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Spectroscopy of ' Cs: Configuration dependent crossing frequencies
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Several collective structures have been populated in the Z =55 nucleus ' 'Cs following the
Pd(' F,4n ) fusion-evaporation reaction at a beam energy of 76 MeV. The low-lying structure is found

to be dominated by a decoupled rotational band built on the unique-parity m.h»/& orbital. Rotational
structures based on the normal-parity g7/2 proton and the g9/2 proton-hole orbitals are also observed.

Rotational alignments occur in the mh»/2 band at Am, =0.44 MeV, and in the ~g9/p band at Ace, =0.38

MeV, both attributed to the rotational alignment of a pair of h»/& neutrons, despite the different cross-

ing frequency. In addition, the y-vibrational band built on the ~h»/2 orbital has been observed feeding

both signatures of the corresponding rotational cascade. These results are compared to cranked shell

model calculations and to the systematics of the region.

PACS number(s): 25.70.—z, 27.60.+j

I. INTRODUCTION

The neutron deficient nuclei in the A —120 mass re-
gion have been of considerable interest in recent years.
These nuclei lie in a transitional region where the number
of valence nucleons outside the spherical &0 Sn~ core is
sufBcient to induce a quadrupole nuclear deformation
which is generally soft [1,2] with respect to y, the triaxi-
ality parameter [3]. As such, both valence neutrons and
protons are expected to have strong and specific shape
driving forces on the core when occupying high- j orbitals
that are close to the Fermi surface. For the neutron
deficient cesium nuclei, the proton Fermi surface lies just
below the h»&2 subshell. The active proton orbitals are
g7/z(ds/z), the g9/2 extruder, and the unique-parity h&&/z

intruder. The neutron Fermi surface lies in the h»/2
midshell.

Cranked shell model (CSM) calculations suggest that
the first band crossing in this region is due to the rota-
tional alignment of a pair of h»&2 neutrons. The band
structure above the first neutron crossing, that often
identifies the configuration, is sensitive to the resulting
nuclear shape (y). The shape driving force of the aligned
pair depends on the position of the neutron Fermi surface
within the h»&2 subshell; neutrons in the upper midshell
favor a collective oblate shape, while those in the lower
midshell favor collective prolate shapes.

Furthermore, the neutron crossing frequency is expect-
ed to be sensitive to the position of the neutron Fermi
surface. CSM calculations suggest that the neutron
crossing frequency should decrease as the neutron Fermi
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surface approaches the 0=—,
' component of the h»&2 or-

bital. However, recent results in light " '" I [4,5] nuclei
indicate that the h»&z neutron alignment is delayed in
the mh»/2 band relative to that in the g9/z proton-hole
band. Similar effects have previously been reported in the
A —160—170 region [6], where it is suggested that an
enhanced quadrupole deformation is responsible for the
delayed crossing frequency.

Two structure features recently observed in light iodine
isotopes indicate the stability of an oblate shape. One
feature involves a collective oblate (y= —60') shape,
while the other involves a noncollective oblate
(y =+60') shape. Both of these features are possibly re-
lated to a Z =54 oblate shell gap [7—9]. Collective oblate
and prolate single-quasiparticle bands based on the
srh &I/2 and srg7/2(d5(2) orbitals have been found to coex-
ist in odd-mass " I [8,5,10,11] isotopes. In addition,
band terminating noncollective oblate structures have
been found at moderate angular momentum in ' 'I [12],
an isotone of ' Cs, as well as in "'"'" I [4,5]. The
even-even " ' Xe [13,14] nuclei have also been found to
display a termination of the rotational structure, whereas
similar investigations in Z =56 Ba nuclei have proved
inconclusive [15]. None of these features have so far been
observed in Cs isotopes.

The ' Cs nucleus has been studied as part of a sys-
tematic investigation of the odd-Z Cs isotopes [10,16—18]
to explore these interesting structure properties. Low-
lying levels in ' Cs have previously been reported by
Beyer et al. [19], and Arlt et al. [20], following the P
decay of ' Ba, and coincident y rays by Garg, Sjoreen,
and Fossan [21], and Hattula et al. [22] utilizing heavy-
ion fusion-evaporation reactions. Preliminary results of
this work have previously been presented [23].

