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Fluctuation Renormalization of the Fluctuation Renormalization of the 
density of states (density of states (RediRedi et al. 1970)et al. 1970)



Tunneling Hamiltonian: Tunneling Hamiltonian: 
AmbegaokarAmbegaokar--BaratoffBaratoff formula formula 



Zero bias anomaly in disordered Zero bias anomaly in disordered 
metal (Altshuler, metal (Altshuler, AronovAronov, 1979), 1979)



Fluctuation Fluctuation PseudogapPseudogap in N(S)in N(S)--II--N N 
Junction (Varlamov, Junction (Varlamov, DorinDorin, 1983), 1983)









Fluctuation Phenomena in N(S)Fluctuation Phenomena in N(S)--II--SS
JunctionJunction

Quasipartical current

At low temperatures is exponentially small



Current related with Cooper pairs tunneling

Boundary Hamiltonian



Andreev’s conductance (Volkov et al, 1993)



Superconducting Superconducting ““pair fieldpair field”” susceptibility (susceptibility (ScalapinoScalapino, , 
1970)1970)



Collective modes in SC (Goldman et al, 1973)Collective modes in SC (Goldman et al, 1973)



Fluctuations in Fluctuations in JosephsonJosephson structuresstructures
Fluctuation smearing of the emission line (Larkin, 
Ovchinnikov, 1967)



Thermal fluctuations of the order Thermal fluctuations of the order 
parameterparameter



Asymmetric junction (Larkin, Varlamov, 2004)Asymmetric junction (Larkin, Varlamov, 2004)



Symmetric junction (small junction, Symmetric junction (small junction, KulikKulik, 1970;, 1970;
large junction, Larkin, Varlamov, 2004)large junction, Larkin, Varlamov, 2004)



Fluctuation renormalization of the Fluctuation renormalization of the JosephsonJosephson
current (Varlamov, current (Varlamov, DorinDorin, 1986), 1986)

Mean field in the vicinity of Tc gives:

2D

3D



GL fluctuation theory gives:



Exponential tail in Exponential tail in JosephsonJosephson junction close junction close 
to to TTcc (Larkin, Varlamov, 2004)(Larkin, Varlamov, 2004)
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Ic(T)

Tc0

TcTBKT

GL perturbative result

Non-perturbative resul

AB mean field result:
a. with Tc0b. with Tc



ξM(T) ξT(T)











σ(3)(ε)~ε-1/2

W=Γ2τGL ~1/ε

ξg/d ~1/ε1/2

σ(3t) (ε)= σ(3) (ε) Γ2 τGL (ε) ξg (ε) /d ~1/ε2

ΓΓ





Γ/T>>(δ/T)1/3

εmax=(Γ/T)1/3


