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Development of an exchange functional on the basis of the electron density defined
on the energy coordinate

TAKAHASHI, Hideaki
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2 GGA

The current DFT suffers from two major problems. The first one is referred to as
the static correlation error and the other is known as the self-interaction error. The former error
increases drastically in the dissociation limit of a chemical bond and the latter manifests itself in a
system with excess electrons. To solve these problems we introduced a concept of the energy electron
density by projecting the electron density on the energy coordinate defined as the electrostatic
potential formed by the nuclei in the system. Then, a novel exchange functional was developed on the
basis of the energy electron density. To examine the efficiency of the method we applied this functional
to the calculation of the potential energy curves for diatomic molecules. It turns out that the PEC for
these molecules can be adequately computed with the comparable accuracy as the current exchange
functional based on GGA approximations.
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