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AbstractAbstract
The bulk-boundary correspondence principle dictates that the boundary of a topologically
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The bulk-boundary correspondence principle dictates that the boundary of a topologically
nontrivial bulk has to be “anomalous”, i.e., cannot be realized on any lattice that has the same
dimension as the boundary. People are familiar with anomalous (d-1)-dimensional edge states for
a d-dimensional bulk: e.g., the helical 1D modes of a 2D topological insulator and the 2D Dirac
cone surface state of a 3D topological insulator. In this talk, I introduce two new types of
anomalies related to rotation symmetries, which can be realized on the 2D edge and the 1D edge,
respectively, of a new class of 3D topological crystalline insulators. To be specific, consider a bulk
TCI protected by n-fold rotation (n=2,4,6) and time-reversal, and cut the sample into a cylinder. On
the top (bottom) surface, the anomalous surface has n Dirac cones; and on the side surface, there
are n 1D helical edge modes on the otherwise gapped side surface, connecting the top and the
bottom surface states. A real space construction of these new topological states can be easily
generalized to strongly correlated systems, and give us new SPT states beyond current
classification schemes.
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