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ABSTRACT

Presently, the limits of so-called “no-core” nuclear shell models are at the lighter end
of the sd shell. The limitations are due to the sizes of the Hamiltonian matrices involved
once the particle number becomes large, and computing power is no longer capable
of performing the diagonalisations to obtain relevant eigenenergies and eigenstates.
While some attempts have been made at performing no-core calculations above this
shell, they are subject to severe approximations, calling into question the validity of
such approaches in those regimes.

This talk will concentrate on two problems in the sd-shell:
a) the no-core description of '6C; and
b) a study of mass-19 mirror nuclear pairs.

The first uses a no-core shell model approach while the second also entails the use of the Multi-Channel Algebraic
Scattering (MCAS) method. Both examples suggest that far more detailed structure models are required than are
presently in the literature.
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