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Magnetic rotational bands in 108Sb
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High-spin states in108Sb were populated using the54Fe(58Ni,3pn) reaction at a beam energy of 243 MeV
and the subsequentg decay was studied using the Gammasphere array. A new sequence of magnetic dipole
transitions has been observed in addition to a previously knownM1 band in 108Sb. These bands may be
interpreted, within the tilted axis cranking model as magnetic rotational bands withp@g7/2
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PACS number~s!: 21.10.Re, 23.20.Lv, 25.70.Gh, 27.60.1j
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I. INTRODUCTION

Magnetic dipole bands, characterized by strongM1 tran-
sitions with relatively weak or absentE2 crossover transi-
tions, have been observed in both the lead region@1–4# and,
more recently, in the tin region@5,6#. These structures ar
readily distinguished from conventional rotational bands
their large B(M1) values ~several mN

2 ! indicating strong
magnetic character. The smallB(E2) values @B(E2)
.0.1e2 b2) @4## associated with these structures indica
that they have low quadrupole deformation. Indeed, the
tinctive properties of these bands strongly suggest that
majority of their aligned angular momentum is generated
a mechanism other than collective rotation. Such structu
are believed to be examples of a phenomenon known
magnetic rotation for which a rotating magnetic dipole ve
tor breaks the symmetry of the nucleus. The configurati
and properties of these bands have been successfully
scribed within the tilted axis cranking~TAC! model @7#. In
this model, the proton and neutron angular momentum v
tors, at the bandhead, are nearly perpendicular and
aligned angular momentum is generated by the sh
mechanism, namely, the gradual alignment of these vec
with the total angular momentum vector,I , which is tilted at
some angle,u, with respect to the three axis~the symmetry
axis of the nuclear density distribution!. A definitive signa-
ture of this shears mechanism is that theB(M1) values will
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decrease with increasing angular momentum, since they
proportional to the square of the perpendicular componen
the magnetic dipole vector.

The TAC model@7–9# suggests that regular shears ban
consisting ofM1 transitions should exist in regions of low
deformation and in proximity to shell closures such asZ
550 andZ582. Such bands have recently been observe
105Sn @5# and 106,108Sn @6#. The structures in108Sn were suc-
cessfully interpreted in terms of the model. In the light
isotopes,105,106Sn, however, the calculations had more lim
ited success. The reasons for this were thought to result f
the failure of the TAC model to fully include higher-orde
nuclear deformations~such as hexadecapole componen!
and possible proton-neutron interactions@6#.

Other sequences of magnetic dipole transitions are kno
to exist in several neighboring nuclei in this mass region,
example, in 110,112Sb @10,11#, 108Cd @12#, 110In and 111In
@13,14#. Although these structures have not yet been exp
itly interpreted within the TAC model as examples of ma
netic rotation~shears bands!, they are likely to have a struc
ture similar to the dipole bands in the tin isotopes. T
present work provides an interpretation within the TA
model of a pair of magnetic dipole bands in an antimo
nucleus.

II. EXPERIMENTAL DETAILS AND DATA ANALYSIS

Excited states in the nucleus108Sb were populated using
the 54Fe(58Ni,3pn) reaction at a beam energy of 243 MeV.
58Ni beam accelerated by the 88-inch cyclotron at t
Lawrence Berkeley National Laboratory was incident on
target composed of 600mg/cm2 enriched54Fe on a backing
of 15.2 mg/cm2 of gold. The full implementation of the
Gammaspherearray with 95 HPGe detectors was used
detect the resultingg decay.

The data were unfolded and used to produce ag-g-g
cube, containing 2.131010 triples events, which was ana
lyzed using theRADWARE analysis program,LEVIT8R @15#.
This backed target data cube was explored for detailed in
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FIG. 1. Proposed level scheme for108Sb. The asterisks indicate known levels fed by decay from band 2 through as yet undefined
paths.
l
we
tr
a

