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Both the quantum Hall effect and the quantum anomalous Hall effect possess the 
quantized Hall conductance and zero longitudinal resistance. Different from the 
conventional quantum Hall effect that requires strong magnetic fields, the quantum 
anomalous Hall effect is induced by strong exchange coupling between electron spin 
and magnetic moments in magnetic materials, so it can be realized at a zero magnetic 
field, enabling the potential application of electronic devices with low energy 
consumption. A recent experiment on Cr or V doped BiSbTe thin films has observed 
the quantized Hall conductance at a zero magnetic field and confirmed this novel 
phenomenon. 
In this talk, I would like to discuss our recent work on the quantum anomalous Hall 
effect in magnetic materials. I will first introduce two key ingredients, inverted band 
structures and magnetic insulators, for the quantum anomalous Hall effect in realistic 
magnetic materials. Then, based on these two ingredients, I will discuss different 
classes of realistic materials with different types of magnetic structures for the 
quantum anomalous Hall effect. I will also consider about spin polarization of chiral 
edge modes of the quantum anomalous Hall insulators and discuss the potential 
applications of the quantum anomalous Hall effect in spintronics. 
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