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Abstract: Excited states in the odd-proton nucleus 125Cs were investigated by means of in-beam γ-ray spectroscopy.

The πg7/2 band is observed to fork into a ∆I = 1 coupled band and a ∆I = 2 decoupled band at high spins. To

assign the possible configurations of these two bands, experimental B(M1)/B(E2) ratios and signature splittings

have been evaluated for the ∆I = 1 band, and calculations based on the geometrical model, cranked shell model

and total Routhian surfaces model have been performed. They are suggested to be a near-oblate band built on the

(πg7/2/d5/2)⊗ (νh11/2)
2 configuration and a prolate band built on the πg7/2⊗ (πh11/2)

2 configuration, respectively.

Keywords: shape coexistence, band crossing, rotational band, high spin state, 125Cs

PACS: 23.20.Lv, 21.10.-k, 21.10.Re, 27.60.+j DOI: 10.1088/1674-1137/40/12/124001

1 Introduction

The nucleus is a unique quantum many-body system
prone to deformation changes. Shape coexistence and
transition have been of key interest for decades and re-
main at the focus of current attention. In this respect,
nuclei bordering on the Z = 50 closed shell stand out
with a rich variety of nuclear shapes accompanied by a
great deal of interesting structural effects. Striking ob-
servations, e.g. band terminations with non-collective
triaxiality (γ = +60◦, Lund convention) [1–4] and low-
spin prolate-oblate shape coexistences [5, 6], have been
extensively reported. These features are intimately re-
lated to the γ-softness expected [7–10] for this nuclear
region, where the potential energy surfaces are very un-
stable with respect to the γ-deformation. Meanwhile,
individual valence nucleons occupying different orbitals
may have different or even opposite shape driving effects
on the core of a nucleus [8, 9]. In this region, the proton
Fermi surface lies low within the h11/2 subshell, which
drives the nucleus towards a prolate shape, whereas the
neutron Fermi surface lies near the middle of the h11/2

subshell, which tries to drive the shape towards an oblate
shape. Dynamic competition between prolate and oblate
shapes is thereby expected, particularly at higher spins
where additional unpaired h11/2 neutrons or protons may
become available.

The spherical Sn nuclei at the Z = 50 closed shell

are well known to exhibit primarily single-particle spec-
tra, though coexisting collective structures emerge at
high spins [11]. With increasing proton number, sizable
quadrupole deformation is developed and collective rota-
tion is seen [4–6] to prevail at higher spins from Z = 53,
allowing an easier possibility to observe the rotational
breakup of paired nucleons. Because the proton Fermi
surface at Z = 53 is still well below the h11/2 subshell,
the first bandcrossing in iodine nuclei [12] is generally
from the rotational alignment of a pair of h11/2 neu-
trons, for which the Fermi surface is well within the h11/2

neutron subshell. With proton number increasing up to
Z = 56, the proton Fermi surface has come within the
proton h11/2 subshell. Because larger Coriolis forces are
expected for orbitals with lower-K values, the first band-
crossing in Z > 56 nuclei of this region [8, 9, 13] is be-
lieved to result generally from the rotational alignment
of a pair of h11/2 protons, which are characterized by very
low-K values at prolate deformations. The h11/2 proton
and neutron crossing frequencies are thus expected to
be similar in the Xe-Ba-Ce region [8, 9], and as a conse-
quence, the ground band in a given nucleus of this region
is often seen to fork into two S-bands [8, 9]. One of the
two S-bands results from the h11/2 proton alignment and
the other results from the h11/2 neutron alignment. It
is often a challenge to assign the specific mechanisms
for the two S-bands, particularly in the Z = 54 and 55
nuclei where the h11/2 proton and neutron alignments oc-
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cur at quite similar rotational frequencies [8, 9]. In view
of the opposite shape-driving forces of the h11/2 protons
and neutrons, it becomes more interesting to distinguish
between the two different rotational alignments. In par-
ticular, prolate and oblate shapes may coexist at high
spins due to the competing alignments and conflicting
shape-driving forces of the h11/2 protons and neutrons.

