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2D	
  Topological	
  Insulators	
  
Bulk	
  states	
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SuperconducOng	
  Quantum	
  
Interference	
  

The	
  criOcal	
  current	
  through	
  a	
  superconductor	
  as	
  a	
  funcOon	
  of	
  
magneOc	
  field	
  depends	
  on	
  the	
  density	
  distribuOon	
  of	
  current:	
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Bulk	
  vs	
  Edge	
  
Jc(x) = const

Ic ⇠ | cos(⇡�/�0)|

Jc(x) = �(0) + �(W )

Ic ⇠
����
sin(⇡�/�0)

�/�0

����

Theory:	
  The	
  interference	
  
paVern	
  can	
  differ	
  between	
  
superconducOng	
  current	
  
carried	
  in	
  the	
  bulk	
  and	
  by	
  
edge	
  modes.	
  
	
  
	
  
Experiment:	
  Measure	
  
superconducOng	
  
interference	
  paVern	
  in	
  bulk	
  
and	
  in	
  the	
  topological	
  
regime	
  and	
  determine	
  the	
  
current	
  distribuOon	
  



HgCdTe|HgTe|HgCdTe	
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HgCdTe|HgTe|HgCdTe	
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HgCdTe|HgTe|HgCdTe	
  

Bulk	
   Gap	
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HgCdTe|HgTe|HgCdTe	
  

Bulk	
   Gap	
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How	
  is	
  InAr|GaSb	
  different	
  from	
  
HgCdTe|HgTe?	
  

Bernevig	
  et	
  al.,	
  2006	
   Liu	
  et	
  al.,	
  2008	
  

-­‐  Because	
  of	
  the	
  lack	
  of	
  inversion	
  symmetry,	
  
there	
  is	
  a	
  SIA	
  term	
  in	
  the	
  

-­‐  Electron	
  and	
  hole	
  bands	
  reside	
  in	
  different	
  
materials	
  
-­‐  Bands	
  can	
  be	
  gated	
  independently	
  
-­‐  Can	
  tune	
  between	
  TI	
  and	
  normal	
  regimes	
  

with	
  voltage!	
  



InAr|GaSb	
  -­‐	
  setup	
  



InAr|GaSb	
  



InAr|GaSb	
  



InAr|GaSb	
  



InAr|GaSb	
  



Conclusions	
  
•  Tuning	
  the	
  top/back	
  gate	
  voltage	
  changes	
  the	
  
Fraunhofer	
  paVern	
  

•  Consistent	
  (?)	
  with	
  edge	
  modes	
  carrying	
  
superconducOng	
  current	
  


