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Lifetime measurement in 144Gd
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Evidence for the coexistence of superdeformed, triaxially deformed collective
AI=2, and weakly deformed oblate AI=1 structures has been recently reported for
144Gd [1,2], which at low spins has an approximately spherical shape. Such a
complicated coexistence of very different excitation modes was predicted already in
1985 by J. Dudek et al. [3] to be a general feature for nuclei in this mass region. The
observation and the interpretation of the coexistence and the transition between
different shapes, plays an important role for the applied mean field description.

In the previous work on 144Gd [2], the multipolarities of the strongest y-transitions
placed in the level scheme were obtained in a directional correlation (DCO) analysis of
the coincidence data. DCO ratios of the transitions forming the AI = 1 sequence were
found to have values consistent with a quadrupole/dipole mixing ratio 6 changing from
w-1.0 to w-0.2 as a function of spin. This was interpreted as an indication of a negative
quadrupole moment (or an oblate nuclear shape) for the dipole band in 144Gd, similarly
to the dipole bands in the 198"201pb nuclei (see, e.g., [4,5]).
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Fig. 1 Examples of y - ray spectra recorded for one detector at 9 = 151° and 29°
relative to the beam axis. Spectra are given for target - stopper "distances of 0, 45, 100, 250
and 400 jim.



In the Pb region it was found that oblate dipole bands have large B(M1) and small
B(E2) values, as measured for I98Pb [6]. The proof that the dipole bands in l44Gd have
similar features requires lifetime measurements. Therefore lifetime measurements of
excited states in 144Gd were carried out using the Koln RDM-plunger together with the
2*3 CLUSTER detector setup in Heidelberg. This setup of two rings of three
CLUSTER detectors symmetrically arranged around the beam- entrance and exit,
provides a good geometry for lifetime measurements, with 6, 9, 6, 6, 9 and 6 detectors
at detector-angles relative to the beam-axis of 8 = 151°, -136°, 122°, 58°, -44° and
29° respectively. The nucleus was populated in the 100Mo(48Ti,4n)144Gd reaction at a
beam energy of 205 MeV, giving a recoil velocity of v/c * 2.6 %. The target consisted
of a self-supporting foil of 100Mo enriched to 97.4 % with a thickness of 1.02 mg/cm2.
A gold foil with a thickness of 11.5 mg/cm2 was used, in the plunger, as a stopper for
the recoiling nuclei. Three- and higher fold y-ray coincidences were measured at 12
target-stopper distances between 0 urn and 400 am. More than 108 events were
collected at each distance. Examples of y - ray spectra recorded for a detector at
8 = 151° and 29° relative to the beam axis are shown in, respectively, the left and right
column of figure 1. Spectra are shown for target-stopper distances of 0, 45, 100, 250
and 400 |im. A dependence of the intensity of the stopped and shifted components on
the target-stopper distance are clearly seen for the 1017.8 keV 12+—>\0+ transition in
144Gd, and for the 1023 keV transition, which has been placed in the level schemes for
both 144Eu and 143Gd. The 1002 keV transition, belonging to the level scheme of 144Gd
is an example of a transition depopulating a long-lived state, which therefore has no
shifted component. The analysis is still in progress, but shifted and stopped
components for transitions in both the dipole and quadrupole bands in 144Gd have been
observed. From the preliminary analysis it seems feasible to obtain lifetimes also for
levels in several of the neighbouring nuclei.
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