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Excited superdeformed bands in 154Dy and cranked relativistic mean field interpretation
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A Gammasphere experiment has been carried out using the 122Sn(36S,4n) reaction to search for excited
superdeformed (SD) structures in 154Dy to investigate the properties of neutron orbitals at superdeformation.
Five new excited SD bands have been identified with intensities ranging from ∼0.7% to ∼0.03% relative to the
154Dy reaction channel. Bands SD1, SD3, SD5, and SD6 are interpreted within the cranked relativistic mean field
theory by using the effective alignment method. High-N intruder configurations are also discussed for bands
SD2 and SD4, based on a comparison of their dynamic moments of inertia, which rise with increasing rotational
frequency, with those of similar bands in neighboring nuclei.
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I. INTRODUCTION

The properties of the excitations occurring in the superde-
formed (SD) energy minimum continue to be a subject of
current interest. In the A ∼ 150 mass region of superdeforma-
tion, there is convincing evidence, accumulated over years
of study, pointing to the role of single-particle degrees of
freedom. Observables, such as the dynamic moments of inertia,
J (2), [1–3], effective alignments ieff [4,5], relative quadrupole
moments [6], and the evolution of these physical quantities
with rotational frequency, can be understood well in most cases
in terms of the occupation of single-particle orbitals.

The 154Dy isotope is located near the upper boundary of
the A ∼ 140–150 SD island. Five SD bands were observed in
153Dy [7], but only single SD bands have been reported so far in
154Dy [8] and 155Dy [9]. A detailed study of the SD structures
in 154Dy will not only help explore the limits of this SD island
and the evolution of the neutron orbitals at superdeformation
but also aid in understanding the nature of excitations in the
SD well. The transitional nucleus 154Dy has a prolate shape
at low spins. Prolate rotational bands terminate in the spin
40h̄–50h̄ range [10]. Above the yrast line, a prolate-to-oblate
phase transition has been identified through the investigation of
quasi-continuum γ rays [11]. The structures along and above
the yrast line are more collective in 154Dy than in 152Dy [12]
and 153Dy [13]. The SD band in 154Dy was the first example
of a SD band decaying at high spin to prolate collective
states along the yrast line [8]. For all other cases in the
A = 150 and A = 190 regions, the SD bands decay to normal
deformed (ND) yrast levels, which correspond either to oblate
aligned single-particle configurations (the A = 150 region) or
to oblate weakly collective states (the A = 190 region). As
a consequence, the feeding from SD states to the ND levels
in 154Dy spans a much broader spin range than in other SD
nuclei. It is also worth mentioning that one of the excited
bands in 152Dy [14] has recently been connected to the yrast
SD band [15]. Surprisingly, the measured properties of this
excited band are consistent with an octupole vibration. In the
mass A ∼ 190 region, however, a number of excited SD bands

in even-even nuclei have been interpreted in terms of collective
excitations, in particular, octupole vibrations [16]. Therefore,
a further study of SD bands in 154Dy has the potential to reveal
new excitation properties of the nucleus in the SD well.

The known SD band in 154Dy was identified in an experi-
ment with the Early Implementation version of Gammasphere,
which consisted of only 36 germanium spectrometers [8]. We
carried out a further study of 154Dy with the full Gammasphere
array. In this paper, we report on the discovery of five new
excited SD bands in 154Dy and on the study of their properties.
The experimental details and results are presented in Secs. II
and III, respectively; the theoretical analysis is discussed in
Sec. IV.

II. EXPERIMENT AND DATA ANALYSIS PROCEDURES

Excited states in 154Dy were populated via the
122Sn(36S,4n) reaction at a beam energy of 165 MeV. The
experiment was performed at the 88-Inch Cyclotron of
the Lawrence Berkeley National Laboratory. The target con-
sisted of a stack of three 330 µg/cm2 isotopically enriched,
self-supporting foils. Decay γ rays were detected with the
Gammasphere spectrometer array [17], which consisted of
103 Compton-suppressed Ge detectors. A total of 1.5 × 109

events was collected. Five or more suppressed Ge detectors
were required to fire in prompt coincidence for an event to be
recorded.

