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Development and Application of Electron Correlation Theory Suitable for Molecular In
teraction Study
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The perturbation theory based on the Locally Projected Molecular Orbitals (LPMO PT
) was developed to study the weak non-covalent molecular interaction. The LPMO PT successfully avoids the
basis set superﬁosition error (BSSE) by removing the orbital basis and configuration inconsistencies. Usin
g the openMP, the time-consuming parts of the codes were parallelized, and the latest version of the code
enables us to efficiently compute the binding energy of (H20)25 with the aug-cc-pVDZ basis set. The calcul
ated relative binding energies of the isomers of (H20)n (n=6, 8, 13, 20 and 25) agree with those calculate
d with the more sophisticated and computation-demanding methods. One of the advantages of the LPMO PT is t
hat the energy contribution from the charge-transfer and dispersion terms can be evaluated for every pair
of the molecules in the large size of molecules. By utilizing these terms, the hydrogen bonded networks in
water clusters are analyzed.
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