies with a width of 80 keV for the first and the second de-
cay were imposed, respectively, to identify the prompt y rays of '10Xe.
In total, 2460(50) ions of 19Xe were identified at the MARA focal plane
and correlated with y-rays detected by the JUROGAM 3 array. The cor-
responding Doppler-corrected y-ray energy spectrum recorded at the
target position is shown in Fig. 1. Because of the very stringent selection
mentioned above, this spectrum is very clean, with a negligible back-
ground, and therefore all the y rays observed can be safely assigned to
110Xe. Their energies are listed in Table 1 as well as their relative in-
tensities and the spin and parity assignments proposed for the levels
involved.

The present experimental data show a significant increase of statis-
tics in comparison with the results obtained by Sandzelius et al. [10],
thus allowing for the identification of several new transitions that will
be placed in the level scheme based primarily on the y-y coincidence
data. Despite its increase, the statistics, when requiring y-y coinci-
dences, prevented anyway to obtain spectra with peak areas exceeding
2-3 counts, except for the two strongest transitions at 469 and 641 keV.
However, given the negligible background, even 1 or 2 counts at the ex-
pected channels can prove the coincidence relation of two lines present
in the spectrum of Fig. 1. It is nevertheless important to keep in mind
that for the weakest transitions, the probability of having zero coinci-
dence events with the most intense transitions that are in coincidence
can be calculated, using a binomial distribution, to be more than 40%.
In order to cope with this issue, so-called sum spectra, obtained by
summing spectra gated on selected transitions, were used. Indeed, the
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Table 1

Observed y-ray transitions and intensities in ''Xe. Intensities are given rela-
tive to the (2+) — 0" transition. Their spins and parities for the initial and
final states are assigned from the systematics of the even-even xenon iso-
topes [5-8,10]. The transitions not placed in the level scheme are also listed.
The uncertainty on the energies of most transitions is around +1 keV, except
for the weakest ones where an uncertainty of +2 keV is adopted.

E, [keV] I7 7 1,y [%]
340(2) (57) 37 7(4)
469(1) @4 o+ 100(18)
531(1) - 23(10)
539(1) - - 23(10)
543(2) (€] (G 8(6)
584(1) 7) (57) 30(15)
587(1) ) 77) 39(15)
641(1) 4 29 86(25)
644(1) - - 39(15)
670(1) a1 9) 28(12)
691(1) 77) 6" 41(15)
776(1) 6 4 57(19)*
776(1) (10%) 8% 57(19)*
779(2) - - 13(8)
814(1) - - 35(14)
877(1) (€] ©*) 23(12)
885(2) (57) 4 11(8)
918(2) 137) 117) 18(10)
968(1) - - 40(17)
1003(2) 16(10)

* The intensity of the 776 keV transition represents the sum of intensities of two tran-
sitions.

peaks that are not random coincidences will be enhanced in the sum
spectra. In a few cases, stringent energy balance considerations sup-
ported by coincidence data were also of help in building the level
scheme.

Prior to the present work, three y rays with energies of 470 keV,
643 keV and 777 keV were identified by Sandzelius et al. in '%Xe and
assigned as the (2%) — 0%, (4%) - (2*) and (6%) — (4%) transitions,
respectively [10]. These transitions correspond, with slight differences
in energy, to the three most intense y rays highlighted in Fig. 1 and
listed in Table 1. Fig. 2 a) to c) show the recoil-a-a correlated y-ray
spectra gated on these y-ray transitions, which appear in coincidence
with all the most intense y rays observed.

The other most intense peaks in Fig. 1 include the doublet of transi-
tions at 584 and 587 keV and the line at 691 keV. The key transitions
that allow to establish in '!Xe a new structure (the octupole band) be-
side the ground state band are those at 584 and 691 keV. They are in
fact not in coincidence with each other, but both of them are in co-
incidence with the (2%) = 0%, (47) — (2%) transitions, and few other
transitions, such as 587 and 670 keV, lying above, see Fig. 2 e) to g).
Furthermore, the 584-keV line is not in coincidence with the (61) —
(4™) transition whereas the 691 keV is. These data suggest that the 41
state at 1110 keV is populated by two different decays from a new state
at 2578 keV. One is the sequence of y rays at 691 and 776 keV while
the other one is more fragmented since only one reasonably strong tran-
sition, the 584-keV y ray, appears. This means that if we assume that
the 584-keV transition depopulates the 2578-keV state, the other new
level at 1994 keV decays with more than one branch. The energy dif-
ference between the 1994-keV level and the 4% state at 1110 keV is
884 keV, which corresponds, within the errors, to the energy of the
885-keV line observed in the y-ray spectrum of Fig. 1. In the spectrum
gated on the 885-keV line, see Fig. 2 h), the only channel with 2 counts
is the one corresponding to 584 keV, thus strongly supporting, together
with the energy balance considerations, the coincidence among the two
transitions. Two other weak y rays are observed in Fig. 1 as belong-
ing to '"%Xe at energies of 340 and 543 keV, whose sum corresponds
within errors to the energy difference of the 1994- and 1110-keV lev-
els. We propose them as the second branch sequence, having both of
them some counts in coincidence with the 584-keV transition. The in-
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Fig. 2. Recoil-a-a tagged y-y coincidence spectra obtained by gating on a)
469 keV, b) 641 keV, c) 776 keV, d) the sum of the 469, 641, and 776 keV,
e) 584 keV, f) 587 keV, g) 691 keV, h) 885 keV, i) the sum of 584, 587, 691,
and 885 keV, and j) the sum of 469, 641, 584, 587, and 670 keV. The vertical
lines correspond to the energy of the transitions placed in the level scheme of
110%e: in black for the y rays belonging to the ground-state band, in red for the
ones of the octupole band and in green for the ones connecting the two bands.

