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Tight-binding Model
in a Graphene Monolayer
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Density of states (DOS)
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Optical absorption spectra:
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The Bloch functions in a static magnetic field:
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For a single-layer graphene:
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The positions of atoms a and b:
The original point = 0,0 , then
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The original point = 0,0 , then
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The wave function becomes:
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Conclusions:
1. The low-energy electronic properties of a graphene monolayer
are strongly affected by a modulated magnetic field, i.e., the
dimensionality, energy dispersions, extra band-edge states,
asymmetry, state degeneracy, and anisotropy of energy bands.
2. The low-frequency optical absorption spectra exhibit many
prominent absorption peaks resulting from the original and extra
band-edge states. They reveal different optical selection rules
because their wave functions present different features.
3. The anisotropic properties in the modulated directions and electric
polarization direction could be reflected by the optical absorption spectra.
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