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Theoretical analysis on the intermediate length-scale structural formation
induced by concerted intermolecular interactions and the possibility of its
spectroscopic detection
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By conducting electron density analysis on halogen-bonding systems, a series

of intermolecular interaction potential functions that properly represents the electrostatic
environment around the molecule has been derived in a form where the effects of electron
distribution anisotropy and polarization is mutually separated. By using this method, the mechanism
of the enhancement of halogen-bond interaction intensity arising from the cooperative effect with
hydrogen bonding has been clarified. It has also been demonstrated that the anisotropy of the
electron distribution around the fluorine atom in hydrogen fluoride gives rise to characteristic
hydrogen-bond configuration even though this molecule does not donate any halogen bond. Furthermore,

it has also been shown that the change in the IR intensity induced by halogen-bond formation is
correlated to the partially covalent character of the halogen bond.
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