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Many different shape degrees of freedom play important roles in determining nu-
clear properties at the ground state and saddle point and in locating the fission path.
By breaking both the axial and the spatial reflection symmetries simultaneously, we
have developed multidimensionally-constrained covariant density functional theories
(MDC-CDFTs) [1–4] in which all shape degrees of freedom βλµ with even µ, such as
β20, β22, β30, β32, β40, etc., are included self-consistently.

The MDC-CDFTs have been applied to the study of fission barriers and potential
energy surfaces (PES’s) of actinide nuclei [1, 2], third minima in PES’s of light ac-
tinides [5], shapes and PES’s of superheavy nuclei [6], non-axial octupole Y32 cor-
relations in N = 150 isotones [7] and Zr isotopes [4], axial octupole correlations in
MχD [8] and in Ba isotopes [9], and shapes of hypernuclei [10, 11]. Based on the
PES’s from MDC-CDFTs, the dynamics of spontaneous and induced fissions in ac-
tinide nuclei has also been studied [12, 13]. In this talk I will introduce MDC-CDFTs
and focus on applications on octupole correlations and deformations in nuclei.
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