II. EXPERIMENTAL METHODS AND RESULTS

Excited states in ' Cs were populated with the
Pd(' F,4n) fusion-evaporation reaction at a beam ener-
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gy of 76 MeV. The ' F beam was provided by the Stony
Brook FN tandem accelerator. The target consisted of
2.5 mg/cm2 pf l™Pdrolled onto a Pb backing of 50
mg/cm . The present series of experiments involved y-
ray excitation function, y-y coincidence, and y-ray angu-
lar distribution measurements.

The y-ray excitation functions and y-y coincidence
data were obtained using an array of six n-type Ge detec-
tors, each with a relative e%ciency of 25% at E =1.3

. r
MeV. Each Ge detector was operated in conjunction
with a transverse bismuth germanate (BGO) suppression
shield [24] to reduce the Compton background. A coin-
cidence resolving time of 2~=100 ns was used to collect
the y-y data.

In addition, multiplicity information was collected
with fourteen closely packed hexagonal BGO detectors,
seven above and seven below the target chamber. An en-
ergy threshold of 100 keV was set on each detector, well
above the Pb x rays. A hardware trigger requirement of
at least two BGO detectors and two Ge detectors was set
in order to reduce the contribution from Coulomb excita-
tion and radioactivity. With this condition, approximate-
ly 81 million events were collected. These data were sub-
sequently sorted oSine to produce a symmetrized 2k X2k
matrix, which was used in the construction of the ' Cs
level scheme. Typical y-y coincidence spectra are shown
in Fig. 1.

The y-ray angular distribution measurements were
performed at five angles with one of the Compton-
suppressed Ge detectors (CSG), along with a fixed moni-
tor detector. The empirical y-ray intensities were fitted
to the formula

tions were used to extract the average empirical align-
ment parameters, u2=0. 71(10) and a4=0. 19(10), from a
comparison with theoretical values [25]. Using these
alignment parameters the multipole mixing ratio 6 was
extracted for a number of EX=1 transitions with a y
minimization technique [26].

Table I presents extracted energies, relative intensities,
angular distribution coefticients, mixing ratios, and spin-
parity assignments for all the transitions assigned to

Cs. The intensities are obtained from a combination of
singles and coincidence data.

The decay scheme of ' Cs as deduced from the present
series of experiments is shown in Fig. 2, where the order-
ing of the y rays has been determined from coincidence
relationships and relative intensities. The spin-parity as-
signments are based on the angular distribution results
and the systematics of the neighboring odd-Z nuclei. The
levels naturally form several bands, which have been la-
beled 1 —4. Bands 2 and 3 have been assigned bandhead
spin-parities —,

'+ and —", , respectively, in accordance
with the angular distributions of the 201-keV transition
to the known —', + state [19],and the pure dipole nature of
the 137-keV transition. These assignments are in agree-
ment with those previously made by Garg et al. [21] and
Arlt et al. [20]. Band 1 has been assigned a tentative
bandhead spin-parity ( —,'+ ) based on the systematics of
the neighboring odd-Z nuclei. Coincidence relationships
determine that the ( —,

'+) state lies higher in energy than

W(8) = Ao+ A2P2(cos8)+ A4P~(cos8)

where 0 is the detector angle relative to the beam direc-
tion, P„are Legendre polynomials, and A„are adjustable
parameters. The resulting A „values provide multipolari-
ty information on the y-ray transitions. The deduced
A2/Ao and A4/Ap values for a number of E2 transi-
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FIG. 1. Typical y-y spectra gated on (a) the 801-keV transi-
tion in band 3, and (b) the 304-keV transition in band 2. Coin-
cident y rays are labeled with their energies in keV.

FIG. 2. The decay scheme for '"Cs deduced from the present
work. The transitions are labeled with their energies in keV,
and the width of the arrows represents the relative intensities.
Spin-parity assignments are tentative for all but the low-lying
states, as described in the text.
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TABLE I. Energies, relative intensities, angular distributions, and spin-parity assignments for the
transitions assigned to ' 'Cs following the ' Pd(' F,4n) reaction at 76 MeV.

a

(keV)

95.0

136.7

200.7

269.0

303.8

320.5

336.9

367.9

389.5

416.2

410.5

428.3

433.6

466.6

522.6

570.0

572.4

600.3

602.9

640.5

682.7

685.5

701.7

704.5

706.9

721.0

730.4

734.2

741.4

743.2

751.5

757.9

791.0

800.6

805.7

811.4
826.7

828.4

868.3

Relative
intensity

20(5)