The Z = 55 nucleus 125Cs lies at the edge of the low-
est h11/2 orbital. Previous studies by us [14] and other
groups [15, 16] have identified several rotational bands
of this nucleus. Nevertheless, the alignment properties
of its g7/2 and d5/2 bands have not been discussed or well
understood. In particular, the g7/2 band forks into two
S-bands at high spins as the ground bands of the nearby
even-even nuclei [8] do, and possible origins of the two
S-bands are still elusive. Very recently, we have been
given helps in the calculations of total Routhian surfaces
(TRS) and the cranked shell model (CSM) based on the
Woods-Saxon potentials. With the aid of these calcu-
lations, much better understandings on the shapes and
quasiparticle constituents of the two S-bands in 125Cs
can be obtained, though a detailed level scheme of 125Cs
has already been reported in Ref. [14]. Particularly, as
will be discussed below, the two S-bands developed from
the g7/2 band in 125Cs are most likely to be coexisting
prolate and oblate bands.

2 Experimental method and result

Excited states in 125Cs were produced via the
116Cd(14N, 5n) fusion-evaporation reaction at 65 MeV
bombarding energy. Details for the experimental pro-
cedure and off-line data analysis had already been de-
scribed at length in our previous papers [6, 14, 17] report-
ing other results from the same experiment. A partial
level scheme of 125Cs showing the bands closely related
to the present discussion is presented in Fig. 1.

In comparison with the previous studies [15, 16] on
125Cs, bands 1, 3 and 5 are new bands identified from
our investigation [14]. Furthermore, the hanging band
4 identified previously by Singh et al [16] has now been
connected to band 2 [14]. In our construction of the
present level scheme, the placement of the 842.8 keV
transition shown in band 4 was complicated seriously by
several contaminations from 126Cs, the main product of
the presently used target-projectile combination 116Cd +
14N. According to the level scheme proposed previously
by Singh et al [16], a stronger peak at 832.6 keV than
peaks at 744.1 and 865.2 keV is expected in the coinci-
dence spectrum gating on the 842.8 keV γ-ray. However,
what is seen is opposite to this expectation. When gat-
ing on the 832.6, 744.1 and 865.2 keV γ-rays to check
the consistency of the level scheme proposed in Singh et
al [16], our spectra are seriously contaminated by transi-

tions with similar energies in band C reported for 126Cs
[18]. It seems that our two-fold γ-γ coincidence data is
incapable of disentangling the observed complicated co-
incidence intensities associated with the 842.8 keV tran-
sition in band 4. Ignoring the inconsistency associated
with coincidence intensities, the observed coincidence re-
lations are in agreement with the level scheme proposed
by Singh et al [16]. Therefore, after numerous failures
in designing a satisfactory scheme for this transition,
we have now accepted the scheme proposed by Singh
et al. [16], considering that the nucleus 125Cs was pro-
duced via the predominant 4n exit channel and the nu-
cleus 126Cs was produced only with small yields in their
experiment.
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Fig. 1. Partial level scheme of 125Cs as deduced
from this work. Transition energies are given
in keV. Transition intensities are denoted by the
widths of arrows. For clarity, the levels in band
4 with I > 31/2 is lowered to enlarge the lower
high-density part. The 19/2+ level in band 4 de-
cays down to the 17/2− level in the h11/2 band;
see Ref. [14].

