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Density functional theory calculations on interchain interactions operated between a few thiophene
oligomers inside carbon nanotubes

T. YUMURA, H. YAMASHITA (Kyoto Institute of Tech., yumura@chem kit.ac.jp)

We investigated the arrangement of methyl-terminated terthiophenes inside a nanotube by density functional
theory (DFT) including dispersion corrections. After conducting DFT calculations, a variety of arrangements
of the inner terthiophene chains was found, depending on host-tube diameters. Because of the various inner
thiophene arrangements, the chains interact differently. The interactions are stronger in a smaller tube
compared to within a larger tube, indicating importance of tube confinements to the interchain couplings.
Accordingly, tube confinements are key factors in determining the energy levels of the frontier orbitals of
contained multimeric terthiophenes, concomitantly with their electronic transitions.



