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The development of worldwide rare isotope beam facilities has brought many new insights in nu-
clear physics. In particular, novel structure in nuclei towards extreme isospin and spin has acquired
great interest over the years for the challenges and implications it involves. Theoretically, covariant
density functional theory (CDFT) has achieved great success in describing many nuclear phenomena
over the past several decades. In particular, a new covariant functional PC-PK1 has been developed
recently in Ref. [1]. It considerably improves the isospin dependence of nuclear properties, and
is more reliable for the description of neutron-rich nuclei [2,3]. Based on this density functional,
CDFT has also been extended for nuclear spectroscopic properties within the tilted-axis-cranking
approach [4,5].

The extended CDFT has provided successful description of many novel rotational structure in
nuclei towards high spin, such as the magnetic rotation [4], antimagnetic rotation [6], reorientation
for nuclear spin [5], etc. These successes have also stimulated a number of new measurements, and
the interactive research between theorists and experimentalists has presented many novel rotational
phenomena; several examples associated with the novel spin modes in triaxial nuclei can be seen in
Refs. [7-10].

The success of CDFT in nuclear spectroscopic properties with high spin is not the only accom-
plishment recently achieved. Going to both the extreme isospin and spin, in Ref. [11], the anomalous
rod shape in carbon isotopes has been investigated in cranking covariant density functional theory,
and the coherent effects between the high spin and isospin have been discussed for the first time in
the stabilization of such a novel shape. By adding valence neutrons and rotating the system, it is
found that the spin and isospin effects enhance the stability of the rod-shaped configuration. This
provides a strong hint that a rod shape could be realized in nuclei towards extreme spin and isospin.
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