tensities of the three transitions involved in the decay of the (57) state,
see Table 1, are consistent with the level scheme.

Spin and parities of the new levels are adopted in analogy with
the neighbouring ''2Xe [5] and ''“Xe [6-8] nuclei. The 691-keV y
ray is thus identified as the (77) — (6*) E1 transition, while the 584-
and 885-keV y rays as the (77) — (57) E2, and (57) — (4*) El, tran-
sitions. The two transitions of 340 and 543 keV are assigned to the
(57) = (37) and (37) — (4%) decays respectively. New y rays at 587,
670, and 918 keV are observed in this work in coincidence with the
transitions de-exciting the (77) level at 2578 keV, as shown in Fig. 2
e) and g). Hence, following arguments based on intensity balance and
systematics of the even-even xenon isotopes, these y-rays were assigned
asthe (97) - (77), (117) - (97), and (137) — (117) transitions, respec-
tively. Having placed these new transitions above the (77) state, we can
now add together the spectra in coincidence with the three lines at 584,
587, and 670 keV lying above the (57) state, and the two lines 469 and
641 keV lying below the (4™) state, as shown in Fig. 2 j). In this spec-
trum, the transitions at 340, 543, and 885 keV, that define the (37) and
(57) states in 119Xe, appear enhanced confirming their placement in the
level scheme. The y-ray line at 776 keV cannot be resolved by another
coincident line of the same energy. Furthermore, this doublet is in coin-
cidence with another transition at 877 keV, see Fig. 2 c¢). By comparing
these data with the energies and intensities in the ground state band
of 12Xe [5], we assign the 877-keV and the second 776-keV lines as
the (8%7) — (6) and (10%) — (87) transitions, respectively. Finally, two
other y rays at 814 and 968 keV belong to !1°Xe, as shown in Fig. 2 i)
and j), and they appear to be in coincidence with transitions populating
the negative parity states. Similar y-ray transitions were also observed
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Fig. 3. Level scheme of '’Xe constructed in the present work. The widths of
the arrows correspond to the relative intensities of the y-ray transitions. Dashed
lines represent tentative levels and transitions.

in 12Xe [5] and ''*Xe [7], but they could only be placed in the level
scheme of 1*Xe [7]. Due to the statistics and the unknown side-band
structures in the !1>Xe case, it was not possible to place them in this
work. The deduced level scheme for !'9Xe is shown in Fig. 3. As previ-
ously mentioned, it is based on the y-y coincidences presented in Fig. 2
a) to j), the relative intensities of Table 1, and the systematics of the
neighbouring even-even xenon isotopes.

4. Discussion

The excitation energy of the 2% and 4" states, which are lower than
would be expected from the systematics, indicates that the ground-state
deformation in '1°Xe is similar to its neighbouring even-even xenon
isotopes. In addition, the presence of a negative-parity band connected
to the ground-state band via E1 transitions shows the relevance of the
octupole degree of freedom in this nucleus. Self-Consistent Mean-Field
methods, like Hartree-Fock-Bogoliubov (HFB), and their Beyond-Mean-
Field (BMF) extensions, are very suitable tools to study the collective
dynamics of atomic nuclei in the whole nuclear chart with interactions
that are not fitted to any particular region [24,25]. They are based
on the variational principle and allow to find reasonable approxima-
tions to the exact many-body energies and wave functions. One of the
most advanced BMF techniques is the so-called Symmetry-Conserving
Configuration Mixing (SCCM) method with EDF. In the present work,
the SCCM method is implemented with the well-tested Gogny D1S EDF
as the underlying nucleon-nucleon interaction [25]. As we are inter-
ested in the interplay between quadrupole, and octupole degrees of
freedom, a SCCM implementation that includes the mixing of parity,
particle number, and angular momentum projected HFB states defined
along axially symmetric quadrupole and octupole deformation param-
eters, (f,, f3), has been used [25,26]. An additional analysis of the
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Fig. 4. (Top panel) HFB energies -normalized to the absolute minimum of each
curve, see energy scale in the colorbar. (Middle panel) 21*, and (bottom panel)
31‘ collective wave functions -red (blue) means large (small) contributions to
the wave function and the sum is normalized to one- as a function of (f,, f;) for
(@)-(c) '%Xe, (d)-(f) ''>Xe, and (g)-(i) '“Xe isotopes.

