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Abstract

The electronic structure and persistent current of graphene rings have been studied using the
tight-binding model. Our results show that in the presence of a perpendicular magnetic field,
energy spectrum can be grouped into bands with six levels per band owing to inter-valley scatter-
ing. According to degeneracy of energy level at the Fermi energy, the graphene rings are divided
into two groups, metallic and semiconducting rings. In metallic rings, the persistent current within
a flux period changes linearly with magnetic flux ¢, while it is a sinusoidal periodical function of ¢
in semiconducting rings. Both metallic and semiconducting rings exhibit diamagnetic response,
because the electrons driven by magnetic flux flow anticlockwise along the rings.
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Figure 1. (a) Schematic illustration of (5,15) ring etched in graphene. LDOS of
(5,15) ring at given E = 0 eV, which is represent by red circle, (b) Geometric
and ring current structure of graphene Rings. The red arrows denote the cur-
rent direction with their widths proportional to the current strength
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Figure 2. (a) Thetypical current vs. outer radius at the given inner radius. (b) At given the difference between inner and outer
radius, the induced typical current vs. inner radius
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Figure 3. Energy spectra as a function of magnetic flux for (a) (4,15) and (b) (4,16) rings
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Figure 4. Persistent current of (a) metal and (b) graphene rings as a function of magnetic flux
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