Band 2 is known [14–16] to be based on the pro-
late g7/2[422]3/2+(α = −1/2) configuration. Consider-
able admixture from the nearby d5/2[420]1/2+ may be
expected, but it does not change the intrinsic configu-
ration on which band 2 is based at low spins. As dis-
cussed in our previous paper [14], the newly identified
low-lying positive-parity bands 1 and 3 can be assigned
the g7/2[422]3/2+(α=+1/2) and d5/2[420]1/2+(α=+1/2)
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configurations, respectively. At higher spins, the level
structure reported in paper [14] has been re-arranged
slightly to highlight band 5, with the relatively stronger
865.2 and 821.4 keV transitions assigned as the inband

E2 transitions of bands 2 and 3, respectively. In support
of the level structures relevant to bands 4 and 5, three
examples of coincidence spectra are shown in Fig. 2.
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Fig. 2. Examples of coincidence spectra with gates set on (a) the 611 keV doublet γ-ray in bands 2 and 4; (b) the
821.4 keV transition in band 3; and (c) the 292.3 keV transition in band 5. Peaks marked with a solid circle are
transitions in other bands of 125Cs which are not shown in Fig. 1 but can be verified through the level scheme
reported in Ref. [14]. Unmarked peaks in (c) are contaminations mainly from the 291.4 keV γ-ray in 123I [19].

In order to search for possible clues for understand-
ing the nature of the ∆I = 1 band 5, attempts have been
made to extract its experimental B(M1: I → I−1)/B(E2:
I → I−2) ratios using the well-known standard approach:

B(M1 : I → I−1)

B(E2 : I → I−2)

=0.693
E5

γ
(I → I−2)

E3
γ
(I → I−1)

Iγ (I → I−1)

Iγ (I → I−2)

1

(1+δ2)

( µN

e ·b
)2

,

(1)
where Eγ is in unit of MeV, Iγ is the relative intensity
after normalization of detection efficiency, and δ is the
M1/E2 mixing ratio. Because the mixing ratio δ is

generally well below 1, the term δ2 was neglected. Due
to insufficient statistics and some contaminations, the
B(M1)/B(E2) ratios could be obtained with meaning-
ful uncertainty only at Iπ = 25/2+. When the 505.8
keV transition is regarded as the inband E2 transition of
band 5, relation (1) reduces to

B (M1 : I → I−1)

B (E2 : I → I−2)

=0.919
Iγ (292.3keV)

Iγ (505.8keV)
= 0.707

Aγ (292.3keV)

Aγ (505.8keV)

( µN

e ·b
)2

,

(2)
where Aγ is the actual peak area before the normalization
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of detection efficiency. With gate set on the 680.1 keV
transition shown in Fig. 1, we obtained Aγ(292.3 keV) =
1218 ± 100 and Aγ (505.8 keV) = 543 ± 80, then a value
of 1.6 ± 0.6 µ2

N/e2b2 is obtained for the B(M1)/B(E2)
ratio at the Iπ = 25/2+ level in band 5. Analogously,
if the 632.2 keV transition is regarded as the inband E2
transition of band 5, a ratio of 2.2 ± 0.8 µ2

N/e2b2 is ob-
tained. No transition occurs with appreciable intensity
between the 23/2+ state in band 5 and the 21/2+ state
in band 3, thus the 632.2 keV transition is most likely
a linking transition as arranged in Fig. 1. Anyway, the
B(M1)/B(E2) ratio at the Iπ = 25/2+ level in band 5 is
about 2 µ2

N/e2b2. In spite of large uncertainty, this value
is consistent with the observed ∆I = 1 nature of band
5. A ratio significantly smaller than this value, e.g. a
value less than 0.3, would result in the un-observation of
the 292.3 keV transition. Similarly, a ratio significantly
larger than this value would result in the un-observation
of the 505.8 keV.

