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We have studied the contribution of nucleon pairing correlations and unbound
states in atomic nuclei to the diversity of nuclear structures from three aspects: (1) the effect
of tensor forces in proton-neutron correlations on the structure of unbound states, (2) the effect
of neutron-neutron correlations on nuclear structures, and (3) their involvement in structural
changes of the continuum states. Using the Cluster-Orbital Shell Model approach, we have performed
detailed analyses of (1) the relationship between tensor forces and energy levels in 18F, 42Sc, and
58Cu, (2) the formation of the anti-halo structure in 31F, and (3) the contribution of the continuum
states In carbon isotopes.
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