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•  Non-‐local:	  
immune	  to	  decoherence	  

•  Non-‐abelian	  staQsQcs:	  
topological	  quantum	  computaQon	  
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Experimental	  results	  were	  	  
not	  conclusive:	  
Disorder,	  Kondo,	  smooth	  
confinement,	  
Andreev	  bound	  states	  (ABS)	  
	  

Setup	  to	  find	  	  
Majorana	  bound	  states	  (MBS)	  



Setup	  
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Measure	  spin-‐resolved	  current	  correlaQons:	  



H = HL +HT

Simple	  model	  -‐	  MBS	  
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lead	  modes	   Coupling	  of	  	  
leads	  to	  MBS	  

Majorana	  fermion	  
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ScaVering	  matrix	  yields	  correlaQons	  

P"#  0
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Simple	  model	  -‐	  ABS	  

H = HL + H̃T
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ScaVering	  matrix	  yields	  correlaQons	  

�̃s = 2⇡⌫0|t̃s|2

�̃ = 2⇡⌫0(|t̃"|2 + |t̃#|2)

lead	  modes	   Coupling	  of	  	  
leads	  to	  ABS	  

CreaQon	  operator	  
ABS	  



Microscopic	  model	  

H = HL +Hnw +HT
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SOI	   Zeeman	  
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•  DiscreQze	  to	  obtain	  Qght-‐binding	  	  
Hamiltonian	  of	  1D	  la`ce	  

•  Parameters	  consistent	  with	  Dela	  experiment	  



DifferenQal	  conductance	  &	  LDOS	  

Bc =
q

µ2 +�2
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OscillaQons	  due	  to	  
MBS	  hybridizaQon	  

Local	  density	  of	  states:	  
STM	  measurement	  not	  conclusive	  

T = 30mK

B = 350µeV

B = 90µeV



Current	  correlaQons	  

P"#,MBS P"#,ABS

B = 350µeV B = 90µeV

Reproduces	  behavior	  predicted	  by	  simple	  model	  



T = 0

Current	  correlaQons	  

B = B(sin ✓, 0, cos ✓)

B = 350µeV

B = 90µeV

Crossover	  MBS	  to	  ABS	  



Experimental	  realizaQon	  

•  T-‐juncQon	  of	  NWs	  
•  Gate-‐defined	  QDs	  act	  as	  spin-‐filters	  
•  Tune	  spin	  filters	  to	  opposite	  resonance	  to	  measure	  	  P"#



Conclusion	  

•  Spin	  resolved	  current	  correlaQon	  	  
with	  unique	  signatures	  of	  MBS	  
	  

•  Explicitly	  disQnguish	  signatures	  of	  ABS	  and	  MBS	  
	  

•  Other	  effects	  are	  expected	  to	  yield	  qualitaQvely	  similar	  results	  



App:	  ScaVering	  matrix	  
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App:	  Current	  and	  current	  correlaQon	  
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Model	  parameters	  
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R/2 = 50µeV

�0 = 250µeV

L = 2.5µm, LS = 1.4µm