In the off-line analysis, the data were sorted into a database
containing the γ -ray energies and detector identification for
each event. The RADWARE software package [18] was used
to construct three-dimensional (cube) and four-dimensional
(hypercube) histograms and to analyze the γ -ray coincidence
relationships. The RADWARE SD band search routine was used
to find new bands. The statistics and quality of the present data
set are significantly improved over that obtained with the Early
Implementation version of Gammasphere [8]. A study of band
termination in 154Dy, using the new data set, has already been
published [10].
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III. EXPERIMENTAL RESULTS

Five new SD bands, labeled SD2 through SD6, have been
identified in 154Dy. The spectra of all six SD bands are
presented in Fig. 1. Five known SD bands in 153Dy [7] have

also been observed in these data with intensities comparable
to those of the SD bands in 154Dy. Although the previously
known SD1 band in 154Dy has transition energies very similar
to those of SD3 band in 153Dy, SD2–SD5 are clearly different,
except that five transitions in the SD3 band of 154Dy have
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FIG. 1. Coincidence γ -ray spectra for
bands SD1–SD6 in 154Dy. The spectra
were extracted from a four-fold coincidence
histogram by summing all clean triple-
gated spectra. The ND yrast transitions are
marked with asterisks (∗), and the transi-
tions in the lowest negative-parity band are
marked with filled squares. The symbol #
in the SD1 spectrum denotes a 636-keV
contamination from 153Dy. The inset in each
spectrum provides the intensity profile of
the SD band.
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γ -ray energies similar (�1.7 keV) to those of the SD4 band
transitions in 153Dy. However, SD6 band of 154Dy is very
similar to the SD1 band of 153Dy. The differences of γ -ray
energies between the two bands are �2.5 keV for seven
transitions, and �4.4 keV for the remaining seven transitions,
which provided some clean gates for the SD6 band. The
assignment of new SD bands to 154Dy has been carefully
checked. It was possible to obtain clean coincidence spectra
for all SD bands using the hypercube and to investigate their
coincidence relationships with low-lying ND transitions in
154Dy. The bands feed both the positive-parity ND yrast states
and the lowest negative-parity ND band.

The new bands exhibit the typical characteristics of the
SD bands in the A ∼ 150 region. Thus, each band consists of
long sequences (14–19) of transitions in coincidence with each
other; the energy spacings between γ rays are approximately
equal to 46 keV, which is similar to those of other SD bands
in this mass region. For all bands the γ -ray intensity increases
with decreasing transition energy until a constant value is
reached and a decay-out occurs over a few transitions at the
lowest energies. We estimate the intensities of bands SD1–SD6
relative to the strongest ND yrast transition in 154Dy to be
0.70(10)%, 0.30(10)%, 0.11(5)%, 0.07(4)%, 0.05(3)%, and
0.03(2)%, respectively.

The lowest SD1 transition to carry 100% of the in-band
intensity has an energy of 841 keV, and the decay-out of the
band proceeds over four transitions (Fig. 1). The corresponding
transition in the 152Dy(1) band (denoting the 152Dy Band 1 in
Ref. [14]) is at 693 keV, and the decay-out of this band proceeds
over only two transitions. This difference was attributed in
Ref. [8] to a higher excitation energy above the yrast line
in the 154Dy case. The spectra of Fig. 1 further reveal that the
energy of the lowest transition to carry the full intensity of each
band gradually increases (from SD1 to SD6). The decay-out
is seen to proceed over more and more transitions (except in
SD6, where the lower spin transitions are too weak to identify).
This may be caused by increasingly higher excitation energies
of the SD bands.

IV. DISCUSSION AND THEORETICAL ANALYSIS

The theoretical interpretation of the observed bands was
performed with the cranked relativistic mean field (CRMF)
approach [3,4]. This approach has been successfully applied
to the interpretation of different properties of SD bands in
the A ∼ 150 mass region [3,4], as well as to the study of
rotational structures in different parts of the nuclear chart (see
Ref. [19] and references therein). In the past, the interpretation
of the single-particle structure of the majority of observed
SD bands was performed by means of the effective alignment
approach [4,5]. This approach is also used here. The effective
alignment ieff of two bands A and B, that is, the difference
between their spins at constant rotational frequency h̄ω, is
defined as [4,5]

ieff(h̄ω) = IB(h̄ω) − IA(h̄ω). (1)

This quantity includes both the alignment of the single-
particle orbital by which two compared bands differ and
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FIG. 2. (Color online) The dynamic moments of inertia J (2) of
the six SD bands in 154Dy compared with those calculated for the
configurations assigned to these bands. Experimental values are
shown by filled circles; the theoretical results correspond to the solid
lines. The J (2) moment of the yrast SD band in 152Dy is given by open
circles.

the polarization effect associated with the occupation of this
orbital. The spins are not known for the SD bands observed
in 154Dy; however, they are known for the yrast SD band in
152Dy [20]. The latter serves as a reference band (band A)
in the effective alignment method. Thus, by comparing
calculated and experimental effective alignments in the pairs
of the SD bands 152Dy(1)/154Dy(i) one can not only establish
the structure of the SD bands in 154Dy, but also suggest spins
for these bands.

