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The region in the nuclear chart between 50 < Z < 82
and 82 < N < 126 is the largest region between tra-
ditional nuclear shells and, thus, ideal to study the
evolution of collectivity and K isomerism originating
from the high-j orbitals around mid-shell. Neglect-
ing any potential sub-shell closures, the nucleus with
the largest number of valence particles in this region is
170Dy with proton number Z = 66 and neutron num-
ber N = 104. Accordingly it should be one of the most
collective of all nuclei with A < 208, in its ground state.
From the high degree of axial symmetry and large de-
formation we expect several long lived, pureK isomers.
In particular, we expect a N = 104, K = 6+ isomer in
170Dy and a N = 106, K = 8− isomer in 172Dy, similar
to the N = 102, K = 6− isomers in 166Gd and 164Sm
recently published1).
A EURICA experiment was carried out in November

2014, where a 345 MeV/u 238U beam impinged on a
Be target and the fragments separated and identified
in the BigRIPS separator and the ZeroDegree spec-
trometer and implanted in the WAS3ABi active stop-
per. The experiment was carried out with two settings,
13.5 hours centering on 170Dy and 45 hours centering
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Fig. 1. Combined particle identification obtained during

the two settings in the experiments.
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Fig. 2. Combined γγ-coincidence spectrum gated on the

decays from the 8− isomer in 174Er.

on 172Dy. The combined PID is shown in Fig. 1.
In Fig. 2, the decay of the known N = 106, K = 8−

isomer in 174Er2) is shown. This shows the capabilities
to measure very long lived isomers by triggering on
conversion electrons in the 4+ → 2+ and 2+ → 0+

transitions, in this case populated by the β-decay of
174Ho. This is not only the heaviest nucleus that has
been measured in EURICA but, with a half life of 4.0 s,
it is also the longest lived isomer. Besides the 170Dy,
172Dy, and the previously known 174Er isomers, the
experimental data set contains several new isomers, β-
delayed γ-rays and new β-decay half-lives. All of these
are currently under analysis.
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Investigation of octupole correlations of neutron-rich Z ∼ 56 isotopes
through β-γ spectroscopy
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A recent study on the existence of static octupole de-
formation in Ra isotopes1) attracted much attention.
The interaction between orbits with ∆J = ∆L = 3 is
responsible for octupole correlations and thus the nu-
clei with orbits having the properties near the Fermi
surface are expected to have large octupole correla-
tions. This corresponds to Z or N ∼ 34, 56, 88, and
134, and neutron-rich Ba isotopes (Z = 56, N ∼ 88)
are also expected to have large octupole correlations.
The Ba isotopes have been studied and octupole bands
with enhanced E1 transition rates have been discov-
ered2). However, the previous study revealed that the
E1 rates do not peak at N = 88, 148Ba92 has large
E1 rates comparable to as much as those of 144Ba88,
while 146Ba90 has much smaller rates. Calculations of
octupole correlation have large uncertainty and differ
from each other. For example, ref3) predicts some β3

values in 150Ba94 while ref
4) argues that the β3 of

150Ba
is almost zero. Experimental investigations of neutron-
rich isotopes in which no excited state is known, such
as 150Ba, are important to understand the strange sys-
tematics of the E1 rates of the Ba isotopes.
We performed β-γ spectroscopy on neutron-rich Z ∼

56 isotopes at RIBF. The neutron-rich isotopes were
produced using in-flight fission of a 345MeV/nucleon
238U beam. Fission fragments were identified by mea-
suring the time-of-flight and magnetic rigidity in the
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Fig. 1. Preliminary γ-ray energy spectra of the β decay

from 152La to 152Ce. The time window is 100 ms from

the ion implantation. The low-energy peaks around 34

and 39 keV are Kα and Kβ X rays of Ce atoms, respec-

tively, after the emission of conversion electrons.

second 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 WAS3ABi5), which consists of five layers
of double-sided-silicon-strip detectors. The γ rays from
the implanted nuclei were detected using EURICA6),
which is an array of 12-cluster Ge detectors in which
each cluster consists of 7 crystals.

Figure 1 shows the γ-ray energy and timing spec-
tra of β-decay events after the implantation of 152La.
Three known γ rays were confirmed at 80.5, 182.5, and
274.6 keV; these had been reported as E2 decays from
the 2+, 4+, and 6+ states of the ground-state band of
152Ce, respectively, by the spontaneous fission of 252Cf
in ref7). From this result for 152Ce, the feasibility of the
measurement and analysis has been confirmed. Anal-
ysis of Ba isotopes is in progress, and the results may
help us understand the octupole correlations of nuclei.
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