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Introduction: shot noise and e-e interactions 
in local transport
Non-local effects in normal conductors
NSN systems: non-local shot noise 
NSN systems: non-local transport with e-e 
interactions 
Summary



Institute of Nanotechnology4 A.D.Zaikin  - Coulomb blockade and anti-blockade of non-local electron transport                  
Ginzburg Conference on Physics, Lebedev Inst., Moscow, May 28 - June 2, 2012



Institute of Nanotechnology5 A.D.Zaikin  - Coulomb blockade and anti-blockade of non-local electron transport                  
Ginzburg Conference on Physics, Lebedev Inst., Moscow, May 28 - June 2, 2012



Institute of Nanotechnology6 A.D.Zaikin  - Coulomb blockade and anti-blockade of non-local electron transport                  
Ginzburg Conference on Physics, Lebedev Inst., Moscow, May 28 - June 2, 2012

Conductance: Landauer formula
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Shot noise: Khlus et al. formula:
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Non-local effects in normal structures
Golubev, A.D.Z., PRB 2012
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Distribution function at the first junction
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Non-local shot noise
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NS conductance: Blonder, Tinkham, Klapwijk
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Shot noise: de Jong-Beenakker
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Diffusive conductor
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(2000)
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Bollinger, Rogachev, Bezryadin, EPL (2006)



Institute of Nanotechnology28 A.D.Zaikin  - Coulomb blockade and anti-blockade of non-local electron transport                  
Ginzburg Conference on Physics, Lebedev Inst., Moscow, May 28 - June 2, 2012

Bollinger, Rogachev, Bezryadin, EPL (2006)
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De Jong-Beenakker‘94 at T=0
Nagaev-Büttiker’02 in diffusive limit

Shot noise:
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Interaction correction
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Crossed Andreev reflection
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Non-local shot noise in NSN heterostructures
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Kalenkov, A.D.Z.’07:
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Keldysh phases:

Noise and interaction effects
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Charging term:

Electron transfer between N- and S-terminals:
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Average current and current noise
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Model and key assumptions
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Final effective action
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Full transmissions, zero frequency limit:
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Summary 

• Fundamental relation between shot noise and Coulomb 
effects in NS (local transport) and NSN (non-local transport)

• NSN structures: positive cross-correlations of shot noise due to 
CAR, dominate at large transmissions

• Non-local transport in NSN structures in the tunneling regime: 
(a) no effect in the linear in voltage regime and (b) S-shaped  
non-local conductance beyond linear regime 

• Non-local transport in NSN structures with high transmissions: 
Coulomb anti-blockade due to CAR 

• Good agreement with recent experiments 