The pairing correlations are neglected in the CRMF calcu-
lations. As seen from systematic studies in this mass region,
this is a fairly good approximation for rotational frequencies
above h̄ω ∼ 0.5 MeV [3–5]. The J (2) values of the SD1, SD3,
and SD5 (up to the band crossing at h̄ω ∼ 0.53 MeV) bands
decrease with increasing rotational frequency (see Fig. 2).
This is a feature typical for rotational bands with weak
pairing [3] and justifies their interpretation within the CRMF
formalism without pairing. The calculations are performed
with the NL1 parametrization of the relativistic mean field
(RMF) Lagrangian. The CRMF equations are solved in the
basis of an anisotropic three-dimensional harmonic oscillator
in Cartesian coordinates characterized by the deformation
parameters β2 = 0.5 and γ = 0◦ and the oscillator frequency
h̄ω0 = 41A−1/3 MeV. The truncation of the basis is performed
in such a way that all states belonging to the shells up to
fermionic number NF = 14 and bosonic number NB = 16 are
taken into account. Our numerical analysis indicates that this
truncation scheme provides sufficient numerical accuracy for
the physical quantities of interest.

All configurations in 154Dy are labeled by the occupation of
the two neutron orbitals above the N = 86 SD shell gap. This
means that the 152Dy yrast SD configuration π64ν72, in terms
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FIG. 3. (Left) Neutron single-particle energies (Routhians) in the self-consistent rotating potential as a function of the rotational frequency
h̄ω. They are given along the deformation path of the yrast configuration in 154Dy and obtained in the calculations with the NL1 parametrization
of the RMF Lagrangian. Long-dashed, solid, dot-dashed, and dotted lines indicate (π = +, r = +i), (π = +, r = −i), (π = −, r = +i),
and (π = −, r = −i) orbitals, respectively. At h̄ω = 0.0 MeV, the single-particle orbitals are labeled by the asymptotic quantum numbers
[Nnz�]� (Nilsson quantum numbers) of the dominant component of the wave function. The occupation of the neutron orbitals above the
N = 86 SD shell gap is shown by open and solid symbols for the r = −i and r = +i orbitals, respectively. The configurations are labeled
by the letters (a) through (j). Their transition quadrupole moments Qt (in eb) and mass hexadecapole moments H40 (in units of 104 fm4), at
rotational frequency h̄ω = 0.65 MeV, are shown below the configuration labels. The values above the figure show the equilibrium Qt and H40

moments at rotational frequency h̄ω = 0.65 MeV of the configuration for which the Routhian diagram is plotted. (Right) The same as the left
panel, but for the ν[761]3/2+ ⊗ ν[521]3/2+ configuration.

of the occupation of the intruder proton N = 6 and neutron
N = 7 orbitals, serves as a reference for labeling 154Dy config-
urations. All possible low-lying SD configurations, for which
convergence has been achieved in the calculations, are in-
cluded in the analysis, and their structures are shown in Fig. 3.
The single-particle orbitals are labeled by [Nnz�]�sign where
[Nnz�]� are the asymptotic quantum numbers (Nilsson
quantum numbers) of the dominant component of the wave
function. The superscripts “sign” to the orbital labels are
sometimes used to indicate the sign of the signature r for
that specific orbital (r = ±i).

