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Abstract

Influence of Electric and Magnetic Fields on Properties of Carbon Nanotubes

Mohammad Akbarzadeh

In this research, electronic properties of Carbon Nanotubes subject to the influence of external
fields are studied by Tight-binding model. A Carbon Nanotubes can be either a metal or
semiconductor depending on their diameters and helical arrangement when we use zone-
folding method and ignore effects of curvature and hybridization of & and ¢ orbitals. At first,
by using the tight-binding approximation we calculated energy dispersion relation of
Graphene and then by applying appropriate boundary conditions, we obtaining energy
dispersion of Carbon Nanotube. Finally, we applied external magnetic and electric fields
parallel and perpendicular to the nanotube axis, respectively. The magnetic field will modify
the band structure, destroy the state degeneracy, and alter the energy gap. The energy gap
oscillate between zero and a finite value as a function of magnetic flux ¢, exhibit rich
dependence on the field strength and types of carbon nanotubes, and is inversely proportional
to the radius of nanotube and the energy spectra approach those of a graphite sheet. This
results also is well reproduced in K.P method. In transverse electric field, we include
curvature effect of the Nanotube by using only 7 orbitals in our tight-binding calculations.
The calculations show that the bandstructure of a Nanotube is modified, split all states
degeneracy, also the large degeneracy at the first Brillouin zone boundary is lifted, and the
Fermi points shift toward the I" point.

Keyword: Graphene, Carbon Nanotubes, Tight-binding method, K.P theory, Magnetic field,
Electric field
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