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Cluster structures at the limits of the nuclear
landscape
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Investigating the properties of individual nucleons leads to a more detailed exploration of
nuclear physics. We employ the relativistic mean-field model to study the behavior of nuclei and nuclear
matter. Nuclear density is treated as a fundamental variable, and an energy function is employed to depict
the interactions between the nucleons. The conventional Hartree-Fock Bogoliubov model is expanded rel-
ativistically (RHB) [1], offering a unified approach to nuclear mean-field and pairing correlations, enabling
an accurate portrayal of ground and excited states of nuclei. This framework is further refined with density-
dependent meson exchange (DDME) [2] functional, enhancing the description of asymmetric nuclear matter,
neutron matter, and nuclei far from stability.

The region of the nuclear landscape abundant in neutrons showcases captivating phenomena,
including the formation of exotic structures like clusters and halos, the coexistence of various
shapes, phase transitions, and the suppression of shell effects [3,4]. Here, we try to analyze the
cluster structures and low-energy monopole strength in neutron-rich nuclei.
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