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I will first talk about the interplay between the surface magnetism and time reversal symmetry protected 

Dirac electrons on the surface of 3d topological insulator. In addition to the simple ferromagnetism, there 

exist other competing magnetic states that include spiral antiferromagnets and skyrmion lattice. We further 

show that the novel magnetic structure feeds back to the itinerant electrons on the surface, generating 

distinct electron structures and surface states. I will then discuss the surface fractionalization in a 3d cluster 

Mott insulator. It is observed that, the surface generates local moments in an anomalous fashion and these 

moments could lead to exotic fractionalized spin liquid states.  
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