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Study of nuclear clustering using the modern
shell model approach1 ALEXANDER VOLYA, Florida State University, YURY
TCHUVIL’SKY, Lomonosov Moscow State University — Nuclear clustering, alpha
decays, and multi-particle correlations are important components of nuclear dynam-
ics. In this work we use the modern configuration-interaction approach with most
advanced realistic shell-model Hamiltonians to study these questions. We utilize the
algebraic many-nucleon structures and the corresponding fractional parentage coeffi-
cients to build the translationally invariant wave functions of the alpha-cluster chan-
nels. We explore the alpha spectroscopic factors, study the distribution of clustering
strength, and discuss the structure of an effective 4-body operator describing the in-
medium alpha dynamics in the multi-shell valence configuration space. Sensitivity
of alpha clustering to the components of an effective Hamiltonian, which includes
its collective and many-body components, as well as isospin symmetry breaking
terms, are of interest. We offer effective techniques for evaluation of the cluster
spectroscopic factors satisfying the orthogonality conditions of the respective clus-
ter channels. We present a study of clustering phenomena, single-particle dynamics,
and electromagnetic transitions for a number of nuclei in p-sd shells and compare
our results with the experimentally available data.
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