Before performing a detailed theoretical analysis, it is
important to understand the experimental features of the
observed bands and to decide whether they agree with
predictions based on the analysis of the SD bands in the
neighboring nuclei 153Dy and 155Dy. This is because the
lowest SD bands in these three nuclei are expected to be built
on neutron single-particle orbitals located above the N =
86 SD shell gap (Fig. 3). The large Z = 66 SD shell gap makes
proton excitations across this gap energetically unfavored in
the frequently used parametrizations of the RMF Lagrangian
(see, for example, Figs. 4, 11, and 12 in Ref. [4]). Only one
neutron is located above the N = 86 SD shell gap in 153Dy,
allowing one to test the available single-neutron orbitals by
comparing experimental and calculated effective alignments.
Such a CRMF analysis has been performed in Ref. [4],
where it is suggested that the SD1 band in 153Dy is based
on the ν[761]3/2+ orbital (see Fig. 5(a) in Ref. [4]) and the
signature-degenerate bands SD2 and SD3 in 153Dy are based

on ν[402]5/2+ and ν[402]5/2− orbitals, respectively (see
Fig. 3(c) in Ref. [4]). This interpretation is in agreement
with the one obtained in the framework of the cranked
Nilsson-Strutinsky (CNS) approach [5,21]. Previous CRMF
calculations did not give a consistent interpretation for the
signature-degenerate SD4 and SD5 bands in 153Dy within a
pure single-particle picture, although the possibility of the
occupation of the ν[514]9/2± orbitals was considered in
Ref. [4]. According to the cranked Woods-Saxon calcula-
tions of Ref. [7] and the CRMF calculations of Ref. [3],
the ν[521]3/2 orbital may be the neutron orbital associ-
ated with these bands. SD1 bands in 154Dy and 155Dy
have been assigned the (ν[402]5/2)2 and (ν[402]5/2)2 ⊗
ν[761]3/2+) structures in Ref. [4], respectively. Under this
configuration assignment, the lowest state in the SD1 band
of 154Dy has spin I0 = 24h̄. However, the comparison of
the experimental and calculated effective alignments in the
152Dy(1)/154Dy(1) and 153Dy(1,2)/155Dy(1) pairs under these
configuration assignments reveals a systematic discrepancy of
about 0.5h̄ [4], which is somewhat larger than is normally
seen.

Under these configuration assignments it is reasonable to
expect that some of the excited SD bands in 154Dy would
originate from the occupation of the single ν[402]5/2 orbital
and of some other neutron orbital located above the N =
86 SD shell gap. This would lead to signature-degenerate SD
bands from signature degeneracy for the ν[402]5/2± orbitals.
Indeed, the SD5 and SD6 bands in 154Dy are interpreted as
signature-degenerate bands based on these orbitals (see the
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FIG. 4. (Color online) The energies of the calculated SD con-
figurations in 154Dy relative to a liquid drop reference AI (I + 1)
with the inertia parameter A = 0.007. The structure of calculated
configurations is given in Fig. 3.

following). A similar situation is expected if the excited
SD bands are built on neutron orbitals active in either the
SD4 or SD5 bands of 153Dy and some other neutron orbital
above the N = 86 SD shell gap, as the latter two 153Dy
SD bands are signature degenerate. However, no expected
signature-degenerate partner band to the SD3 band in 154Dy
has been observed in the experiment.

The energies of the calculated configurations are presented
in Fig. 4. The (ν[402]5/2)2 configuration (conf. b) is the
lowest one in the calculations. The effective alignment in
the 152Dy(1)/154Dy(1) pair is overestimated by ∼0.5h̄ in

the calculations [Fig. 5(a)]. In comparison, the effective
alignments in the 152Dy(1)/153Dy(2) and 152Dy(1)/153Dy(3)
pairs, where the compared bands differ in the occupations of
the ν[402]5/2+ and ν[402]5/2− orbitals, is reproduced well in
the calculations (see Fig. 3(a) in Ref. [4]). If the additivity
principle for effective alignments [22,23] would hold, then
ieff in the pair 152Dy(1)/154Dy(1) would be close to zero above
h̄ω ∼ 0.4 MeV. This value is achieved in the calculations; how-
ever, the experimental value ieff ∼ −0.5h̄ for this pair of bands
suggests that the additivity of effective alignments is violated
in the data. Indeed, the effective alignment resulting from the
(ν[402]5/2)2 configuration [Fig. 5(a)] is approximately equal
to the sum of effective alignments from the ν[402]5/2+ and
ν[402]5/2− orbitals (as extracted from the comparison of the
bands in 153Dy and 152Dy; see Fig. 3(a) in Ref. [4]).

