Investigating shape coexistence in ““Se using Coulomb excitation
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The neutron-deficient selenium and krypton nuclei have been observed to exhibit a wide range of
shapes at low excitation energy [1]. Typically, for even-even nuclei in this region, the ground states
are of prolate deformation with oblate states built on a deformed 0T state. However, certain nuclei,
such as "?Kr and %8Se, are suggested to have the reverse configuration [2, 3|, i.e. an oblate ground
state with a prolate band built on the excited 0T level. Our investigation focuses on "Se (Z=34,
N=40), which from existing spectroscopic data has been thought to exhibit strong configuration
mixing at low spin [1]. A recent S-decay measurement [4] provided for the first time firm spin
assignments of multiple low-lying states in “*Se and proposed an alternative interpretation, namely
that the states typically believed to be of either oblate or prolate shape are of a vibrational quasi-
spherical character, and that a deformed structure built on the Oé" state is present at a higher
excitation energy.

To study deformation of the collective structures observed at low excitation energy in "*Se,
a Coulomb-excitation experiment was performed at Legnaro National Laboratories, Italy, using
a 240-MeV ™Se beam on two different targets, 12°Sn and 20%Pb. For ~-ray detection 23 triple
clusters of AGATA were used, with SPIDER [5] positioned at backward angles to detect scattered
beam ions. A total of 18 excited states were populated up to 3.2 MeV excitation energy, including
the ground-state band up to spin 8, the presumed oblate structure up to spin 6, as well as the O;f
and 2 states, postulated by Ref. [4] to be strongly deformed. Moreover, an intense transition
from a state at 2146 keV, that has never been observed before in y-ray spectroscopy, is present in
the spectra, indicating a collective character of this level.

The ongoing analysis focuses on the extraction of the ~-ray intensities, from which a set of
electromagnetic matrix elements in “4Se will be determined, including quadrupole moments of
excited states. The sensitivity to those will be enhanced by the use of two targets strongly differing
in atomic number Z. From the obtained E2 matrix elements, quadrupole deformation parameters
for the 0] and 05 states will be determined, including the non-axiality parameter v. Details of
the performed experiment and selected aspects of the Coulomb-excitation data analysis will be
presented along with the preliminary results.
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