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Suggestion of Strategy for Development of Thermoelectric Nanomaterials Based on
the Kubo-Luttinger Theory
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This study proposed design concepts to improve thermoelectric properties of
low-dimensional thermoelectric materials using the Kubo-Luttinger theory. (1) We predicted the
optimal nitrogen concentration that maximizes the power factor (PF) of nitrogen-doped carbon
nanotubes and found that the maximum PF value increases as the carbon nanotube diameter decreases.
(2) We also found that applying a perpendicular electric field to a bilayer graphene significantly
enhances the PF near the band edge. (3) Finally, we suggested that if the bands are degenerate at
the Fermi level, both large electrical conductivity and large Seebeck coefficient can be achieved by

splitting the degeneracy of the electronic states by applying an external electric field, for

example.
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