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‘Observa@on’	
  of	
  Majoranas	
  

•  Differen@al	
  conductance	
  
•  Noise	
  measurements	
  propose	
  exploi@ng	
  non-­‐
locality	
  

•  In	
  this	
  proposal,	
  only	
  a	
  single	
  MF	
  is	
  needed	
  



Setup	
   M	
  channels	
  



ScaRering	
  Formula@on	
  
Everything	
  is	
  below	
  gap	
  -­‐>	
  can	
  be	
  described	
  
as	
  a	
  reflec@on	
  matrix	
  	
  

There	
  is	
  a	
  normal	
  (N)	
  region	
  in	
  the	
  transverse	
  	
  
direc@on	
  through	
  which	
  the	
  current	
  from	
  the	
  
and	
  right	
  leads	
  interact	
  with	
  the	
  MF	
  

Topological	
  criterion:	
  

r	
  =	
  reflects	
  L	
  to	
  L,	
  R	
  to	
  R,	
  and	
  L	
  (R)	
  to	
  R	
  (L)	
  
t	
  (t’)	
  =	
  transmission	
  to	
  (from)	
  middle	
  leg	
  
r’	
  =	
  reflec@on	
  from	
  middle	
  leg	
  
This	
  a	
  GENERAL	
  unitary	
  matrix	
  



A_er	
  some	
  math…	
  

Differen@al	
  conductance	
  is	
  peaked	
  at	
  zero	
  bias	
  
	
  
	
  

Always	
  nega@ve	
  
	
  
Valid	
  for	
  strong	
  disorder	
  as	
  the	
  scaRering	
  
matrix	
  for	
  the	
  T-­‐junc@on	
  was	
  le_	
  general	
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Numerical	
  Results	
  

Include:	
  
•  Hopping	
  between	
  sites(kine@c)	
  
•  Mage@c	
  field	
  (along	
  x	
  axis)	
  
•  Spin	
  orbit	
  interac@on	
  (z	
  axis)	
  
•  SC	
  pairing	
  (purple	
  sites)	
  
•  Disorder	
  (Gaussian	
  distributed	
  

poten@al),	
  characterized	
  by	
  	
  

Find	
  the	
  Green’s	
  func@ons,	
  from	
  
which	
  the	
  reflec@on	
  matrix	
  can	
  be	
  
determined	
  



As	
  a	
  func@on	
  of	
  temperature	
  

•  Chemical	
  poten@al	
  set	
  to	
  zero	
  
•  Magne@c	
  field	
  tuned	
  to	
  topological	
  nontrivial	
  regime	
  



Effect	
  of	
  disorder	
  

•  For	
  ABS,	
  magne@c	
  field	
  tuned	
  so	
  a	
  single	
  ABS	
  state	
  is	
  at	
  zero	
  energy	
  but	
  the	
  system	
  
remains	
  topological	
  trivial	
  

•  Large	
  voltage,	
  the	
  cross	
  correla@on	
  of	
  the	
  ABS	
  state	
  goes	
  above	
  zero	
  	
  



Conclusions	
  

•  Measuring	
  current	
  correla@ons	
  between	
  le_	
  
and	
  right	
  legs	
  through	
  a	
  p-­‐wave	
  island	
  can	
  
dis@nguish	
  MBS	
  from	
  other	
  bound	
  states	
  

•  This	
  is	
  because	
  local	
  proper@es	
  of	
  occupied	
  
and	
  unoccopied	
  MBS	
  cannot	
  be	
  dis@nguished	
  

•  Best	
  measured	
  away	
  from	
  MBS	
  resonance	
  



Mul@ple	
  channels	
  

•  Addi@onal	
  conductance	
  channels	
  can	
  support	
  ABS	
  
•  ABS	
  Result	
  in	
  posi@ve	
  up@ck	
  of	
  the	
  correla@on	
  



Explicit	
  form	
  for	
  reflec@on	
  matrices	
  



Formulas	
  for	
  current	
  and	
  correla@on	
  



Tight	
  binding	
  Hamiltonian	
  


