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Introduction
The A ∼ 125 region is classified as tran-

sitional mass region, characterized by shape
transition from prolate to oblate via inter-
mediate triaxial shape due to opposite shape
driving characteristics of protons occupying
lower half of h11/2 orbital and neutrons from
upper part of the intruder orbital respectively.
At high spin, alignment of all valence par-
ticles beyond the corresponding closed-shell
core drives the rotational bands with prolate
shape to terminate at non-collective oblate
shape [1, 2]. Cranked shell model calculations
for 119−131Cs predicted that due to the align-
ment of νh11/2 orbitals the triaxiality param-
eter spans a region from collective oblate γ
= -60◦ in heavier isotope to prolate shape γ
= 0◦ in lighter ones [3] via intermediate val-
ues. The triaxial deformed odd-odd nuclei can
also express chirality [4–6]. However, the phe-
nomenon is suggested to be persistent within
a spin range of 9~ 6 I 6 18~ [6]. Motivated
by the earlier results of [4, 7], cranked Nilsson
Strutinsky model calculations were performed
to provide a thorough insight in to the coex-
istence of shapes in 124Cs.

Model calculations
In the calculations, parameters derived for

A = 110 region have been applied [9]. Ob-
served energies have been calculated with re-
spect to a standard rotating drop energy
preferably Lublin-Strasbourg drop (LSD) with
diffused surface. An absolute energy scale
[8] based on mass excess has also been ap-
plied so that different nuclei can be com-
pared. The calculation minimizes the energy
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with respect to the deformation parameters
(ε2, ε4, γ). Configurations are labelled rela-
tive to a core with Z = 50 and N = 70 as
[p1p2, n1n2], where p1 and p2 are the number
of protons in orbitals g7/2d5/2 and h11/2 re-
spectively, whereas n1 is the number of neu-
tron holes in N = 4 shell and n2 the number
of neutrons in h11/2. Sometimes, a subscript
+ or - is added to specify signature of the oc-
cupied orbitals, α = +1/2 or α = -1/2.
Results and Discussion
The potential surface energy plots for the

positive-parity states from I = 6+ to 30+ in
124Cs (Fig. 1) reveal that these states are
formed within three stable minima. For low-
spin states up to I ∼ 24+, a stable collective-
oblate minimum is observed with γ = -60◦, ε2
∼ 0.2 that migrates towards γ = -40◦ grad-
ually before finally disappearing beyond I =
30~. This minimum corresponds to configura-
tion πh11/2⊗νh5

11/2 or [41, 65]. Interestingly,

it was found that after I = 25~, this same con-
figuration stabilizes with prolate shape at ε2
∼ 0.2, while below I = 25~, the prolate shape
is attributed to contribution from νh6

11/2. In

addition, a second prolate minimum involv-
ing proton excitations across the Z = 50 core
is also evident with higher axial deformation
value of ε2 ∼ 0.3. Finally, at spin I ∼ 30~,
the minima move towards γ = 60◦, that sig-
nifies termination of corresponding band at a
non-collective oblate shape.
The experimental excitation energies of

bands published in [4] (labeling of the bands
as given in [4] is used) were compared with
that of [41, 65] configuration in Fig. 2. Owing
to nice agreement, the positive parity bands
1 and 2 should be assigned to configuration
[41, 65], which is at par with previous publi-
cation [7]. Gizon et al. [7] observed alignment
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FIG. 1: Total energy surfaces with the constraint,
π = +, α = 0. The contour line separation is 0.25
MeV.

gain of around 6~ (complete alignment was
not observed) in band 1 at 0.55 MeV rotation
frequency and suggested a contribution from
alignment of second pair of neutrons in h11/2

similar to previous assignments in other neigh-
boring nuclei. Using CSM calculation they
predicted β2 ≈ 0.24 and 0.18 prolate shape
before and after the alignment respectively.
Later PRM calculations by Wang et al. [6]
claimed that γ should be 22◦ up to I ∼ 18~,
i.e. below alignment. Moreover, K. Selvaku-
mar et al. [4] observed that band 1 is chiral
up to I ∼ 18~ and triaxiality stabilizes chi-
ral configuration. Thus configuration [41, 65]
with triaxial shape is assigned to band 1 for
states below alignment which is overtaken by
prolate shape at γ ∼ 0◦, β ∼ 0.2 above align-
ment (ref. to Fig. 1 and 2). Interestingly,
recent work on 124Cs [11] reports about ob-
servation of complete alignment gain of 8~ in
band 1 which is beyond the scope of contri-
bution from alignment of either neutrons or
protons in mid-Fermi region. Rather the gain
is due to the shape change from triaxial to
prolate where particles in several orbitals con-
tribute. It should be noted, however, that pro-
tons are easily aligned at prolate γ compared
to the triaxial one. Therefore, the spin contri-
bution from the protons play a major role at
the alignment.
Details on negative parity bands will be dis-

cussed during the conference.
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FIG. 2: (a) Excitation energies relative to a
rotating-liquid drop energy of the positive and
negative parity bands in 124Cs. (b) Calculated
excitation energies with respect to the same refer-
ence as in (a) for configurations [41, 65] (triaxial
and prolate minima are designated as I and II re-
spectively.). (c) Comparison between experimen-
tal and calculated results.
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