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Content	
  
•  So	
  far	
  inducing	
  long-­‐distance	
  correlaUons	
  
requires	
  sequenUal	
  local	
  operaUons	
  (nearest-­‐
neighbour	
  couplings	
  only).	
  

	
  
•  Here	
  they	
  show,	
  that	
  two	
  distant	
  sites	
  can	
  be	
  
tunnel-­‐coupled	
  directly.	
  

•  The	
  coupling	
  is	
  mediated	
  by	
  virtual	
  occupaUon	
  of	
  
an	
  intermediate	
  site,	
  with	
  a	
  strength	
  that	
  is	
  
controlled	
  via	
  the	
  energy	
  detuning	
  of	
  this	
  site.	
  	
  



The	
  setup	
  

•  GaAs/AlGaAs	
  heterostructure	
  
⇒ 2DEG.	
  

•  Only	
  adjacent	
  dots	
  are	
  connected	
  	
  
through	
  tunnel	
  barriers.	
  
	
  
	
  
•  The	
  le^	
  and	
  right	
  dots	
  are	
  	
  
also	
  tunnel-­‐coupled	
  to	
  the	
  le^	
  	
  
and	
  right	
  reservoirs,	
  respecUvely.	
  	
  



Numerical	
  derivaUve	
  (along	
  the	
  VLP	
  axis)	
  of	
  current	
  	
  
through	
  the	
  SQDas	
  a	
  funcUon	
  of	
  voltage	
  	
  
on	
  gates	
  LP	
  and	
  RP.	
  

Real-­‐Ume	
  traces	
  of	
  the	
  sensing	
  dot	
  reflectometry	
  signal,	
  	
  
taken	
  at	
  points	
  L,	
  R,	
  and	
  C.	
  



Co-­‐tunnelling	
  between	
  outer	
  dots	
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Total	
  Tunnel	
  Rate	
  



basis	
  

When	
  detuning	
  is	
  zero,	
  adding	
  phenomenologically	
  decoherence	
  

measurement	
  Ume	
  is	
  much	
  longer,	
  
than	
  the	
  decoherence	
  Ume	
  	
  



small �1, large �2

small �2, large �1

both �2 and �1 are large

Non-­‐monotonous	
  dependence	
  on	
  detuning	
  	
  



Extracted	
  data	
  about	
  rate	
  is	
  well	
  fided	
  by	
  previously	
  derived	
  formula,	
  	
  
non-­‐monotonous	
  dependence	
  indicate	
  co-­‐tunnelling.	
  



PAT	
  and	
  PACT	
  



It	
  is	
  exactly	
  Landau-­‐Zener-­‐Schtueckelberg	
  Hamiltonian,	
  	
  
so	
  all	
  LZS	
  physics	
  can	
  be	
  applied	
  to	
  PACT.	
  

For	
  previously	
  derived	
  Hamiltonian	
  they	
  put	
  detuning	
  depending	
  
	
  on	
  the	
  frequency,	
  as	
  it	
  was	
  a	
  microwave	
  excitaUon	
  applied	
  to	
  LP	
  gate.	
  





Conclusions	
  

•  They	
  demonstrated	
  an	
  effecUve	
  coherent	
  co-­‐tunnel	
  
coupling	
  between	
  the	
  outer	
  dots	
  in	
  a	
  triple	
  quantum	
  
dot,	
  which	
  is	
  mediated	
  by	
  virtual	
  occupaUon	
  of	
  levels	
  
on	
  the	
  middle	
  dot.	
  

•  The	
  coupling	
  strength	
  can	
  be	
  controlled	
  via	
  detuning	
  
between	
  the	
  relevant	
  middle	
  and	
  outer	
  dot	
  levels	
  
and	
  agrees	
  well	
  with	
  theoreUcal	
  predicUons.	
  