3 Discussion

To gain deeper insights into the levels shown in Fig.
1, they have been transformed into a rotating coordi-
nate according to the prescription given from CSM [20];
results are shown in Fig. 3. It is seen that: 1) band
4 crosses band 2 at ~ω = 0.39 MeV with an alignment
gain of ∆ix ≈ 6.0~; 2) band 5 crosses bands 2 at ~ω ≈
0.38 MeV with an alignment gain of 6.0~; 3) band 5
crosses bands 3 at ~ω ≈ 0.37 MeV with an alignment
gain of 6.5~; and 4) band 4 undergoes a second rise in
alignment at ~ω ≈ 0.42 MeV with an alignment gain of
∆ix ≈ 4.5~. These features imply that bands 4 and 5
both are 3 quasi-particle (qp) bands at their lower spins
while band 4 is a 5 qp band at its higher spins. In the
even-even neighbors 124Xe [3] and 126Ba [13], low-lying 2
qp states built on (νh11/2)

2, (πh11/2)
2, νh11/2⊗νg7/2 and

πh11/2 ⊗ (πg7/2/d5/2) configurations have been reported.
The coupling of a valence proton in 125Cs with one of
the low-lying 2 qp states observed in even-even neigh-
bors gives rise to 3 qp states near the yrast line in 125Cs.
As bands 4 and 5 have positive parity and appear as
regular continuations of the low-lying πg7/2 and πd5/2

bands, candidate configurations like πg9/2 ⊗ (νh11/2)
2,

πg9/2⊗(πh11/2)
2 and πh11/2⊗νh11/2⊗νg7/2 are less likely.

Keeping in mind that the competition between (νh11/2)
2

and (πh11/2)
2 alignments is a characteristic feature of this

region [8, 9], it seems enticing to interpret bands 4 and
5 as the forking of band 2 and the forking is caused by
(πh11/2)

2 and (νh11/2)
2 alignments. On the other hand,

however, bands 4 and 5 show identical initial alignments
and cross band 2 at identical frequencies, which entices
one to interpret them as being from the alignment of
common quasiparticles.

To understand the features shown in Fig. 3, CSM
calculations based on deformation parameters from self-
consistent TRS [8, 21] calculations are desirable. We
have therefore performed TRS calculations for 125Cs, and
partial results are shown in Fig. 4. The remarkable
features disclosed from such TRS calculations are sum-
marized as follows: 1) at low spins, low-lying configu-
rations all have deformations with parameters β2 ≈0.22,
β4 ≈0 and γ ≈0◦; 2) the alignments of a pair of h11/2

protons and neutrons favor prolate shape with γ ≈0◦

(cf. Fig. 2 in Ref. [8]) and near-oblate shape with
γ ≈−41◦, respectively; 3) the h11/2 neutrons align con-
siderably earlier than the h11/2 protons, and after h11/2

neutron alignments, the minimum point of TRS shifts to
γ ≈ −41◦ while the previous minimum point at γ ≈0◦

still tries to survive, giving rise to striking γ-softness
as seen in Fig. 4; and 4) the alignment of h11/2 pro-
tons occurs above 0.42 MeV, and a band termination
with non-collective γ = +60◦ shape as reported in 123Cs
[2] is expected for the lowest (+,−1/2) configuration
at hω ≈ 0.48 MeV, where much more quasiparticles
have aligned their angular momenta along the symmetry
axis.

Fig. 3. (color online) Routhians and alignments for
the bands shown in Fig. 1.
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Fig. 4. Examples of TRS, calculated for the lowest (π, α) = (+,−1/2) configuration in 125Cs. The energy separation
between two continuous contours is 200 keV.

Utilizing the deformation parameters predicted
from above TRS calculations, theoretical quasiparticle
Routhians for 125Cs have been calculated with the CSM
based on the universal Woods-Saxon potential [21]. Rep-
resentative results are shown in Fig. 5. These CSM cal-
culations indiate that the (νh11/2)

2 and (πh11/2)
2 cross-

ing frequencies in 125Cs depends on the deformation pa-
rameters β2 and γ to large extent. Beginning with the
deformation predicted from TRS for low rotational fre-
quencies, i.e. β2 ≈ 0.22 and γ ≈ 0◦, a larger β2 or γ gives
rise to a lower (higher) proton (neutron) h11/2 crossing
frequency as exhibited in Fig. 5 in Ref. [8]. Using the de-
formation typical for the g7/2 and d5/2 configurations in
125Cs, CSM predicts 0.36 and 0.42 MeV for the (νh11/2)

