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First-principles calculation study of the long-range restructuring of
noble-metal surfaces
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The electronic structure of long-period reconstructed surfaces of noble
metals such as a gold(111) surface, was investigated by first-principles density-functional-theory
calculations. In doing so, by calculating the electronic structure of truly semi-infinite surfaces
using the embedded Green®s function method, we were able to obtain important information not
accessible with standard periodic-slab surface models. Among them are (i) the mini-bandgap generated

in the surface band by the long-period potential and (ii) the energy width of a surface state that
becomes a surface resonance due to the back folding of the surface Brillouin zone.
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