
Phys525:  
Quantum Condensed Matter Physics:  
emergent symmetry and phenomena  

 

Free fermion Topological states: 
 examples and classifications: back to non-interacting systems





• From the Haldane model of the Chern-insulator (see 
L2 as well) (1988) to Z_2 topological insulator by 
Kane-Mele (2005) and Fu-Kane-Mele theory. 

• Ten-fold-way classification via Atland-Zirnbauer RMT 
Hamiltonian classes (Schnyder, Ryu, Frusaki, 
Ludwig, 2008; also Kitaev, 2009). 

• Topological superconductors with time reversal 
symmetry (symmetry protected) and Fermi surface 
classifications (by Qi-Hughes-Zhang, 2010).



Discussions on a more realistic Haldane 
model in honeycomb lattices

https://journals.aps.org/prl/pdf/10.1103/PhysRevLett.61.2015
https://journals.aps.org/prl/pdf/10.1103/PhysRevLett.61.2015




















Ten-fold way classification















What do we mean by saying “topological order” ? 


