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V ! 1
When	
  there	
  is	
  a	
  (‘hard’)	
  edge,	
  we	
  expect	
  
a	
  localized	
  in-­‐gap	
  state	
  
	
  
No	
  surprise	
  if	
  we	
  find	
  a	
  localized	
  in-­‐gap	
  
state	
  at	
  a	
  ‘soS	
  edge’	
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Claim:	
  codim.	
  1	
  and	
  2-­‐impuriVes	
  in	
  TI’s	
  always	
  host	
  bound	
  states	
  



Model	
  

BHZ	
  model:	
  topologically	
  nontrivial	
  when	
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Model	
  

According	
  to	
  parity	
  and	
  Vme	
  reversal	
  (TR)	
  invariance	
  

Existence	
  of	
  in-­‐gap	
  states	
  related	
  to	
  eigenvalue	
  

At	
  least	
  one	
  in-­‐gap	
  state,	
  for	
  
any	
  potenVal,	
  if	
  there	
  is	
  	
  
a	
  zero	
  EV	
  	
  



Codimension-­‐1	
  
One	
  can	
  show:	
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Conclusions	
  

•  ImpuriVes	
  induce	
  local	
  signature	
  of	
  topological	
  insulator	
  

•  Experimental	
  signature:	
  probe	
  by	
  applying	
  a	
  gate	
  voltage	
  
•  Normal	
  insulator	
  has	
  an	
  in-­‐gap	
  state	
  for	
  specific	
  voltages	
  
•  TI’s	
  will	
  always	
  have	
  in-­‐gap	
  state	
  