27(2)

55(4)

25(1)

14(1)

9(1)

4(1)

2(1)
—1

34(3)

4(1)

68(3)

2(1)

&1

30(3)

2(1)

3(1)

11(2)

43(1)
—1

2(1)

2(1)

2(1)

5(1)

5(2)

6(2)

3(1)

2(1)

2(1)

18(1)

2(&)

—1

8(1)

A2/AP

—0.09(8)

0.184(57)

0.027(47)

—0.013(49)

0.297(28)

0.044(64)

0.280(40)

—0.653(49)

0.429(45)

0.355(51)

0.458(48)

A4/Ap

0.03(10)

—0.038(70)

0.030(97)

0.039(63)

—0.043(45)

0.052(81)

—0.024(46)

0.006(67)

0.033(51)

—0.043(58)

—0.057(59)

Multipolarity
mixing ratio

(E2)
E1

5= —0.04(10)
E2

M1/E2
5= +0.17(2)

M1/E2
5= +0.14(4)

E2
M1/E2

5=+0.18(5)
M1/E2
M1/E2
M1/E2
M1/E2

(E2)
(M1/E2)
(M1/E2)

E2
(E2)
E2

(E2)
(E2)
E2

M1/E2
5= —0.36(2)

E2
(M1/E2)

E2
(E2)
(E2)

(M1/E2)
(E2)

(M1/E2)
(E2)

(M1/E2)
E2

(E2)
E2
E2

(E2)
E2

(E2)
E2

9+ 5+
2 2

11+ 9+
2 2

13 + ll +
2 2

15 — 11—
2 2

15 + 13 +
2 2

17+
2
19+
2
21+
2

23 +
2
13+
2
19—
2
23—
2
19—
2
21—
2

13+
2
17+
2
23—
2
15+
2
17—
2

15 +
2
17+
2

19 +
2
21+
2

9+
2
17—
2
21—
2
15—
2
17—
2
9+
2
13+
2
19—
2
11+
2
15—
2

23—
2
33—
2

17+
2
25—
2
27—
2
21—
2

29—
2

( —", +)-
25—
2

19 +
2
29—
2
27—
2
21 +
2
31—
2
23 +
2
33—
2
31—
2

19—
2
31—
2
13+
2
21—
2

23
2
19—
2

17 +
2
27—
2
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2

23
2
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2
25—
2

23
2
17+
2
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2
19 +
2
29—
2
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2
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i f
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2 2
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TABLE I. (Continued).

Ey'
(keV)

Relative
intensity A2/A0 A4/Ao

Multipolarity
mixing ratio J; ~Jf

891.8

904.6

955 ~ 5

1024.0

1116.6

1197.7

1233.3

1243.8

3(1)

{E2)
(E2)
(E2)
(E2)
(E2)
(E2)
(E2)
(E2)

(
35 —

)2
35—
2
39—
2

(4'-)
2
19—
2

23
2

27
2
31—
2

31—

31—
2
35—
2
39—
2
15—
2

23—
2
27—
2

'Gamma-ray energies are accurate to within +0.3 keV.
Transition intensities are corrected for Ge efficiency, and are obtained from a combination of singles

and coincidence data.

10— I
'

I
'

I

the 296-keV —', state; the linking transition is not ob-

served in the present data possibly due to significant
internal conversion arising from the Ml/E2 character
for a low transition energy. Band 4 has been assigned a
bandhead spin and parity —", based on the nature of its

depopulation to both signature components of band 3,
and the systematics of this band structure in this region.

III. DISCUSSION

In order to facilitate the discussion, the experimentally
determined spins and level energies have been
transformed into the rotating frame of reference follow-
ing the prescription of Bengtsson and Frauendorf [27].
The Harris parameters [28], d"~=17.0iri MeV ' and
c$, =25.8iri MeV, derived from a fit to the low-lying
members of the mh»&z band, define a frequency depen-
dent reference moment of inertia, which has been used to
obtain the experimental alignments i, and Routhians e'
in the usual manner. The results of this procedure are
displayed in Fig. 3, and the quasiparticle configurations
assigned to the bands in ' Cs are summarized in Table
II.

