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Introduction 

 

Present day methods and computers have evolved to a stage where it is possible to 

obtain fairly accurate intermolecular potentials from ab initio electronic structure 

calculation. Basically there are two methods: the supermolecule method and symmetry 

adapted perturbation theory (SAPT). SAPT is designed to calculate the interaction energy 

of a dimer, a system of two arbitrary closed-shell monomers[1]. Each monomer can be 

an atom or a molecule. Although some recent SAPT applications are concerned with 

interactions between open-shell monomers, we restrict ourselves here to close-shell 

systems with using of SAPT2006 soft ware. Weak interaction between closed-shell atoms 

and molecules play an important role in a great variety of physical and chemical 

phenomena. 

In this paper we calculated pair interactions by SAPT2006 soft ware.   SAPT2006 is a 

computer code implementing the man-body version of SAPT. 

SAPT can accurately predict the complete intermolecular potential energy surfaces for 

weakly bound molecular complexes with using of SAPT2006 soft ware[2]. 

 

 

Results 

 
The calculation of the interaction of a dimer using SAPT2006 involves four steps. In 

the first step, one and two-electron integrals are computed in a chosen orbital basis set 

and then SCF calculations are performed on both monomers. The SCF calculation for the 

dimer can also be performed at this stag. Several integral /SCF packages are inter faced 

to SAPT2006 and can be used, including free packages such as ATMOL1024. After the 

SCF calculations are completed, the atomic integrals are transformed in to molecular 

integral using the 4 – index transformation program tran. In the third step, the 
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Coupled-Cluster (CC) program ccsdt is invoked to calculate the MBPT and / or CC 

amplitudes for monomer A and B. finally, the sapt program is run to computer the 

interaction energy components. 

SAPT used to compute intermolecular pair potentials. For the water dimer results 

being tested that including: electrostatic, induction, dispersion and exchange energies. 
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