Abstract:
The identification of magic numbers for protons and neutrons in atomic nuclei is crucial for advancing our understanding of nuclear structure and the fundamental forces governing nuclear interactions. A number of theoretical and experimental investigations have focused on nuclear shell evolutions emphasizing observables such as nuclear radii, binding energies, electromagnetic transitions, and nucleon separation energies.  In this study, we employ ab initio no-core shell model to analyze the occupation numbers of the lowest single-particle states in the ground states of isotopes (isotones) with Z(N) = 6, Z(N) = 14, and Z(N) = 16. Our findings indicate that these isotopes (isotones) do not exhibit characteristics consistent with being magic numbers across a range of atomic numbers. Notably, however, 14C, 14O, 22Si, 22O, 24O, 34Si and 34Ca, as well as 36S and 36Ca manifest the properties indicative of double-magic nuclei.

