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Physics and Material Design of hierarchical Covalent-Network Materials
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We have studied the geometries and the electronic structure of covaleant-network materials
mainly consisting of carbon. Especially, the fullerene cages, carbon nanotubes, and their complex
materials (so-called peapods), i.e., the carbon nanotubes encapsulating C60 fullerenes, have been

studied in detail. They are all found to possess very interesting new electronic propreties showing

multicarrier metallic behavior, semiconducting character with various band-gap values, etc. In

additon, we have designed the new fullerene-based material having three-dimensionally

polymerized network.
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