2

and (πh11/2)
2 crossing frequencies, respectively, as seen

in Figs. 5(a) and 5(b). These predictions agree reason-
ably well with the corresponding properties assigned [8,
3, 13] for the even-even neighbors. In the neighboring
even-even nucleus 124Xe (126Ba), two bandcrossings at
~ω ≈ 0.37 (0.43) and 0.41 (0.39) MeV are observed and
attributed to (νh11/2)

2 and (πh11/2)
2 alignments, respec-

tively.
Because the CSM calculations as shown in Figs. 5(a)

and 5(b) predict an ealier alignment for the h11/2 neu-
trons than for the h11/2 protons, the crossing of band 4
with band 2 at ~ω ≈ 0.39 MeV and the subsequent up-
bend at ~ω ≈ 0.42 MeV in band 4 should be attributed
to the (νh11/2)

2 and (πh11/2)
2 alignments, respectively.

Nevertheless, this scenario would fail to explain a signif-
icant depression in the alignment gain of the (πh11/2)

2

alignment. Large alignment gain is expected for the
h11/2 proton pair occupying the low-Ω h11/2[550]1/2− or-
bital according to the CSM. As can be deduced from
Fig. 5(b), the corresponding alignment gain, defined as
∆ix =−∆e’/∆(hω), is about 7.5 ~, which is considerably
larger than the observed alignment gain of 4.5~ associ-

ated with the second upbend in band 4. Besides, the
calculation results shown in Fig. 5(c) indicates that, if
the associated alignment gain is only about 4.5~, the
(πh11/2)

2 bandcrossing frequency would be greater than
0.6 MeV apparently inconsistent with the observations.
If, instead, the successive bandcrossings observed in band
4 are attributed to a (πh11/2)

2 alignment followed by
a (νh11/2)

2 alignment, a much better consistency be-
tween the observed and predicted alignment gains is seen.
Under this scenario, the lower-than-expected (πh11/2)

2

bandcrossing frequency may be attributed to some ef-
fects which are not taken into account in the univer-
sal TRS and CSM calculations, such as the possible

reduction of pair correlations of h11/2 protons due to
the presence of the g7/2 or d5/2 proton spectator. As

to the delay of the (νh11/2)
2 bandcrossing in band 4,

we note that very similar phenomenon has been sys-

tematically observed (see e.g. Ref. [22]) in rotational

bands built on the strongly prolate-driving orbitals like
πh11/2[550]1/2− and πh9/2[541]1/2−. While a reasonable

increase in quadrupole deformation can only account for
a small portion of the observed delay, a more appropriate

definition or treatment for the bandcrossing between two

bands having very different deformations seems neces-
sary. Anyway, though the specific reasons for the anoma-

lous delay are still unclear, there is no dispute about the
quasiparticles responsible for the bandcrossing. Actu-

ally, the observed alignment properties in band 4 agree

fairly well with what are observed in the πh11/2 band of
125Cs [15, 16], where the bandcrossing can be umambigu-

ously attributed to the (νh11/2)
2 alignment because the

lowest-frequency (πh11/2)
2 bandcrossing is blocked. Such

a close resemblance lends strong support to the above in-

terpretation about the alignment properties of band 4.
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Fig. 5. (color online) Quasiparticle diagrams in
125Cs, calculated with parameters given in the fig-
ure.

