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Creation and Structural Control of Nanocables Using Physisorbed Monolayers
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Though conjugated polymers are considered as wiring materials in molecular
electronics, their characteristics depend not only on the chemical formulae but on the steric
structures and aggregations difficult to control precisely. We presented the concept of "nanocable",

i.e., an array of all-trans m -conjugated chains periodically bridged with and maintained at
regular intervals by alkyl chains. Using the first-principles calculations, ultraviolet
photoelectron spectroscopy, metastable atom electron spectroscopy, and scanning tunneling
microscopy, we examined intercorrelations among the chemical, geometric, and electronic structures,
and sought for means to control them. We fabricated a prototype NC containing polydiacetylenes and
polyacetylenes arranged alternately by polymerizing alkatetrayne molecules laid flat and physisorbed

on a cooled graphite surface, and demonstrated the peculiar electronic structures.
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