4 c

0—
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I

A. Positive-parity con6gurations

Two positive-parity bands have been observed in ' Cs
by the present series of experiments. Band l, built on the
( —', +) state, is associated with a m.g7/2 configuration at a
prolate deformation of ez-0. 2. For this position of the
proton Fermi surface, the ~g7/2 0

2
orbital gives rise

to a decoupled band, with only the u= —
—,
' signature

component being observed. Similar bands have previous-
ly been observed in the ' ' Cs isotopes [17,18].

Band 2 has been assigned a g9&z proton-hole
configuration. The 0=—', component of the ~g9&z orbital,
which originates from below the Z =50 shell closure, be-
comes energetically favorable at a prolate deformation of

0.10
I i I

0.20 0.30 0.40 0.50
I I I

h~ (Mev)
Band Configuration Label

TABLE II. Assigned configurations for the bands in ' 'Cs.

FIG. 3. (a) Experimental alignments, and (b) Routhians, for
the positive-parity band 1 (diamonds), band 2 (triangles), the
negative-parity band 3 (squares) and band 4 (inverted triangles).
Solid (open) symbols are used for the signature component
a = + —'( ——' ). A reference rotor ( do = 17.$5 MeV ' and

col=25. 8A MeV ) has been subtracted in each case.
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FIG. 4. Experimental B(M1)/B(E2) ratios (bottom) and
mixing ratios (top) for a number of transitions in band 2 (trian-

gles), and band 3 (squares). The solid line is the result of a cal-
culation for the mh»&2 orbital using the semiclassical model of
Donau and Frauendorf [31], assuming y= —10' and E = z'.

The dashed line is for the ~g 9/'2 orbital with y =0' and K = 2.

E'z 0.26. This high-0 value is responsible for the strong-
ly coupled nature (signature splitting be'-0) of this
band. In addition, the AJ=1 transitions linking states of
opposite signature are relatively strong compared to the
E2 crossover transitions [B(M 1 ) /B (E2)-10(pz le b),
see Fig. 4), resulting from the large positive g factor and
the large E value of the mg9&z orbital. Similar band
structures have systematically been observed throughout
the light Sb, I, and Cs nuclei [21,29].

B. Negative-parity con6gurations

Band 3 is assigned the unique-parity 7TAI]yz 0=2
configuration. The band consists of two AJ =2 cascades
initiating on the J = —", and —", states corresponding to
the signature components e= —

—,
' and +—,', respectively.

The signature splitting between the two cascades is large,
as expected for a low-K band. AJ=1 transitions have
been observed depopulating the unfavored to the favored
signature, and the ratios of the reduced transition proba-
bilities with respect to the inband E2 transitions have
been measured. As was found in ' '2 Cs [17,18], and
' 'La [30], the geometrical model of Donau and Frauen-
dorf [31] underestimates these ratios by up to an order of
magnitude assuming prolate axial symmetry; agreement
may be obtained, however, by introducing a degree of
triaxiality [18,32]. TRS calculations [33] suggest that the

two signatures of the m.h»&z configuration are associated
with different, but nonzero y values. In addition, the sig-
nature splitting he' in the ~h»&z band decreases as a
function of the rotational frequency A~. CSM calcula-
tions indicate that the alignment of a pair of h»&z neu-
trons would induce a degree of triaxiality (y ——15') in
the y-soft core. The signature splitting of the m.h»&z or-
bital is expected to decrease as y decreases from 0'.

The two structure features related to oblate shapes in
this mass region are of major interest in the Cs nuclei.
The possibility of noncollective oblate terminating states,
as observed in ' 'I [12], has been examined in ' Cs. A
search for any irregularities in the rotational character of
the m.h»&z band has been made, but none were found up
to the highest experimentally observed spin of (~43 ). The
most favored terminating state in ' 'I is J = —", [12], and

those in " ' Xe occur at J-30 and J =23, respectively
[13,14]. None, however, has been found in ' 'Xe up to
J = —", [34], or in ' ' ' Ba up to spins of (30), —", , and

32, respectively [15]. In addition, no collective oblate
single-quasiparticle bands have been found in the present
study of ' Cs, or in similar studies of ' *' ' Cs
[17,18,35], despite the experimentally well documented
characteristics of such bands observed in odd-even iodine
isotopes [8,5, 10,11].

