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Oblate shapes and metastable states of 92, 94Se†
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The main goal of the second SEASTAR campaign1)

performed at the RIBF was the exploration of the nu-
clear structure evolution in the region of a possible on-
set of deformation and shape transition between the two
corner-stone nuclei 78Ni2) and 110Zr.3) As this region is
known for the large abundance of nuclear isomers,4) the
EURICA decay setup5,6) was installed at the end of the
ZeroDegree spectrometer in addition to the SEASTAR
instrumentation. Thus, complementary to the in-beam
spectroscopy data of the Se chain,7) it was possible to
observe internal isomeric decay using high-resolution γ-
ray spectroscopy.8)

The type of metastable configurations observed in de-
formed atomic nuclei, whereby two quasiparticle states
are formed by breaking pairs of nucleons close to the
Fermi level, significantly changing the angular momen-
tum projection on the symmetry axis is known as
K isomers. These typically originate from deformed
Nilsson orbitals coming up from lower-lying shells in
well deformed prolate nuclei. Analogously, the typical
downsloping of these orbitals on the oblate side opens
up the possibility for a new region of K isomers at low
Z and oblate deformation for exotic nuclei, involving
the same orbitals from higher-lying shells as within the
prolate deformed Z ∼ 72 region.

In Ref. 8), we report on the observation of such
states for 92, 94Se from EURICA during the SEASTAR
campaign, see Fig. 1, as well as the impact of their
decay pattern on the discussion of shape evolution
at N = 60. Potential energy surface calculations
suggest oblate Kπ = 7− (ν11/2−[505]⊗ ν3/2+[402])
and Kπ = 9− (ν11/2−[505]⊗ ν7/2+[404]) configura-
tions for the negative-parity states in 92Se, and Kπ =
7− (ν11/2−[505]⊗ ν3/2+[411]) for the isomer of 94Se.
For 94Se, this leads to a hindrance factor of FW =
2.49 × 108 and a reduced hindrance fν ∼ 25. Char-
acteristic values for E1 K-trap decays with ν = 6 are
within 27 ≲ fν ≲ 42.9,10)

Also, the observed Jπ = 7− states have very different
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Fig. 1. Level schemes constructed for 92, 94Se. The arrow
width of each transition indicates its intensity.

decay paths for the two isotopes. The decay properties
can partially be explained considering that the collec-
tive wave functions predicted by the SCCM method for
92Se7) are relatively soft, implying that K is not a good
quantum number due to the lack of well-defined rigid
axial symmetry. For 94Se, however, the SCCM method
proposes a rigid oblate ground state and a rigid pro-
late yrare band, increasing the wave-function overlap
between an oblate isomer and the oblate ground state
relative to the prolate yrare band.

This work presents the observation and interpretation
of 92, 94Se isomeric states. The different isomeric decay
paths of each isotope contrast the relatively smooth sys-
tematics of the ground-state and K = 2 excited bands
observed from in-beam spectroscopy.7) Also, a similar
32 ns isomer was recently observed for 94Kr at the ALTO
facility of the IPN Orsay with the ν-Ball array,11) allow-
ing the systematic evaluation of the 7− and 9− states
along N = 58.
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