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Throughout this project, we studied spectral structure of Schroedinger
operators on various types of carbon nanotubes from the point of view of the corresponding quantum
graph (the differential operators on the metric graphs). The first model is a periodically broken
carbon nanotube. The second one is a zigzag supergraphene-based carbon nanotube. The third one is
zigzag carbon nanotube with multiple bonds. The last one is a zigzag carbon nanotube with
impurities.

In the field of the solid states physics, topological insulators are outstanding materials, which
behave as an insulatorin their interior but contain conducting states on their surfaces. In order to
consider this nature by the method of quantum graph, we compared the spectra of Schrodinger
operators on graphene as the whole space with graphene with zigzag boundaries.
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