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First-principles study of various charge ordered states of molecular conductors
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Molecular conductors show a rich variety of ground states such as
antiferromagnetic state, quantum spin liquid, superconductivity, charge ordering (CO), spin-density
wave ordering, spin-Peierls state, and so on. Such a richness of properties originates from
relatively large Coulomb interactions. Among them, CO state is an electronic state where charge
density becomes disproportionate between molecular sites. However, to the authors’ knowledge, there

is no report of first principles density-functional theory (DFT) study on insulating states
mentioned above. Standard exchange-correlation functionals often fail to reproduce the insulating
states of the strongly correlated systems. Thus, we need accurate, reliable, but efficient
computational approaches which can be applied with a reasonable cost. In this work, we studied the
electronic and structural properties of experimentally showing CO insulating ground state using
hybrid functional calculations.
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