The absence of these oblate structures in the Cs iso-
topes is possibly related to the single-particle level struc-
ture around the Z =54 oblate shell gap. For Cs isotopes
(Z =55), all the levels below the Z =54 gap are occu-
pied, and thus the proton pairing is expected to be re-
duced. In I isotopes, with the availability of unoccupied
orbitals below the Z =54 gap, the proton pairing is ex-
pected to stabilize the oblate shape. The proton pairing
energy difference in addition to the shell energy correc-
tion difference in Cs and I, perhaps explains the lack of
oblate stability for the Cs mh»&z oblate configuration.

Band 4 is interpreted as a mh»&z quasiparticle band
coupled to the y vibration of the core. Each level within
this structure is characterized by a strong E2 transition
feeding the favored signature of the corresponding rota-
tional band. Similar structures have been observed in
odd-Z " ' " ' Cs [10,16,17,18], and in the N =68
even-even isotones ' Xe [22] and ' Ba [36]. The spin-
parity assignments are made on the basis of systematics
and the observation of both J—+J and J~J—2 transi-
tions de-exciting this band.

C. The [vh» ~z ] crossing

Band crossings are observed in both the ~g9/z and the
~h&&&z structures in ' Cs. Band 3 is crossed at a rota-
tional frequency fico=0 44 (0.41) MeV in.the favored (un-
favored) component, with a corresponding gain in align-
ment of hi -5A. This crossing frequency has been ob-
tained by extrapolating the alignments at low and high
frequency to the crossing point (this procedure introduces
a small uncertainty into the extracted value, which is in-
dicated in Fig. 6). In accordance with the systematic
identification of the [vh&&&&] alignment (ab) in the
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heavier Cs isotopes [10,17,18], the observed upbend in
the yrast band of ' Cs is attributed to the rotational
alignment of a pair of h»/2 neutrons. CSM results indi-

cate that the alternative interpretation of a [irh» &z ]
alignment can be ruled out, as the BC alignment is pre-
dicted to occur at fico-0 70 .MeV (the AB alignment is
Pauli blocked in the irh&&&2 band). Band 2 shows an in-

crease in alignment at a frequency Ace=0. 38 MeV. CSM
calculations (see below) indicate that the [vh»&2] cross-
ing should occur at a frequency of Ace=0. 40 MeV,
whereas the [mh»&z] crossing should occur at fico=0. 42
MeV. The alignment in band 2 is therefore interpreted as
the onset of the [vh»zi ] pair alignment, although the al-
ternative [irh»&i] alignment cannot be ruled out. The
alignment of band 2 is compared to that of the other
7Tg 9/2 bands in the odd-Cs isotopes in Fig. 5.

The experimentally observed ab neutron crossing fre-
quencies in the ~h&&/2 and m.g9/p bands in a number of
odd-Cs isotopes are displayed in Fig. 6. This crossing is
not observed in the ~g9/'2 bands of ' ' Cs below the ex-
perimentally observed highest rotational frequencies
Ace-0. 45 and 0.40 MeV, respectively. The ab crossing
frequency shows a clear dependence on the configuration
for the E ~ 68 isotopes. For the n.h»/z bands, the cross-
ing frequency remains fairly constant across the isotopic
chain, with an average value Ace-0. 43 MeV, whereas for
the ~g 9/2 bands the corresponding average value is
Ace-0. 36 MeV. It is expected that the difference ob-
served in the two crossing frequencies may be the result,
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FIG. 5. Experimental alignments i of the mg&&z bands in the

odd-mass Cs isotopes from N=64 —72. A reference rotor has
been extracted independently in each case, from a fit to the
low-lying members of the m.g9/p bands. The experimental data
are taken from the present work and Refs. [10,16—18].
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FIG. 6. Experimental [vh„~i]' crossing frequencies for the

vrh, (/2 (solid squares) and m.g9/2 (open squares) bands, for the
odd-mass Cs isotopes. Also shown are the results of a CSM cal-
culation for the mh»/2 (solid line), and the ~g9/& (dashed line)

configurations, using deformation parameters (e2 4) appropriate
for the bandhead of the given configuration taken from PES re-

sults shown in the inset. The experimental data have been taken
from the present work and Refs. [10,16—18].

in part, of different deformations in the two
configurations. Consequently, potential energy surface
(PES) calculations have been performed to determine the
deformations of the two configurations.

