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We have adopted the microscopic quasiparticle-phonon model to carry out a systematic study
of the low-lying excited 0+ states populated in large abundance in several deformed nuclei by
high-resolution (p, t) transfer reaction experiments performed at the Tandem accelerator of the
Meyer Leibnitz Laboratory of the University and Technical University in Munich [1-4].

We have computed energy levels, E0 and E2 transition probabilities, and two-nucleon trans-
fer spectroscopic factors and compare all these quantities with the experimental data. This
comparative analysis, complemented with a detailed investigation of the phonon content and
shell structure of the wave functions, has enabled us to get a deep insight into the nature of
these 0+ states and to single the properties shared by all nuclei from the ones induced by the
peculiar shell structure of each system.

The calculation fully accounts for the observed large abundance of the 0+ excitations. More-
over, it shows that most of the observed 0+ excitations, at energies below 3 MeV, correspond to
one-phonon states built out of pairing correlated two-quasiparticle components. These pairwise
configurations, however, add coherently only in one state. Only this 0+ is pairing collective and
is strongly populated in (p, t) two-nucleon transfer reactions, in agreement with the experimental
data.

The energy distribution and magnitude of the two-nucleon transfer strength collected by
these low-lying 0+ is affected considerably, especially in some nucleus, by the coupling with the
two-phonon configurations. These represent the main ingredients of the high-energy 0+ states
(above 3 MeV). Because of their multiphonon nature, these high-energy states are populated at
a very low rate in the (p, t) reactions, consistently with experiments.
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