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Physical properties of covalent organic frame materials
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Using the density functional theory, we investigated the energetics and
electronic structures of polymerized hydrocarbon molecules. In particular, we predicted that 2D and
3D covalent networks of polymeric hydrocarbon molecules those were semiconductors with unique band
dispersion relation near the band edges. We also found that the electronic structures of
heterostructures comprising nanocarbon materials exceeded the simple superposition of that of
constituent nanomaterials. Finally, we reported that the electronic structures of nanocarbon
materials under an external electric field are senstive to their shape and size.
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