c-
e

e
a
n
e

to
w
e

ee
t
e
tr

ha
n

g
th
un

se

le
ly
ent
is
the
d

g of
0.5,
ss-

f
e-
nd
ade

vel

nd
u-

n,
into
el
mation about dipole bands in108Sb; the resulting leve
scheme is presented in Fig. 1. The backed target data
also unfolded and sorted into three two-dimensional ma
ces. In each case the data were unpacked into triples
gates were set on knownE2 transitions~1149, 1292, 1091,
1311, and 1060 keV! at the bottom of the108Sb decay
scheme in order to enhance the 3pn reaction channel. Ma-
trices were created for ‘‘all detectors’’ against ‘‘all dete
tors,’’ ‘‘all detectors’’ against those detectors at 90 degre
and ‘‘all detectors’’ against those at forward (,80°) angles.
The first matrix was used to extractB(M1)/B(E2) ratios
from the intensities ofM1 transitions and their respectiv
E2 crossover transitions. An angular correlation method w
used to assign the multipolarity of previously unknown tra
sitions, using the latter two matrices. These matrices w
used to extract angular correlation ratios (R) from the ratio
of the intensities of transitions in the forward angle matrix
those in the 90 degree matrix, after gating on kno
stretched quadrupoles on the ‘‘all-detector’’ axis. The valu
were normalized to take into account the difference betw
the numbers of detectors at forward angles and those a
degrees. Angular correlation ratios of known stretch
dipole-stretched quadrupole transitions from this geome
have an average value of 0.8560.05, while those of known
stretched quadrupole-stretched quadrupole transitions
an average value of 1.3560.05; these values are consiste
with previous angular correlation measurements for106,108Sn
taken from the same data set@6#. Possible ambiguities arisin
from this analysis are to a large extent removed in
present work by interpreting these measurements in conj
re
i-
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tion with previously assigned levels. The results of the
analyses are given in Table I.

III. EXPERIMENTAL RESULTS

A. Bands 1 and 2

A rotational band structure consisting of magnetic dipo
transitions and crossoverE2 transitions had been previous
identified in 108Sb and has been confirmed in the pres
work @see Fig. 2~a!# @16#. It has been possible to extend th
band, labeled as band 1, by one further dipole transition,
569.3 keVg ray. In addition, a new magnetic dipole ban
has been observed in parallel to the first band, consistin
the 304.0, 319.0, 346.1, 455.4, 419.4, 467.1, 497.4, 53
552.9, and 571.1 keV sequence with accompanying cro
over transitions@see Fig. 2~b!#. The association of some o
these transitions with the108Sb nucleus had been made pr
viously @16#. The recognition of these transitions as a ba
and the band placement in the level scheme has been m
possible by means of double gating in theg-g-g cube and the
requisite statistics. The placement of band 2 in the le
scheme has been determined on the basis of twog rays with
energies of 342.9 and 797.6 keV, which connect this ba
with band 1. The latter of these two transitions forms a do
blet with the 796.5 keVE2 crossover transition in band 1. A
358.0 keV transition also links band 2 to a known 122 state
on the left of the level scheme shown in Fig. 1. In additio
some of the intensity at the bottom of the band feeds out
the 92 levels marked with asterisks on the right of the lev
scheme; however, it was not possible to identify theg rays
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PRC 58 2705MAGNETIC ROTATIONAL BANDS IN 108Sb
TABLE I. g-ray energies, intensities~relative to 259 keVg ray!,
angular correlation ratiosR, and spin assignments for the initial an
final levels in108Sb. The angle setu used in the angular correlatio
measurements includes all angles less than 80 degrees.

Eg ~keV! I g ~%!
R5

W~all2u!

