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Dynamic	
  nuclear	
  polariza:on	
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Transport	
  in	
  short	
  edges	
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Transport	
  in	
  long	
  edges	
  
�µ is	
  the	
  difference	
  in	
  chemical	
  poten:al	
  between	
  leU	
  and	
  right	
  movers	
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  distribu:on	
  func:on	
  
f(k, x) = f0(⇠k,mz, T (x)) + �f(k,mz, x)

mz = ±1/2 is z component of spin
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Current	
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Heat	
  current	
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Conclusions	
  

•  We	
  have	
  studied	
  the	
  mechanism	
  by	
  which	
  spin-­‐polarized	
  edge	
  states	
  in	
  	
  
a	
  2D	
  topological	
  insulator	
  may	
  lead	
  to	
  a	
  dynamic	
  polariza:on	
  of	
  
nuclear	
  spins	
  through	
  the	
  hyperfine	
  interac:on.	
  
	
  
•  The	
  resul:ng	
  effec:ve	
  local	
  Zeeman	
  field	
  in	
  combina:on	
  with	
  Rashba	
  poten:al	
  
disorder	
  leads	
  to	
  a	
  channel	
  for	
  backsca&ering	
  between	
  helical	
  edge	
  states.	
  
	
  
•  For	
  short	
  edges	
  we	
  find	
  a	
  reduc:on	
  in	
  the	
  conductance	
  	
  
	
  
•  For	
  long	
  edges	
  at	
  finite	
  temperature	
  we	
  have	
  uncovered	
  a	
  nonlinear	
  current	
  	
  
voltage	
  rela:on	
  	
  
	
  
•  The	
  persistence	
  of	
  the	
  proposed	
  sca&ering	
  mechanism	
  to	
  T=0	
  implies	
  that	
  it	
  	
  
could	
  be	
  a	
  limi:ng	
  factor	
  on	
  transport	
  in	
  electronics	
  based	
  on	
  topologically	
  protected	
  	
  
edge	
  states	
  in	
  two	
  dimensions.	
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