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We present ab initio no-core shell-model (NCSM) [1] calculations for the entire sd-shell using the Daejeon16 [2] nucleon-nucleon (NN) interaction. These results obtained using a model space including all many-body states up to Nmax = 4 excitation quanta. Energy levels, as well as M1 and E2 transitions, are computed. We demonstrate a reasonable convergence of the excitation spectrum dominated by 0ℏΩ (valence-space) configurations throughout the sd-shell.
In recent years, a significant progress has been achieved in the development of non-perturbative methods for constructing valence-space effective Hamiltonians based on realistic NN interactions. One of such methods employs the unitary Okubo–Lee–Suzuki transformation applied to the NCSM solutions. Using this method, an effective interaction for the sd-shell, denoted DJ164th [3], has been derived from NCSM calculations of nuclei with A = 16 ÷ 18 nucleons using the Daejeon16 interaction in the same Nmax = 4 model space. The respective effective electromagnetic transition operators are presented in Ref. [4]. In the present work, we discuss the agreement between the NCSM results and those of calculations performed with the effective valence space DJ164th interaction.
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