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To understand the quantum phase transition where the nuclear shape changes
with an increasing number of neutrons and protons, our study focused on the nuclear structure of
nuclei in the “ Island of Inversion” around Mg-32, which is known for the disappearance of the
neutron magic number 20. This is an international collaboration between Osaka University group and
TRIUMF, combining our unique method of extracting precise information on nuclear structure by
spin-polarized nuclei with proprietary laser technology at TRIUMF to elucidate atomic structures. A
spin-polarized beam of the alkaline earth metal Mg was developed, and a test experiment using the
alkali metal Na with low beam intensity has been performed. We carried out experiments to reveal the

nuclear structure of Al-31 and Al-33 isotopes through the (3 -decays of spin-polarized Mg-31 and
Mg-33 nuclei. The result for the nuclear structure of Al-31 has been completed and summarized into a
submitted paper.
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