W~all290!
Assignment

Ji
p→Jf

p

Band 1
192.3~1! 30.0~4! 0.80~1! 92→82

281.6~2! 93.4~3! 0.85~1! 102→92

312.5~1! 76.3~4! 0.91~1! 112→102

344.4~1! 85.3~10! 0.86~2! 122→112

387.9~1! 36.8~2! 0.81~2! 132→122

408.9~1! 31.2~2! 0.90~4! 142→132

439.7~1! 21.5~3! 0.83~3! 152→142

488.6~1! 18.2~3! 0.97~6! 162→152

509.6~1! 11.6~4! 0.87~5! 172→162

538.5~2! 6.6~3! 0.93~8! 182→172

569.6~3! 1.5~4! 0.76~13! 192→182

Band 2
304.0~1! 8.5~2! 0.68~6! 112→102

319.0~1! 19.6~3! 0.75~5! 122→112

346.1~1! 31.6~11! 0.88~8! 132→122

455.4~1! 35.3~3! 0.79~5! 142→132

419.4~1! 9.2~3! 0.71~6! 152→142

467.1~2! 13.8~3! 0.90~4! 162→152

497.4~4! 6.1~4! 0.96~11! 172→162

530.5~2! 4.3~4! 0.81~8! 182→172

552.9~2! 1.8~4! 0.92~10! 192→182

571.1~2! 1.2~3! 0.97~15! 202→192

Other transitions
244.1~3! 2.0~2! 0.83~12! 142→132

273.9~1! 2.7~4! 0.52~12! 72→72

329.5~1! 2.8~4! 0.86~12! 122→112

342.9~3! 33.2~12! 0.93~4! 132→122

358.0~1! 5.7~3! 0.70~8! 132→122

361.0~3! 1.3~4! 0.78~16! 142→132

400.2~1! 6.4~3! 0.82~5! 122→112

403.0~1! 5.2~3! 0.75~6! 132→122

434.9~3! 1.7~2! 0.79~9! 132→122

495.8~3! 11.1~3! 0.58~6! 72→ 71

534.8~2! 3.7~3! 1.34~7! 132→112

546.2~2! 1.5~2! 0.98~9! 112→102

557.5~2! 7.5~4! 1.18~6! 92→72

632.6~2! 3.9~3! 0.76~8! 92→ 81

678.7~3! 2.3~4! 0.70~13! 132→122

743.2~3! 1.6~3! 1.08~14! 132→112

777.5~2! 3.6~4! 1.25~11! 112→92

835.5~2! 3.9~4! 1.23~7! 132→112

837.6~3! 2.1~3! 1.44~9! 112→92

874.0~3! 2.1~4! 1.53~18! 132→112

876.6~2! 3.0~4! 1.22~12! 112→92

907.0~4! 1.4~4! 1.62~19! 162→142

920.7~2! 2.3~3! 0.83~16! 142→132

1011.1~2! 3.1~3! 0.86~15! 92→ 81

1045.5~2! 2.3~3! 1.50~16! 112→92

1071.0~2! 5.2~4! 0.93~8! 92→ 81

1119.2~2! 2.7~3! 1.52~14! 152→132

1128.7~2! 2.5~3! 1.18~12! 182→162
involved with the decay. Coincidence relations indicate th
this decay is relatively weak and highly fragmented. The
states are fed exclusively by band 2 and not band 1. I
possible therefore to obtain a clean double-gatedg-ray spec-
trum for band 2@Fig. 2~b!#.

Coincidence relationships strongly suggest that there
considerable crosstalk between the two bands over an
tended spin range; however, no firm evidence has been
tained to demonstrate the existence of further interband tr
sitions, either ofE2 or (J11)→J character, other than the
two detailed above. Furthermore, despite an extens
search, no concrete evidence has been collected for d
links from the lowest three levels of band 2 into the low
lying spherical structure, apart from the 546.2 keV transiti
from the 112 level. It is evident, therefore, from both inten
sity balances and coincidence relationships, that the majo
of the decay from band 2 must be to band 1. It is clear t
this decay proceeds only from band 2 to band 1 and not
reverse since it is possible to produce a clean spectrum
band 2 by gating on low-lying spherical structure@see Fig.
2~b!#, while it is impossible to find a combination of simila
gates to produce a spectrum of band 1 which does not
contain members of band 2. Given that states with the sa
Jp in each band are very similar in excitation energy and t
no putative interband transitions have been observed, we
lieve that the necessary interband transitions, which are
observed, must be ofJ→J character and of energies betwee

FIG. 2. ~a! Spectrum showing band 1 double-gated on all co
binations of in-bandM1 transitions in theg-g-g cube. Transitions
within the band are labeled by their energies in keV.~b! Spectrum
of band 2 double gated on the 1011 and 1091 keVg rays. Transi-
tions within the band are labeled by their energies in keV.
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2 and 81 keV, and are, hence, highly converted. Such t
sitions would not be expected to be detected with the exp
mental setup used due to the relatively poor efficiency of
Gammasphere HPGe detectors at these energies. Indee
relatively intense 91 keVg ray, known to be the bottom
transition of band 1@16#, is unobserved in the present wor

An interesting feature of the two bands is that the resp
tive 142 and 122 levels of each band are very close in e
citation energy. Band 1 is weakly visible from the 152 state
upwards in a spectrum double gated in the cube on
343/455 keV transitions, and band 2 is weakly visible in
spectrum double gated by the 409/388 keV transitions. T
implies that there are unresolved transitions linking the 12

and 132 levels in the bands. The two 142 levels in fact differ
by 1.560.3 keV and the 122 levels are separated by 3.
60.3 keV.

