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Dirac-Kronig-Penney Superlattice 

1D Generalized Dirac equation 

a   and  b:  any two of the three 2x2 Pauli matrices  

scalar (Higgs) field / position-dependent mass m(x) electrostatic potential 
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1D topological insulator 

Topological invariants  

(Chern numbers): 

negative mass 1 (nontrivial) 

positive  mass 0  (trivial) 
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Summary 

1) Hexagonal armchair graphene rings can behave as  1D 

     topological insulators with the arms representing  

     alternating nontrivial (Chern number 1) and trivial 

     (Chern number 0) TIs.  

 

2) Robust localized solitonic states at the corners  

     (end states) where inversion of lattice domains happens  

      -- fractional charges  

 

3) Physics similar to the Jackiw-Rebbi field-theory model  

     and the Su-Schrieffer-Heeger model of polyacetylene – 

     no spin-orbit term is needed 