Experimentally, only the α = −1/2 signature states
of band 4 have been observed and the signature partner
has not been observed. This suggests that the signature
splitting is large and the unfavored signature of band 4 is
too weakly populated to be detected in this experiment.
Near the proton Fermi surface of 125Cs, the πg7/2 orbital
is the only positive-parity orbital having the α = −1/2
signature favored. As seen in Fig. 5(b), the correspond-
ing trajectory keeps lying distinctly lower than the other

(π, α) = (+, −1/2) trajectories over wide range of rota-
tional frequencies. Thus, band 4 is believed to be built
on the coupling of the πg7/2 proton with the aligned
(πh11/2)

2 pair and the subsequently aligned (νh11/2)
2

pair. According to the predictions (see Fig. 2d in Ref.
[8]) of the TRS model, a prolate shape with slightly pos-
itive γ value can be expected for the πg7/2 ⊗ (πh11/2)

2

configuration. Our extended calculations indicate that
the bandcrossing frequency of 0.39 MeV and alignment
gain of 6.0~ observed for the (πh11/2)

2 alignment in band
4 can be simultaneously reproduced by CSM at β2 =
0.23 and γ = 10◦. After the subsequent alignment of
an h11/2 neutron pair, our TRS calculation performed at
~ω = 0.48 MeV predicts profound γ-softness and strong
competition between different shapes; see Fig. 4. The

regular evolution of band 4 up to the highest observed

spin is a sign for a shape remaining close to prolate.

Relying solely on the comparison between observed

and predicted alignment properties, it is very difficult to

obtain a definite conclusion about the specific configura-

tion for band 5. As discussed previously for band 4, the

observed crossing frequency of 0.38 MeV and alignment

gain of 6.0 ~ associated with band 5 can be compat-

ible both with the (νh11/2)
2 and (πh11/2)

2 alignments.

Fortunately, the ∆I = 1 structure of band 5 provides
additional important arguments in two respects, i.e. the
signature splitting and B(M1)/B(E2) ratios. By com-
parison with the AI(I+1) law of a rotational band, a sig-
nature splitting of about 12 keV is obtained at ~ω = 0.3
MeV for band 5, with the α =−1/2 signature lying lower
than the α = +1/2 signature. The corresponding signa-
ture splitting between bands 1 and 2, the two signatures
of the prolate πg7/2[422]3/2+ configuration [14], is about
240 keV. Band 3 is based on the prolate πd5/2[420]1/2+

configuration [14] having α = +1/2 signature favored,
and a larger signature splitting is expected for this low-
Ω configuration than for the πg7/2[422]3/2+ configura-
tion, as can be deduced from Fig. 5(b). Therefore,
band 5 shows substantial decrease in signature splitting
as compared both with the prolate πg7/2[422]3/2+ and
πd5/2[420]1/2+ configurations, reflecting a possible dras-
tic change in γ deformation before and after the align-
ment of a pair of h11/2 protons or neutrons. Evidently,
the quasiparticles responsible for such an alignment are
by no means the h11/2 protons which tend to maintain
the nucleus at its prolate shape with γ ≈ 0◦ [8]. In con-
trast, the alignment of h11/2 neutrons is expected by the
TRS model to drive the nucleus towards a substantially
different shape with γ ≈−41◦, as seen in Fig. 4. How-
ever, the CSM calculation performed at γ ≈−41◦ fails to
reproduce the near to zero signature splitting observed
in band 5. As seen in Fig. 5(c), the lowest (+,−1/2)
orbital lies lower than the lowest (+, +1/2) orbital by as
large as 150 keV at ~ω = 0.3 MeV. Our extended calcula-
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tions indicate that, only near the γ =−60◦ oblate shape,
near to zero signature splitting is expected by CSM for
the low-lying πg7/2 orbital in 125Cs; see Fig. 5(d).

To further speculate on the nature of band 5, we
have performed extensive calculations of B(M1)/B(E2)
ratios under various assumptions according to the for-
mula given from the geometrical model [13]:

B(M1 : I → I−1)

B(E2 : I → I−2)

=
12

5Q2
0cos2 (γ+30◦)

[

1− K2

(I−1/2)2

]

−2
K2

I2

×{(g1−gR)
[√

I2−K2− i1
]

−(g2−gR) i2}2
( µN

e ·b
)2

.