positive parity bands has been carried out with SCCM calculations that
explore both axial and triaxial quadrupole shapes. The reader is referred
to Refs. [25-27] for a more detailed description of the SCCM method
and the different implementations used in the present work.

In Fig. 4.(a) the Total Energy Surface (TES) obtained with the con-
strained HFB method is depicted along the axial (§,, f;) plane. A 3 =0,
reflection-symmetric minimum is found at g, = 0.24. However, the min-
imum is very flat and large fluctuations of f; are expected. In panels (b)
and (c) of the same figure, the collective wave functions for the 2? and
3] states are shown. The 2T wave function is peaked at f, = 0.24 and
p; =0 and it is interpreted as the J =2 member of the ground-state ro-
tational band. On the other hand, the wave function of the 31_ state has
maxima at f, =0.24 and p; = +0.2. This suggests that the correspond-
ing state is quadrupole deformed with strong dynamic octupole correla-
tions. Based on simple assumptions, nuclei around N =56 and Z = 56
are expected to show strong octupole correlations. However, they are
not strong enough in the Xe region to lead to permanent octupole de-
formation. The experimental and theoretical excitation energies of the
lowest positive and negative parity rotational bands are presented in
Fig. 5. The excitation energy of the 2;’ and 3] states comes out higher
in energy than the experimental data, but it is a known feature in this
framework if we take into account that an “universal” interaction is
being used. Unfortunately, electromagnetic transition strengths have
not been measured in the present work, and therefore, there is no di-
rect experimental data to compare with our predictions. However, the
ratio of reduced transition probabilities, B(E1)/B(E2), between the
negative- and positive-parity band can be determined by analysing the
measured intensities of the E1 and E2 transitions involved. This ratio
is expected to increase with increasing octupole correlations. Despite
the low-intensity values and the large error bars in some cases, it was
possible to deduce this ratio for two of the most relevant cases, the
deexcitation of the 5~ and 7~ states. These values are presented in Ta-
ble 2, together with the previous measured values for !1>!1Xe. The
B(E1)/B(E2) ratio for the 5~ — 4* transition in !'°Xe and !'?Xe has
a similar magnitude, but much higher than in '*Xe. For the 7~ — 6*
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Fig. 5. Comparison between (a) axial quadrupole-octupole SCCM calculations, (b) experimental values, and (c) triaxial quadrupole SCCM calculations for

isotopes.

Table 2
Experimental B(E1)/B(E2) ratios and deduced B(E1) values for the 5~ — 4% and
7~ — 6% transitions in ''%112114Xe isotopes.

B(E1)/B(E2) B(E1)
I [107% fm~2] (107 W.u]
110xe 5 — 4+ 0.8 (7) 0.3 (3)*
77 - 6" 22 (13) 9.6 (59)*
112Xe 57 — 4% 2.9 (9) [5] 1.0 (3) [5]
7- - 6" 1.7 (8) [5] 0.6 (2) [5]
14xe 5= - 4+ <0.02 [7] < 0.003 [7]
0.046 (13) [6] 0.006 (2) [6]
7- - 6" 1.5 (1) [7] 0.28 (2) [7]

* Assuming a quadrupole moment of 344 efm?, taken from the theoretical calculations.

transition, conversely, the values of this ratio are comparable for '!2Xe
and !'*Xe, but significantly higher in '%Xe.

