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Abstract

Since Density Functional Theory (DFT) had been originally introduced into the
world of quantum chemistry, it has become immensely popular for applications on a
broad variety of systems. Among these are also systems containing dispersion interac-
tions, which are usually unaccounted for in DFT due to the approximate nature of the
exchange-correlation functional. The Buckingham-Hirshfeld method (BH-DFT-D)!™
allows to correct the description of dispersion interactions obtained using (semi)-local
exchange-correlation functionals by evaluating the missing term in the interaction
energy from the ab initio multipole polarizabilities of the interacting entities.

In the present form of the BH-DFT-D method, the dispersion energy is calculated
for a dimer through a four-centered, fully anisotropic correction term that depends
on the atomic polarizability tensors. The atomic polarizabilities are obtained by par-
titioning the molecular polarizabilities using the Hirshfeld method.® A four-centered
damping function is introduced to compensate for the penetration effects at shorter
distances and the partial recovery of dispersion energy by the functionals from the
overlap density. The damping function is fitted to reproduce optimal interaction en-
ergies and geometries of 21 dispersion bonded dimers. Results for the interaction
energies of the S22 and S66 data sets are presented, showing the BH-DFT-D method
allows to reproduce interaction energies at the chemical accuracy level.
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