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Accuracy of intermolecular interaction energies of molecules including hetero atoms using
Grimme’s dispersion corrections

(Research Center for Computational Design of Advanced Functional Materials, National
Institute of Advanced Industrial Science and Technology) OSeiji Tsuzuki, Tadafumi Uchimaru

Intermolecular interaction potentials for 11 complexes were calculated using several
functionals with Grimme’s dispersion correction methods of the D2, D3 and D3BJ versions.
The calculated potentials were compared with the CCSD(T) level potentials to evaluate the
accuracy of the dispersion corrected DFT methods for calculating the intermolecular
interaction energies. The performance of the calculations depends strongly on the choice of
functional and dispersion correction method. Neither combination of the functionals and the
dispersion correction methods can reproduce well the CCSD(T) level interaction potentials of
all the 11 complexes. The improvement of the functionals from GGA to hybrid GGA or meta
GGA is not essential for improving the performance. The interaction potentials for the benzene
and CF, dimers calculated by the dispersion corrected DFT methods are shown in Figure. The
dispersion-corrected DFT potentials for hydrocarbons often well reproduce CCSD(T)
calculations well, while those for molecules including heteroatoms often do not match well.
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