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M#%%%t FTHREIZIE, EER EANROFREIZE T, —EBE@LE, orbital) & 258
T-BI%(FE AL, configuration)lZkf L CHEGMH 2T AZ AT 2L E R & 5, INLRICHIE
T 552 L CTE DM/ T #E 2 P E L7- Locally Projected Molecular Orbital(LPMO)% &
JEIZ L7e 1 B ahit 3 R$BE)(3rd Single Excitation Perturbation Theory, 3rdSPT) & 2 -1 JihiE 2 Ik
FEEIQ2ndDPTIZ L > THER L IMZRITK L TEAMED 5 IEBPHEEBET 2 Z LI
7o BEARERFHEMHEERRICN L, SHEEHEOR R L L, ERNNREEZRLDD

DORBICHATE 7Y XLER L,

TR FOBEEE (J530) @ To evaluate the molecular interaction energy by the ab initio (first principle)
quantum chemical calculations, the error inherent to the basis set expansions has to be removed or to be
avoided. The causes of the error are the inconsistency in the approximation for the isolated systems and
for the composite system. In the molecular orbital (MO) based theory and in most of the density func-
tional theory (DFT), the one-electron functions (orbitals) are expanded in terms of Gaussian functions.
So one of causes in the inconsistency is related with the orbitals used; which can be called the Orbital
Basis Inconsistency (OBI). In MO theory, the many-electron wave functions are described by a superpo-
sition of electron configurations, or by a linear combination of Slater determinants. Thus, the second
cause of the inconsistency is Configuration Basis Inconsistency (CBI). Using the locally projected
molecular orbital (LPMO), the 3rd order single excitation perturbation (3rdSPT) and the 2nd order dou-
ble excitation perturbation theory (2ndDPT) are developed. The theory can avoid the OBI by determin-
ing the MO under the local condition and the CBI by restricting the electron configurations in the per-
turbation theory. The method is tested for many molecular clusters using various basis sets, and the cal-
culated binding energies are compared with the published reference energies. The developed code is
sufficiently efficient to study a large water clusters such as (H,O),s with 3rdSPT/aug-cc-pVDZ and
(H,0)¢ with 3rdSPT + 2ndDPT /aug-cc-pVTZ.
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H;CCl1 | F;CCl1 | HsCBr | F;CBr
SAPT? -4.10 | -8.20 | -7.11 -12.72
CCSD(T)* | -4.39 | -7.70 | -6.23 | -10.79
MP2* -4.64 | -7.82 | -6.74 | -10.92
3rdSPT+Disp | -4.55 | -8.84 | -6.62 | -12.36
3rdSPT +2.80 | -1.83 | +1.57 | -4.61
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