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The Effect of an Axial Magnetic Field on Electronic Structure of Zigzag and

Armchair Carbon Nanoscrolls

WANG Zhao
(Dehong Teachers” College, Luxi 678400, China)

Abstract; Carbon nanoscrolls as a new type of carbon-based nanomaterials, because its structure is not closed and the
size of the inner diameter is easy to control, it has become one of today’s research hotspots. Based on the tight-binding model
of 1 electrons which is relevant to sp’ hybridization of graphene carbon atomic orbitals, the model of carbon nanoscrolls is
constructed and has been used to study the energy band, energy gap, electron density subject to the influences of an axial
magnetic field, considering k£ by periodic boundary condition and the influence of the axial magnetic field. The results show
that the energy dispersion with a period @, is periodic function of the magnetic flux @, and the lowest unoccupied molecular
orbital also causes obvious movement, which leads to the continuous transformation of the metal-semiconductor, while the
maximum energy gap of ZCNS (15,0) is 0. 878 eV and ACNS (12,12) is 0. 654 €V.

Key words ; carbon nanoscrolls; tight-binding model ; electronic structure ; magnetic flux quantum