(3)
Equation (3) is exact only for axially symmetric nuclei,
where the K quantum is conserved. For nuclei with sub-
stantial triaxial deformation, K is no longer a good quan-
tum number. However, a substitution of K by effective
K value, Keff , may be a good approximation. The rota-
tional gyromagnetic factor gR is taken to be Z/A = 0.44.
The intrinsic electric quadrupole moment Q0 in unit of
e·b is computed according to the expression [23]:

Q0 =ZR2
0

3√
5π

β2

(

1+
2

7

√

5

π
β2

)

=0.0109ZA
2

3 β2(1+0.36β2)

(4)

Using the TRS result of β2 = 0.2 typical for the 3-qp
bands in 125Cs, a value of Q0 = 3.22 e·b is deduced from
Eq. (4). This value falls between the experimental Q0

values [23] of the neighboring 124Xe and 126Ba and is
therefore used in the calculation of Eq. (3). The val-
ues of g factors g1 and g2 are taken from Ref. [13]. The
alignment parameters i1 and i2 are taken from Fig. 3 and
adjusted slightly to meet the values expected from CSM
calculations. In practice, parameters which have rela-
tively larger effects on the final results are Q0, K and
γ. When (g2− gR) has the same (opposite) sign with
(g1 − gR), a reduction (enhancement) in B(M1)/B(E2)
is expected due to the involvement of quasiparticle(s) 2.
The results of B(M1)/B(E2) ratios calculated for rea-
sonable candidate configurations are summarized in Ta-
ble 1. As estimated previously using Eq. (2), a ratio
lower than 0.3 will make the observation of M1 transi-
tions of band 5 beyond the detection limit of this ex-
periment. Therefore, the calculations shown in Table
1 exclude again the possibility of (πh11/2)

2 alignment
which gives a B(M1)/B(E2) ratio of the order of only
0.02. Meanwhile, the calculations performed at near-
oblate and oblate shapes assuming (νh11/2)

2 alignment
can provide some cases exhibiting a B(M1)/B(E2) ratio
consistent with the experimental value, though a spe-
cific configuration cannot be deduced definitely. Hence,
the arguments from the signature splitting and from the
B(M1)/B(E2) ratio coherently suggest a near-oblate or
oblate shape for band 5. Because the α =−1/2 signature
is observed to be lower than the α = +1/2 signature in
band 5, we suggest the πg7/2⊗(νh11/2)

2 configuration for
band 5, and some admixture from πd5/2 configuration
into the πg7/2 configuration is possible.

Table 1. B(M1)/B(E2) ratios at Iπ = 25/2+ calculated using Eq. (3) under different assumed configurations for
band 5. Q0 = 3.22 e·b and gR = 0.44 were used. For comparison, it is noted that the experimentally determined
B(M1)/B(E2) ratio at Iπ = 25/2+ in band 5 is 1.6 ± 0.6 µ2

N /e2b2. Configurations yielding results consistent with
the experiment are marked with an asterisk *.

assumed configuration γ/(◦) g1 g2 i1/~ i2/~ Keff B(M1)/B(E2) (µ2
N/e2b2)