B. Spherical states

In the present work, it has been possible to identify n
transitions associated with the feedout of the magnetic dip
bands to both previously identified@16# and newly discov-
ered spherical single-particle states. The new transiti
added to the decay scheme in the present work are detail
Table I. We have adopted the assumption from previ
work @16# that the spin and parity of the ground state is 41;
the assignment of all the other known levels is consist
with this assumption. There is, however, one inconsiste
to be noted between the present work and the earlier l
scheme. This involves the previous placement of the
keV transition in parallel to the 990 keV 112→92 transition.
In the present work thisg ray is placed above the 990 ke
transition. From its angular correlation ratio, the 836 keVg
ray is identified as anE2 transition. This is confirmed by th
existence of the 400 and 435 keVg ray, which are crossed
over by the 836 keVg ray, and appear to be of stretche
dipole character. These transitions must, in fact, be magn
dipole transitions since the 400 keVg ray feeds from a
known 122 level in band 1. The 132 level above the 836
keV g ray is fed by two stretched dipole transitions of 2
and 361 keV, from two previously identified 142 levels.

Additional g rays associated with the decay out of t
magnetic dipole bands include the 403 and 358 keV tra
tions which feed out of the 132 levels of bands 1 and 2
respectively, into the same 122 level on the left of the level
scheme. These appear to be of stretched dipole charact
330 keVg ray, also a stretched dipole, feeds from this 12

level back into the 112 level of band 1. An additional struc
ture which may be associated with single-particle spher
states includes an irregular sequence consisting of the 4
and 557.4 keV transitions shown on the left of Fig. 1 feed
into a 71 level. This 495.8 keV transition forms a doubl
with the 497.4 keVg ray in band 2. The 557.4 keV transitio
is identified as anE2 transition. The measured ratio,R
50.58(6) for the 495.8 keV transition implies that it mig
be an unstretched dipole transition. Additional negative p
ity states have been identified with excitation energ
around 2.5–3.5 MeV. Theg rays associated with the deca
of these levels are detailed in Table I. Aside from the inc
rect position of the 836 keVg ray in the level scheme, th
angular correlation ratios obtained for those additional tr
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sitions identified in the present work imply no further co
tradictions with previous spin assignments in the publish
level scheme@16#.

IV. DISCUSSION

A dipole band with a bandhead spin of 72 has been pre-
viously identified in 108Sb and is a common feature of th
heavier odd-odd antimony isotopes. For example, a sim
structure has been observed in both110Sb @10# and 112Sb
@11#. For 108Sb, a configuration ofpg9/2

21
^ nh11/2 (K

552) has been proposed@16# for the structure labeled in the
present work as band 1. It is the intention of the present w
to compare the configurations suggested by TAC calcu
tions with the experimentally determined properties both
the previously known dipole band and the new dipole ba
observed in108Sb.

It is necessary, firstly, to summarize the experimen
properties which are to be interpreted. In108Sb, two mag-
netic dipole bands of negative parity have been observ
Band 1 is the yrast band with a bandhead spin/parity of2

and excitation energy of 2.155 MeV. The second band, b
2, has an observed bandhead with spin/parity of 102 and
excitation energy of 2.749 MeV. These bands show a reg
increase in spin with rotational frequency apart from a ba
bend in band 2 at the 132 level. In addition, the relative
intensity of band 2 to band 1 increases with increasing s
indicating that band 2 becomes yrast at high spin.

In the identification of TAC configurations, we use th
commonly adopted letter code to denote quasineutrons w
A, B, C, and D are the lowest positive parity (g7/2,d5/2)
quasineutron levels and E, F, G, and H are the lowest ne
tive parity h11/2 quasiparticle levels~see Fig. 3!. We denote
the lowest (g7/2,d5/2) protons above the Fermi level as a,
etc., and the lowesth11/2 proton as e.

TAC calculations suggest that there are two plausi
negative parity configurations which will be excited at
appropriate excitation energy and bandhead spin. The
suggested configuration is configuration 1 ofp
@(g7/2,d5/2)

2
^ (g9/2)

21# ^ n@E#, while configuration 2 is
p@h11/2(g7/2,d5/2) ^ (g9/2)

21# ^ n@A#.
A single-particle model was used for the protons sin

antimony is only one proton away from theZ550 closed
shell, while a quasiparticle model was deemed more app
priate for the neutrons as108Sb has 57 neutrons where pai
ing effects will be important. The pairing constant used
the calculations wasDn51.1 MeV and the chemical poten
tial ln was set to an appropriate value in order to prese
N.57.

