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Weak localization correction
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Andreev current in SN structure
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Cooperon
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Dephasing time
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Only trajectories with length smaller than this scale contribute to the 
Cooperon. 
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Cooperon and interactions
Keldysh diagram technique
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Cooperon and interactions
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Cooperon and interactions
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finite at zero temperature even in first order of perturbation theory τasφ

From the practical point of view it is sufficient to keep only        
field in estimation of        

τasφ

Φ+

четверг, 31 мая 2012 г.



Non-linear sigma-model
Sw[Q̌,A,Φ] =

iπν

4
Tr[D(∂̌Q̌)2 − 4Ξ̌∂tQ̌+ 4iΦ̌Q̌]− iπ

4e2RIΓ
TrΓ[Q̌sc, Q̌]

∂̌Q̌ = ∂rQ̌− i[Ξ̌Ǎ, Q̌], Ξ̌ =
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Non-linear sigma-model: K-gauge
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Non-linear sigma-model
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Andreev subgap current
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Quasi-1d structure 
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Quasi-1d structure
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Quasi-1d structure
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Conclusions

      In conclusion, we have demonstrated that electron-electron 
interactions yield dephasing of Cooper pairs penetrating from a 
superconductor into a diffusive normal metal. At low T this 
phenomenon imposes fundamental limitations on the proximity 
effect in NS hybrids restricting the penetration length of 
superconducting correlations into the N-metal to a temperature 
independent value - dephasing length.This new length scale can 
be probed by measuring the subgap conductance in NS systems.
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