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Abstract

We use the tight-bonding model to study the topological flat band in a triangular lattice. Under a
staggered magnetic field with zero total flux through the unit cell, the topological nearly flat band
with a large band gap and nonzero Chern number can be obtained by manipulating the next near-
est neighbor hopping and staggered flux. This topological flat band carries a high Chern number C
= 2, which can yield an integer quantum Hall effect.
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Figure 1. The three-band triangular-lattice model, which contains three inde-
pendent sites (A, B, C)
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Figure 2. (a) and (b) The flatness ratio of the band gap to the bandwidth versus magnetic flux and next
nearest neighbor hopping; (c) and (d) The flatness ratio of the band gap to the bandwidth versus next nearest
neighbor hopping at a fixed magnetic flux
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Figure 3. (a) and (b) Energy dispersion of nanoribbon in triangular lattice; (c) The Hall conductance
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