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II-1. Nuclear Physics

Investigation of octupole correlations of neutron-rich Z ~ 56 isotopes
by (3-v spectroscopy
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It has long been a question whether there exist nu-
clei with static octupole deformation. The interaction
between orbits with AJ = AI = 3 is responsible for
octupole correlations and the nuclei with such orbits
close to the Fermi surface are expected to have large
octupole correlations. The Possible nucleon numbers
where this occurs are Z or N ~ 34, 56, 88, and 134.
The neutron-rich Ba isotopes (Z = 56, N ~ 88) are
expected to have large octupole correlations and are
good candidates for octupole deformation. The even-
even Ba isotopes have been studied from A = 140
to 148, and low-lying positive- and negative- parity
octupole bands connected with enhanced E1 transi-
tion rates have been discovered!). Although the E1
rates should have a peak at N = 88, Ref.!) revealed
that 148Bagy has E1 rates as large as those of '**Bags,
whereas 145Bagy has much smaller E1 rates. The the-
oretical calculations available so far provide different
answers for octupole correlations in this region. For
example, the microscopic-macroscopic method? pre-
dicts some B3 values, whereas Hartree-Fock calcula-
tion®) argues that there is no state with a dipole mo-
ment. Therefore, the experimental investigations of
more neutron-rich Ba isotopes is required.

We performed (-7 spectroscopy on neutron-rich Z ~
56 isotopes at RIBF. The neutron-rich isotopes were
produced using in-flight fission of a 345MeV /nucleon
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Fig. 1. Preliminary ~-ray energy spectra of the § decay
from '%°Cs to °°Ba. The time window is 200 ms from
the ion implantation.

238U beam bombarding a 3-mm thick Be target. The
typical intensity of the primary ?*®U beam was ~ 6
pnA during the two days of measurement for the Ba
region. Fission fragments were identified by measur-
ing the time-of-flight and magnetic rigidity in the sec-
ond stage of BigRIPS and by measuring the energy
loss by using the ion chamber at the final focal plane,
F11. The secondary beam was implanted into an ac-
tive stopper WAS3ABi®, which consists of five layers
of double-sided-silicon-strip detectors for ion-3 corre-
lation. The ~ rays from the implanted nuclei were de-
tected by using EURICA®), an array of 12-cluster Ge
detectors in which each cluster consists of 7 crystals.

Figure 1 shows the «-ray energy spectrum of 3-decay
events after the implantation of 1°°Cs. Candidates for
peaks are present at energies of 100 and 597 keV. The
peaks at 100 keV can be interpreted as the 2% to 0% ~
decays. The energies of the proposed 21 level of 1°°Ba
is lower than those in '*®Ba, indicating an increase in
quadrupole deformation at °°Ba. Test of the signifi-
cance of the 597-keV peak and examination whether it
can be a negative parity state with octupole collectiv-
ity are in progress.
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