The deformation parameters appropriate for both the

mh&&/2 and mg9/2 bandheads have been extracted from
axially symmetric PES calculations at zero rotational fre-
quency, using the Nilsson-Strutinsky method with the
newly fitted (a.,p) parameters [9], and including a mono-

pole pairing term [7]. The pairing gap parameter is tak-
en as 80% [37] of that obtained from odd-even mass
differences from neighboring even-even nuclei (except for" Cs, where it is extrapolated from the heavier isotopes),
and is kept the same for both configurations, as an ap-
proximation. The extracted deformation parameters

(e2 &) are found to be consistent with those obtained from

axially symmetric PES calculations using the Woods-
Saxon potential [38], and TRS calculations [33] per-
formed at a frequency just below the first crossing.

The crossing frequency results of the CSM calculations
using the deformation parameters extracted from the
PES calculations are displayed in Fig. 6 (the deformation
parameters are shown inset). It is apparent that the
differences in the deformations of the two configurations
do not affect the crossing frequency to a large extent for
N~ 68 (the PES calculations show that the quadrupole
deformations in the two configurations are similar for
these isotopes). For X )68, however, the calculations do
show that the vh &, /2 crossing should occur at a lower fre-

quency in the m.h&&/2 band than in the ~g9/2 band. This
effect can be attributed to the substantially larger quadru-
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pole deformation (ez) in the ng~&z band with respect to
that in the m.h»/2 band for the N )68 isotopes. It should
be noted that although the magnitude of the crossing fre-
quency in the ~h»/2 band is consistently underestimated,
the trend is rather well reproduced. The striking feature
in the lighter isotopes (%~68), however, is that the
[vh»&z] pair alignment in the nh». &2 band is delayed
relative to that in the ~g9/2 band; a feature that is not
reproduced in the calculations.

A similar delayed crossing frequency has recently been
observed in the light ""I [4,5] nuclei. In the case of" I it has been noticed that a quadrupole deformation
ez-0. 29 is necessary to reproduce the crossing frequency
in the mh»/2 band, whereas e2-0.25 gives good agree-
ment in the ~g9/2 band. The PES calculations, however,
suggest that the quadrupole deformation in the ~h»/2
bands of both the light Cs and I nuclei, is similar to that
in the corresponding erg 9/'z bands (e2-0.25).

In contrast to the iodine nuclei, where a weak band in-
teraction is observed in the ~h»/2 bands, the light cesium
nuclei show a strong band interaction. This implies a
significant mixing between the bands above and below the
crossing (manifest as a gradual upbend of i„as a function
of A'co). However, while the magnitude of the interaction
strength does affect the nature of the crossing, it is not
expected to shift the crossing frequency.

As previously discussed, B(M1)/B(E2) ratios indi-
cate that the mh»/2 band may have a degree of triaxiality
both below (y —10') and above (y ——15') the vh»&z
crossing. However, while the CSM results do show that a
small positive y( —10') would increase the vh»&2 cross-
ing frequency by 6—7% for ' Cs, conversely, a negative
y( ——15') would decrease the crossing frequency by—10%. As discussed in Ref. [39], the crossing frequency
cannot be extracted from a CSM calculation performed
at one fixed deformation. Alternatively, the crossing fre-
quency may be estimated by taking the average of the
values obtained at the two deformations. The results of

this procedure lower the predicted crossing frequencies
for all but the lightest Cs isotopes, where the value con-
verges with that obtained at y =0' [17].

IV. CONCLUSIONS

Several collective structures have been populated in the
transitional ' Cs nucleus following the ' Pd(' F,4n)
fusion-evaporation reaction. Positive-parity structures
based on the g7/2 proton and the g9/2 proton-hole orbit-
als have been confirmed and extended. The medium spin
structure, however, is found to be dominated by
configurations based on the unique-parity mh»/2 orbital.
Both signatures of the single-quasiparticle configuration
are observed, thus allowing a precise determination of the
signature splitting. The alignment of this band shows a
gradual upbend as a function of rotational frequency, at-
tributed to the effects of [vh»zz] pair alignment. The
signature splitting decreases through the alignment, indi-
cating that a degree of triaxiality may be introduced by
the aligning neutrons. In addition, the neutron pair
alignment is observed to occur at a relatively higher
crossing frequency than that in the m.g9/2 band. PES cal-
culations using the Nilsson-Strutinsky method with
monopole pairing cannot reproduce this difference with a
configuration dependent deformation. This feature is not
well understood at present. Finally, a well developed y-
vibrational band based on the ~h»/2 orbital is observed
to feed both signature components of the corresponding
rotational structure.
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