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Abstract:

Topological insulators (TIs) are exotic materials with insulating (semiconducting) bulk states and
metallic surface (edge) states. The electron spin on the surface of TIs is locked to its momentum,
resulting in many novel physics. These include the quantum spin Hall effect in two-dimensional TIs
and the quantum anomalous Hall effect in magnetic TIs. So far, those novel physics have been
observed in TI-based heterostructures at extremely low temperatures, making them less attractive for
device applications at room temperature. In this lecture, I will present recent progress on the giant spin
Hall effect at room temperature generated by topological insulators. Such a giant spin Hall effect is
very promising for spintronic applications, such as spin-orbit torque magnetoresistive random access

memory and spin Hall oscillators.