Calculations carried out using the self-consistent to
Routhian surface~TRS! model @17# with the proposed
p@(g7/2,d5/2)

2
^ g9/2

21# ^ nh11/2 configuration predict the
existence of a minimum in the potential energy surface a
quadrupole deformation,e250.14 and triaxiality parameter
g515°. This contrasts with the minimum atb250.16 ~i.e.,
e250.15) from conventional TRS calculations carried out
previous work@16#. The self-consistent deformation param
eters were taken as the starting point for the TAC calcu
tions. The deformation was minimized with respect to t
total energy in the body-fixed frame by moving away ste
wise in thee2-g plane from these starting values until th
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PRC 58 2707MAGNETIC ROTATIONAL BANDS IN 108Sb
absolute minimum was found. This procedure was p
formed separately for the two configurations since the m
steeply down-slopingh11/2 proton orbital involved in con-
figuration 2 might be expected to somewhat modify the
formation. The minimum for configuration 1 was found
correspond to a quadrupole deformation,e250.11 and triaxi-
ality parameter,g530°, while configuration 2 is associate
with the same quadrupole deformation but a different tria
ality parameter,g510°. For simplicity, these deformation
were treated as being unchanged with increasing rotati
frequency.

TAC calculations, presented in Fig. 3~a!, show that the
proton h11/2 orbital, labeled e, is relatively unfavorable fo
occupation until a rotational frequency of 0.4 MeV. At
rotational frequency of around 0.5 MeV, the protonh11/2
orbital is seen to cross theg7/2 orbital, labeled a, in the
single-particle proton Routhian plot. The calculations in
cate a linear increase in total angular momentum as a fu
tion of rotational frequency for both configurations ap
from an up bend in the calculated curve for configuration
at a rotational frequency of around 0.45 MeV, which alm
certainly arises from the alignment of the@EF# pair of h11/2
neutrons@see Fig. 3~b!#. This is in qualitative agreement wit

FIG. 3. ~a! Single-particle Routhian plot for protons for108Sb.
The Z550 shell gap is marked. The lowest positive par
(g7/2,d5/2) level above the Fermi level is the solid line labeled
The lowest negative parityh11/2 level is the dotted line labeled
e. ~b! Quasiparticle neutron Routhian plot for108Sb. The negative
parity orbitals are indicated with dashed lines and labeled seq
tially E and F. The positive parity levels are shown with solid lin
and labeled as A, B, etc. with increasing energy. This plot w
generated for a deformation ofe250.11 andg510°.
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the backbend observed in band 2 at a similar rotational
quency. Such an alignment is blocked for configuration
since the quasineutron orbital@E# is occupied.

Configuration 1 has a predicted bandhead excitation
ergy of 2.0 MeV whereas the bandhead of the structure g
erated by configuration 2 is predicted to lie at 2.4 Me
These excitation energies compare favorably with the
served bandhead excitation energies~2.155, 2.749 MeV! of
the two bands. The bandhead of the next most energ
cally favorable configuration,p@(g7/2,d5/2)

2
^ (g9/2)

21#
^ n@h11/2(g7/2,d5/2)

2#, which might arise from the breaking
of a pair of g7/2 neutrons, is predicted to lie at around 4
MeV. In view of the good agreement between the calcula
and experimental excitation energies of the two bands a
more importantly, the fact that the two suggested configu
tions are the least energetic configurations, we restrict
subsequent analysis to these configurations.

An interesting feature of our calculations is that, at a
tational frequency of 0.4 MeV, both configurations bei
considered lead to a solution with a tilting angle,u;25°.
This means that the predictedB(E2) values will be very
nearly equal since the value ofB(E2) is dependent on the
quadrupole moment~deformation parameter! and tilting
angle@18#:

B~E2,I→I 22!5
15

128p
~eQo sin2 u!2. ~1!

TheB(M1) value is proportional to the square of the su
of the perpendicular components of the proton and neu
magnetic moments, given by the following semiclassical
lationship, which is more readily expressed in terms of
proton angular momentum vector and the angle between
vector and the total angular momentum vector@19#:

B~M1,I→I 21!5
3

8p
geff

2 j p
2 sin2 up . ~2!

