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Abstract: In this work, via coupled-cluster CCSD and other quantum chemistry methods, some systems with intermo-
lecular van der Waals (vdW) interactions are calculated, including crystal face of molecular hydrogen (H,)s, crystal cell
of molecular hydrogen ((H,)s),, benzene dimer (CgHg), as well as dimer between molecular hydrogen and hydrogen
fluoride HH----FH. Corresponding difference maps of electron density are also plotted. In terms of graphical analysis,
vdW interaction is investigated; orientation force, induction force and dispersion force are discussed; the similarities
and differences between coordinate bonds, hydrogen bonds and vdW interactions are analyzed. The mechanism and
characteristic of intermolecular vdW interaction are concluded. vdW interaction has identical nature as covalent bonds
and hydrogen bonds, namely under certain circumstances, shared electrons form attractive force to contend with the
nuclear- nuclear and electron-electron repulsive force, and eventually achieve balance.

Keywords: Quantum Chemistry; Van Der Waals Interaction; Electron Density Difference; Hydrogen Molecule Crystal
Cell; Inter Molecular n-n Interaction
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