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Abstract

All-electrical manipulation of electron spin in solids becomes a central issue of
guantum information processing and quantum computing. Topological insulator,
a strong spin-orbit coupling system, perhaps make it more easy to control the
spin transport electrically. In this talk, | will present: (i), Dynamical origin of edge
states in topological insulators; (ii) Dirac electron optics [1,2]; (iii) The RKKY
interaction mediated by the helical Dirac electrons [3]; (iv) Topological insulator
guantum dots [4]; (v) Driving conventional semiconductors into topological
insulating phase. [5]
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