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The search for large gap 

quantum spin Hall (QSH) 

and quantum anomalous 

Hall (QAH) insulators is 

important both for 

fundamental and practical 

interests. 
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The degenerate multi-orbitals 

px, py in honeycomb lattice 

provides a paradigm for QSH 

state with a boosted 

topological gap of the first 

order in atomic spin-orbit 

coupling. 
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This motive us to 

explore the 

relation between 

symmetry and 

such large gap 

mechanism
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Topological Quantum Chemistry(TQC)
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We extend the large gap QSH state on honeycomb lattice to general 2D lattices, which is based on symmetry analysis and EBRs, 

though we find such phenomenon in many other lattice, if we further consider the filling, honeycomb lattice is still the best case.

On the other hand, it also explain why honeycomb lattice is the first discovered system to hold such mechanism.
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