πg7/2[422]3/2
+⊗(πh11/2)2 10 0.72 1.17 1.5 7.8 3/2 0.04

πd5/2[420]1/2+
⊗(πh11/2)2 10 1.38 1.17 0.7 7.8 1/2 0.02

πg7/2[422]3/2
+
⊗(πh11/2)2 0 0.72 1.17 1.2 7.1 3/2 0.02

πd5/2[420]1/2+⊗(νh11/2)2 0 1.38 −0.21 0.7 5.6 1/2 0.11

πg7/2[422]3/2
+⊗(νh11/2)2 0 0.72 −0.21 1.2 5.6 3/2 0.21

* πg7/2⊗(νh11/2)2 −41 0.72 −0.21 1.2 7.5 3.5 1.40

πg7/2⊗(νh11/2)2 −41 0.72 −0.21 1.2 7.5 2.5 0.67

πg7/2⊗(νh11/2)2 −41 0.72 −0.21 1.2 7.5 1.5 0.23

* πd5/2⊗(νh11/2)2 −41 1.38 −0.21 0.6 7.5 2.5 2.63

* πd5/2⊗(νh11/2)2 −41 1.38 −0.21 0.6 7.5 1.5 0.91

πd5/2⊗(νh11/2)2 −41 1.38 −0.21 0.6 7.5 0.5 0.10

* πg7/2[404]7/2
+⊗(νh11/2)2 −60 0.72 −0.21 0.6 6.8 7/2 1.67

πd5/2[402]5/2+⊗(νh11/2)2 −60 1.38 −0.21 0.7 6.8 5/2 3.15
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It seems there is an alternative scenario for interpret-
ing band 5 as described in the following. The so-called
α =−1/2 and +1/2 signatures of band 5 are not forming
a ∆I = 1 band built on a common configuration; they can
be understood as two individual continuations of bands
2 and 3, respectively. However, because the (πh11/2)

2

and (νh11/2)
2 alignments have both been assigned in the

near-prolate band 4, one has to assign the α =−1/2 sig-
nature of band 5 as a near-oblate structure built either
on the (πh11/2)

2 or (νh11/2)
2 alignment. Thus, this sce-

nario has no essential difference from the previous one.
Besides, it is more reasonable to interpret the two signa-
ture sequences in band 5 as forming a ∆I = 1 band. It is
also noted that band 5 is unlikely a magnetic rotational
band because the nucleus 125Cs is well deformed.

A ∆I = 1 band assigned to the πh11/2⊗νh11/2⊗νg7/2

configuration is intensely populated in many odd-Z nu-
clei in this region, but its counterpart band in 125Cs [14]
is a band which is not shown in Fig. 1. Structures sim-
ilar to bands 4 and 5 have also been observed in a few
other odd-A Cs isotopes. In 123Cs [2, 24], a ∆I = 2
decoupled band analogous to band 4 is assigned to the
prolate πg7/2 ⊗ (πh11/2)

2 configuration at low spins and
to the πg7/2⊗(πh11/2)

2⊗(νh11/2)
2 configuration at higher

spins. In 127Cs [25], a dipole band with some transitions
nearly identical to the dipole transitions in band 5 is as-
signed to the oblate πd5/2⊗(νh11/2)

2 configuration. These
interpretations are compatible with the present interpre-

tations for bands 4 and 5. Moreover, the observation of
bands 4 and 5 in 125Cs represents a case where both the
prolate band like that in 123Cs and the oblate band like
that in 127Cs are observed at high spin simultaneously.
Similar to the case of 125Cs, evidence for coexisting pro-
late and oblate structures built on the πh11/2⊗(νh11/2)

2

configuration has been reported in 129Cs [26,27].

4 Summary

In summary, excited states in 125Cs were populated
via the 116Cd(14N, 5n) reaction. It is demonstrated that
the g7/2 band forks into two structures with increasing
spin. One of the bands shows ∆I = 1 coupled struc-
ture and the another shows ∆I = 2 decoupled structure.
Experimental Routhians and alignments, signature split-
tings and B(M1)/B(E2) ratios are extracted and then
compared with the expectations from TRS, CSM and
geometrical models. It is argued that the ∆I= 1 band is
built on the (πg7/2/d5/2)⊗ (νh11/2)

2 configuration with
near-oblate or even oblate shape whereas the ∆I = 2
band results from the (πh11/2)

2 alignment at a γ ≈ 0◦

prolate shape followed by a subsequent (νh11/2)
2 align-

ment.

We wish to thank the GAMMA group at the China

Institute of Atomic Energy for their help in the TRS cal-
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