This expression includes the effective gyromagnetic f
tor, geff5gp2gn . The variablesj p and up are the proton
angular momentum component and the angle between
proton vector and the total vector~see Fig. 4!. The relevant
vector compositions of both configurations, at\v
50.4 MeV, are given in Fig. 4. Figure 4~b! shows how the
angular momentum vector ‘‘blades’’ are relatively asymm
ric for configuration 2 at low frequency. At 0.5 MeV, th
@EF# neutron pair are aligned and the blades become m
more symmetric@Fig. 4~c!#. The tilting angle becomes muc
larger when this alignment is included and the ‘‘shears’’
open. Consideration of this figure demonstrates the consi
able difference between the configurations 1 and 2; this g
metric difference dictates that theB(M1) values will differ
between the two configurations. In fact, TAC calculatio
predict B(M1)/B(E2);10 (mN /eb)2 for configuration 1
and;4 (mN /eb)2 for configuration 2 at low rotational fre
quency (,0.4 MeV). This, in turn, suggests that it ought
be possible to distinguish between the two configuratio
from their experimentalB(M1)/B(E2) ratios.

The TAC model has proved to be very successful in p
dicting theB(M1)/B(E2) ratios for108Sn @6#. For the more
weakly deformed nuclei,105,106Sn, however, the model wa
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2708 PRC 58D. G. JENKINSet al.
somewhat less successful in modeling the experime
B(M1)/B(E2) ratios@5,6#. The under prediction, by an or
der of magnitude, has been attributed to the overestima
in the calculations of the quadrupole deformation in the
near-spherical nuclei, which may arise from either the fail
to take into account the hexadecapole degree of freedom
from other weaknesses of the TAC model such as the inc
plete inclusion of proton-neutron interactions.

Obtaining experimentalB(M1)/B(E2) ratios for108Sb is
complicated by the degeneracy of several of theE2 cross-
over transitions with transitions in the highly fragmented d
cay out of the magnetic rotational bands~see Table I and Fig
1!. This, combined with the interaction of the bands in t
region around the 132 level further complicates the analysi
Despite these difficulties, however, it has been possible
extractB(M1)/B(E2) ratios for the respective bands. Th
somewhat large error bars for some data points reflect
difficulties discussed above. These are shown in Fig. 5 al
with the predictions for the two configurations. The featu

FIG. 4. Vector composition~derived from TAC calculations and
shown to scale! of the total angular momentum, demonstrating t
origin of the difference inB(M1) values between the two configu
rations, for~a! Configuration 1—p@g7/2

2
^ (g9/2)

21# ^ n@h11/2# at a
rotational frequency of 0.4 MeV,~b! Configuration 2—p@h11/2g7/2

^ (g9/2)
21# ^ n@g7/2# at 0.4 MeV, ~c! Configuration 2 at 0.5 MeV

after the alignment of the@EF# neutrons.
al

n
e
e
or
-

-

to

e
g

s

to be noticed in this figure are the good agreement of the
B(M1)/B(E2) values for band 1 with those predicted for
configuration 1, suggesting that band 1 has the configuration
p@(g7/2,d5/2)

2
^ (g9/2)

21# ^ n@E#. The increase in
B(M1)/B(E2) values for the top two experimental points
may be caused by an@FG# neutron alignment predicted to
occur at a rotational frequency of around 0.55 MeV. For
band 2, theB(M1)/B(E2) values at the bottom of the band
are close to those predicted for configuration 2 and the shar
rise in theB(M1)/B(E2) ratios at around 0.45 MeV, which
is mostly probably caused by the alignment of the@EF# neu-
tron pair, appears to be reproduced qualitatively by configu
ration 2. The reasonable agreement between the data and t
calculations supports the assignment of then@A#
^ p@h11/2g7/2^ (g9/2)

21# configuration to band 2.

V. CONCLUSION

In conclusion, two magnetic dipole bands have been ob
served in 108Sb. The suggested configurations for these
bands produce TAC solutions which show good agreemen

FIG. 5. Comparison of calculated and experimental
B(M1)/B(E2) values for 108Sb as a function of rotational fre-
quency for~a! band 1~squares! and the calculation for configuration
1, p@g7/2

2
^ (g9/2)

21# ^ n@h11/2#, ~b! band 2~circles! and the calcu-
lation for configuration 2,p@h11/2g7/2^ (g9/2)

21# ^ n@g7/2#.
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with the experimental bands. The two configurations are
tinguishable, in principle, on the basis of their associa
B(M1)/B(E2) ratios.B(M1)/B(E2) ratios extracted from
the data set agree well with those predicted by TAC cal
lations and support the proposed configuration assignme
The successful calculations carried out in the present w
lend support to the validity of the description of magne
dipole bands in this region in terms of the tilted axis crank
model.
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