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Majorana	
  edge	
  states	
  might	
  be	
  realized	
  in	
  one	
  	
  
dimensional	
  semiconductors	
  with	
  s-­‐wave	
  superconduc4ng	
  	
  
pairing	
  and	
  spin-­‐orbit	
  interac4on.	
  
One	
  needs	
  to	
  break	
  the	
  4me	
  reversal	
  symmetry.	
  	
  
Single	
  Majorana	
  edge	
  state.	
  
	
  
	
  
Majorana	
  edge	
  states	
  without	
  TRS	
  breaking.	
  
Kramers	
  pair	
  at	
  the	
  edge.	
  	
  
Two	
  copies	
  of	
  spinless	
  p-­‐wave	
  superconductors	
  
	
  
1.	
  Superconductors	
  with	
  d,	
  s±	
  symmetries	
  	
  
2.	
  π	
  junc4on	
  +	
  one	
  2-­‐band	
  semiconduc4ng	
  wire	
  	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  (two	
  1-­‐band	
  wires)	
  
	
   Δ∝ cosk x + cosk y

Δ = const(k)
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Repulsive	
  interac4ons	
  
on	
  each	
  of	
  the	
  chains	
  

Where	
  is	
  the	
  
inter-­‐wire	
  interac4on?	
  	
  



Due	
  to	
  repulsive	
  interac4ons	
  	
  
Effec4ve	
  pairing	
  poten4al	
  	
  
on	
  chain	
  b	
  has	
  an	
  opposite	
  sign	
  	
  
with	
  respect	
  to	
  chain	
  a.	
  
	
  







1.	
  Superconductors	
  with	
  d,	
  s±	
  symmetries	
  	
  
2.	
  π	
  junc4on	
  +	
  2	
  band	
  semiconductor	
  
	
  
3.	
  Phase	
  slips.	
  
4.	
  LOFF,	
  S-­‐F	
  contacts	
  
5.	
  Mul4band	
  superconductors	
  with	
  number	
  of	
  bands	
  >2,	
  	
  	
  	
  
	
  	
  	
  	
  frustra4on	
  

Resume:	
  	
  
In	
  the	
  superconductor	
  and	
  normal	
  metal	
  
the	
  coupling	
  constant	
  in	
  the	
  Cooper	
  channel	
  has	
  opposite	
  signs.	
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