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Effects of nonuniform strain  
on PT-symmetric photonic crystals 



Essence of this talk 



Dirac electrons from honeycomb lattices: graphene 



Dirac electrons from honeycomb lattices: graphene, or photonic sys. 



Dirac electrons from honeycomb lattices: graphene, or photonic sys. 



Still PT symmetric 
Break hermiticity 



Landau levels: Quantum Hall effect in graphene 
 
 
 
 
 
 
 
 
 
 
 
 



Landau levels: Quantum Hall effect in graphene 
 
 
 
 
 
 
 
 
 
 
 
 
Parity anomaly (Jackiw, Semenoff, Haldane) 



Combine QHE and PT symmetry 



Model 



 
                                    
 
 
Solution 
 
 
 
 
 
 
 

Model 



Explanation of broken (n=0) and emerging (|n|>0) PT symmetry?                                  



Details of construction 



Possible signatures: 
 



Summary: Locally PT-symmetric photonic system  
 
 
 
 
 
 
 
 
 
realizes parity anomaly and an emerging (dynamical?) PT symmetry 
 
gives a selectively amplified (infinitely  degenerate) state 
 
arxiv:1208.2901, with Nicole Yunger Halpern 
 
other aspects of parity vs inversion symmetry in 2D PT-sym systems: 
1207.1454  (scattering theory), 1208.2575 (random matrix theory) 
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