Theoretical calculations can also provide insights into the nuclear
structure of this nucleus. For !1°Xe, we have obtained a B(E3;3~ — 0%)
value of 31 W.u. The B(E2;2% — 0%) value is 56 W.u. which corre-
sponds to a good rotor. Concerning the B(E1;1~ — 0%) a value of 1.7
107> W.u. is calculated. The B(E1) seems a little bit too low, but one
has to keep in mind that E1 transition strengths are more dependent on
the detailed single particle structure around the Fermi surface than on
the amount of octupole correlations in the system [28,29], and there-
fore small E1 transition strengths are common in strongly correlated
octupole systems. Both rotational bands are stretched compared with
the experimental data, but this is a well-known deficiency of the axial
model: it does not consider triaxial nor cranking wave functions (i.e.,
states with non-zero K values) for the intrinsic states considered in
the linear combination of Eq. (4) (see Ref [30] for a discussion of this
and other aspects of the present calculation). Inclusion of such crank-
ing states will render the calculation unreasonably expensive in terms
of computing power. Both in experiment and theory the two bands
become alternating parity rotational bands at J = 8% indicating that

110xe 112xe 114Xe 110Xe 112)(e 114)(e

110.112.114Xe

octupole correlations grow stronger with angular momentum in both
cases [31].

One interesting feature of the experimental levels of the !10-112.114xe
isotopes is the almost constant values for the excitation energies of
the 2? (469, 466 and 450 keV) and 31’ (1652, 1649 and 1623 keV)
states (Fig. 5(b)). In the SCCM calculations, this behaviour is not fully
reproduced with the exploration of axial quadrupole-octupole shapes
(Fig. 5(a)). As mentioned above, the spectra of those isotopes are
stretched with respect to the experimental values and the differences be-
tween the theoretical excitation energies are enhanced. Moreover, the
energy of the 37 states steadily increases with the number of neutrons
in the present calculations. Nevertheless, the collective wave functions
of the 21+ and 31‘ states are rather similar for 110:112114Xe (see Fig. 4) and
we could infer that a similar collective behaviour is obtained for these
isotopes. Hence, the fact that the ZT energy remains low in '0Xe is re-
lated to the relatively large quadrupole deformation still present in this
nucleus despite its proximity to the N =50 shell closure. We have also
performed SCCM calculations including quadrupole triaxial shapes [27]
but without octupolarity (negative parity bands cannot be calculated)
for 110.112,114Xe (Fig. 5(c)). Similar conclusions can be drawn, i.e., the
spectra are stretched, and the collective wave functions are similar for
all the isotopes (see Fig. 6). However, in the triaxial SCCM calculations,
the ZT energies are almost constant and similar to the experimental
values. Additionally, we observe the relevance of the triaxial degree
of freedom both in the TES (Fig. 6(a)-(c)) and in the collective wave
functions (Fig. 6(d)-(f)). The most probable deformations are found at
y =~ 25° that are consistent with the values extracted from large-scale
shell-model calculations [11]. In those calculations, rather constant
yrast-band energies were also predicted for 1%!12Xe isotopes. More-
over, they contradict a previous explanation by Sandzelius et al. [10],
regarding the importance of the isoscalar neutron-proton interactions
as N approaches Z.
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110Xe 60

Fig. 6. (Top panel) Particle-number projected energies -normalized to the abso-
lute minimum of each curve, see energy scale in the colorbar for (a) ''°Xe, (b)
'2Xe, and (c) '"*Xe isotopes. (Bottom panel) 2} collective wave functions -red
(blue) means large (small) contributions to the wave function and the sum is
normalized to one- as a function of (f,,7) for (d) ''*Xe, (e) ''?Xe, and (f) '*Xe
isotopes.

5. Conclusions/summary

In summary, the level scheme of ''°Xe has been considerably ex-
panded in the present work, in particular, the octupole band has been
identified for the first time. The spins and parities of the newly ob-
served states have been assigned based on the systematics of the light
even-even xenon isotopes. The tendency of the 2+ and 4* states in
110.112,114xe indicates an abnormal increase of the ground-state defor-
mation. Evidence for octupole correlations has been found in 1%Xe,
such as the existence of low-lying 37, 57, and 7~ states, the inter-band
E1 transitions to the 4%, and 67 states in the ground-state band. Both
bands exhibit alternating parity rotational states up to J = 8%, and the
B(E1)/B(E2) ratios increase with the J value of the initial state in the
negative band. Hence, all these observations suggest an enhancement
of octupole correlations as angular momentum increases. The observed
transitions have been compared to the neighbouring ''%!4Xe and the-
oretical calculations using the SCCM method based on the Gogny D1S
EDF. These calculations confirm that quadrupole and octupole correla-
tions are present and the former dominate the overall collective picture
of 110-114Xe isotopes. Calculations including triaxial quadrupole and
octupole shapes, as well as cranking states on an equal footing, are
still out of reach of the present computing capabilities. However, they
would greatly help to shed light on the structure of these nuclei. In par-
ticular, the influence of triaxiality in the unexpected behaviour of the
2% and 3~ states. Future experiments focusing on electromagnetic tran-
sition strengths would be the ultimate benchmarks for understanding
the octupole deformation in these extremely neutron-deficient xenon
isotopes.
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