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Abstract

First 1 will review the topological insulating states known so far using the honeycomb lattice structure and
the notion of Berry phase. | then reveal that one can realize a novel topological insulator with
simultaneous finite charge and spin Chern numbers. The idea is to use staggered electric potential,
antiferromagnetic exchange field and spin-orbit coupling (SOC) together in order to control the spin,
valley and sublattice degrees of freedom of electrons on honeycomb lattice, and thus to achieve a full
band engineering. In a finite system in this state, there appears a quantized edge current with full spin
polarization, and the spin polarization of the dissipationless edge current can be inverted by gate voltage,
a property important for spintronics. | will discuss on the robustness of the state against Rashba SOC and
on how to generate this state without honeycomb structure.

This work is based on collaboration with Q.-F. Liang and L.-H. Wu.
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