The likely explanation of this experimental feature is related
to the increase of pairing in the 154Dy SD1 band as compared
to SD1 in 152Dy. The pairing in the yrast SD band in 152Dy is
considerably quenched because it is energetically expensive to
scatter pairs of particles from the states below the large N = 86
and Z = 66 SD shell gaps to the levels above these gaps [24].
Although pairing is still present [2,24], it is weak. As a result,
the calculations performed without pairing are successful in
describing the properties of many SD bands [3–5,20] in this
mass region. The addition of one neutron to the 152Dy SD core,
resulting in the 153Dy SD bands, does not change the pairing
since a single neutron above the N = 86 SD shell gap does
not form a pair. This explains why the experimental data in
153Dy are described well in the unpaired CRMF formalism [4].
The situation is changed when two neutrons are placed into
two different signatures of the same Nilsson orbital above the
N = 86 SD shell gap, as is the case in 154Dy. The scattering
of this neutron pair to other single-particle orbitals above the
N = 86 SD shell gap is energetically inexpensive in view of
the high density of the available single-particle states (see
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Fig. 3). Note that this density is also higher than the one
below the N = 86 SD shell gap. This will result in increased
neutron pairing for the (ν[402]5/2)2 configuration. In turn, this
leads to a decrease in angular momentum at a given frequency
and, thus, to negative values of the effective alignment ieff for
the 152Dy(1)/154Dy(1) pair. This mechanism, however, is not
effective (owing to the broken pair) in configurations where
two neutrons are placed in different Nilsson states above the
N = 86 SD shell gap. It was pointed out in Ref. [1] that
the behavior of J (2) moments with respect to h̄ω is primarily
influenced by the number of high-N intruder orbitals occupied
in situations where the pairing is weak. The J (2) values of
154Dy SD1 are essentially the same at all frequencies as those
of SD1 in 152Dy and of SD2 and SD3 in 153Dy [7]. This is
because these four bands, as just discussed, have the same
high-N intruder configuration, π64ν72. As is seen in Fig. 2(a),
the dynamic moment of inertia of the SD1 band is described
rather well by the calculations.

The SD3 band undergoes a band crossing at h̄ω ∼
0.45 MeV [Fig. 2(b)], above which it exhibits a rather
smooth behavior, as follows from the effective alignments ieff

[Fig. 5(b)] and the dynamic moments of inertia [Fig. 2(b)].
The J (2) values of this band are markedly higher than those
seen in 152Dy(1) band, but they are very similar to those
seen in the 153Dy SD1 band, where an additional j15/2

orbital is believed to be occupied [4,25]. The analysis of the
effective alignments [Fig. 5(b)] suggests that the SD3 band
has the ν[761]3/2+ ⊗ ν[521]3/2+ structure above the band
crossing. Under this configuration assignment the lowest state
in the band has spin I0 = 33h̄. The experimental effective
alignment is reproduced well around h̄ω ∼ 0.5 MeV, but it is
overestimated by 0.5h̄ at the highest frequencies observed.
This is, however, the typical accuracy for the description
of effective alignments of the high-N intruder orbitals (see
Ref. [4]). The experimental dynamic moment of inertia is
also slightly overestimated in the calculations [Fig. 2(b)]. The
calculations suggest that band SD3 should have a signature
partner band with the ν[761]3/2+ ⊗ ν[521]3/2− structure. As
follows from Fig. 3 (right panel), these two bands should be
almost signature degenerate because of very small signature
splitting of the ν[521]3/2± orbitals at rotational frequency
h̄ω � 0.5 MeV. However, no such band has been seen in
experiment. This could be because the band population is at
the very limit of experimental sensitivity.

The SD5 band undergoes a band crossing at h̄ω ∼
0.55 MeV [Fig. 2(e) and Fig. 5(c)]. Above this crossing, the
effective alignment ieff and dynamic moment of inertia are
described very well by the ν[761]3/2+ ⊗ ν[402]5/2+ config-
uration. Under this assignment, the lowest state in this band
has spin I0 = 31h̄. The J (2) values are similar to those of the
152Dy(1) band at frequencies lower than h̄ω = 0.53 MeV, but
they increase compared to the latter above the crossing. This
suggests that a strong interaction of some νN = 5+ (where
we label the orbital only by its principal quantum number N

and the sign of the signature) and ν[761]3/2+ orbitals may be
responsible for this band crossing and that the SD5 band does
not contain a ν[761]3/2+ neutron below the crossing.

