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First-principles Study of Interaction between Molecules
and a Gold Surface”

LI Hong-hai, LI Ying-de, WANG Yan-hua, WANG Chuan-kui
(Department of Physics, Shandong Normal University, Yantai 250014, China)

Abstract: By using density functional theory, we have investigated the interaction between a thiol-phenyl

molecule {(4-4'-dimercaptodibenzene) and a gold surface. The frontier orbit theory and the perturbation

theory are also employed to determine quantitatively the constant of interaction energy. The results show

that the bonding between the sulfur atom and the gold atoms corresponds mainly to the covalent bond and

some molecular orbits are extended over the molecule and gold cluster which certainly give channels for the

charge transport. While the other molecular orbits are localized, charge transport can take place by tunnel

mechanism.
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