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The purpose of this study was to clarify the electronic states in mesoscopic

one-dimensional such as carbon nanotubes. We had performed theoretical calculation for
finite-length carbon nanotubes by using the effective one-dimensional lattice model which have been
developed by us. We have shown the role of valley degrees of freedom on the formation of quantum
levels of electrons confined in one dimension. And we have discovered that topological states
appear at the edges. Furthermore, by joint international researches, we have shown the Majorana
guasiparticles appear under the superconducting correlation, the localized spin moments on the
topological states by electron correlation and the details of the interaction between the spins.
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