The SD6 band is the signature partner of SD5. This is
supported by a comparison of effective alignments of the two

bands, which indicates that the bands are signature degen-
erate [Figs. 5(c) and 5(d)]. The ν[761]3/2+ ⊗ ν[402]5/2−
structure is assigned to the SD6 band. Under this configu-
ration assignment, the effective alignment ieff is very well
described [Fig. 5(d)] and the dynamic moment of inertia is
reasonably described [Fig. 2(f)] above the band crossing. The
effective alignment analysis suggests that the lowest state
in this band has spin I0 = 36h̄. The effective alignments
from the ν[402]5/2± and ν[761]3/2+ orbitals in 153Dy are
well described in the CRMF calculations (see Figs. 3(c) and
5(a) in Ref. [4]). Furthermore, the effective alignments from
combined ν[761]3/2+ ⊗ ν[402]5/2± configurations in 154Dy
[Figs. 5(c) and 5(d)] are very close to the sum of effective
alignments from individual ν[402]5/2± and ν[761]3/2+ or-
bitals that were seen in 153Dy. The experimental effective
alignments of these bands with respect to the 152Dy(1) band are
also described well in the calculations for rotational frequency
h̄ω � 0.5 MeV. Thus, the additivity of effective alignments is
fulfilled in the case of bands SD5 and SD6. This is contrary
to the case of the SD1 band in 154Dy (see earlier discussion),
where the violation of additivity of effective alignments is
most likely due to the increase of neutron pairing in the SD1
band of 154Dy as compared to the SD1 band in 152Dy. This
increase is not present in bands SD5 and SD6 since their
configurations do not involve a neutron pair above the N = 86
SD shell gap. This is, most likely, the reason why the effective
alignments in the 152Dy(1)/154Dy(5,6) pairs are described well
in the calculations.

The J (2) values of the SD2 and SD4 bands exhibit a very
different trend than those just discussed (see Fig. 6). The
shape of these J (2) curves allows one to suggest a possible
scenario for structure changes. The moments of these two
bands decrease gradually with increasing rotational frequency
up to h̄ω ∼ 0.5 MeV. This type of behavior is typical for
configurations in which the pairing is weak. By considering
the relative properties of dynamic moments of inertia of these
two bands with respect to that of the 152Dy(1) band (see
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FIG. 6. (Color online) The J (2) moments of inertia rise vs
rotational frequency for several SD bands in 151Dy [26], 152Dy [14],
and 154Dy.
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Fig. 2), it is reasonable to suggest that the SD4 (SD2) band
has less (more) intruder orbitals occupied than the SD1 band
in 152Dy at these frequencies. The dynamic moments of inertia
increase considerably with increasing rotational frequency
in the h̄ω = 0.5–0.6 MeV range. Unpaired band crossings
resulting from a strong interaction of two orbitals with the
same quantum numbers is a possible source for this feature.
The fact that the band crossing in the SD2 and SD4 bands
takes place in the same frequency suggests that the same pair
of orbitals is involved in both instances. Above this crossing,
the rate of increase in J (2) with h̄ω is very similar to the one
seen in the 152Dy SD4 and SD5 bands [14] and in the 151Dy
SD1 band [26]. This increase quite likely indicates the rise
of pairing correlations above the band crossing. As shown in
Ref. [3], for the example of the 151Dy SD1 band, it is unlikely
that unpaired CRMF calculations can reproduce this trend in
J (2). Calculations based on the CNS approach [5], another
type of unpaired formalism, face the same problem [27]. Band
crossings are also seen at the highest observed frequencies in
the SD2 and SD4 bands of 154Dy (Fig. 6). There might also be
one additional crossing in the SD2 band at h̄ω ∼ 0.65 MeV.
Experience tells us that the calculations of such structures are
quite complicated and seldom lead to a reliable interpretation
in the unpaired formalism. Therefore, a detailed interpretation
of the structure of bands SD2 and SD4 will not be attempted

here. Nevertheless, the properties of the SD2 and SD4 bands
above h̄ω ∼ 0.6 MeV suggest that they have more intruder
orbitals occupied than the configuration π64ν72 assigned to
the SD1 band in 152Dy.

V. SUMMARY

Five new excited SD bands have been observed in 154Dy.
The bands SD1, SD3, SD5, and SD6 were interpreted within
the cranked relativistic mean field theory. The high-N intruder
configuration π64ν72 was suggested for SD1 band, and
π64ν73 was suggested for SD3, SD5, and SD6 at frequen-
cies above h̄ω ∼ 0.5 MeV. The rise of J (2) moments with
increasing rotational frequency, seen in bands SD2 and SD4,
may indicate the presence of pairing and of band crossings.
Those features cannot be addressed in the current calculations
within the unpaired formalism.
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