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




Tunneling Hamiltenian:
Ambegdaokar-Baratofif fiormula

W ~t+ 7 kS~ 4
Hr =3 (Toady b+ Tipnby)
p.k

E +eV E o .
o7 tanh E) vr(E)vp (b +eV)dE,

i
5 ..Ir LY
- T2 ) ' —00




Z€ero bias anemaly In disordered
metal (Altshuler, Arenoey, 1979)
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Fluctuation Pseudogap: in N(S)-1-N
Junction (Varlamoy, Dorin, 1983)
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Fluctuation Phenomena in N(S)-I-S

JURction
Quasipartical current
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At low temperatures is exponentially small




Current related with Cooper pairs tunneling

Boundary Hamiltonian
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Andreev’s conductance (Volkov et al, 1993)
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Superconducting “pair field™ susceptibility (Scalapino,
1970)
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Collective, modes in SC (Goldmani et al, 1975)
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Fluctuations in Jesephson structures

Fluctuation smearing of the emission line (Larkin,
Ovchinnikov, 1967)




TThermal fluctuations of the order
PalamMeter
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Asymmetric junctions (Larkin, Varlamoyv, 2004)
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Symmetric junction (small junction, Kulik, 1970;
large; junction,, LLarkin, Varlamoyv, 2004)
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Fluctuation; renermalization: off the Josephson
current (Varlamoy, Dorin, 1986)
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Mean field in the vicinity of T, gives:
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where |eg| = (T — 1) /T




GL fluctuation theory gives:
A (T) — (A(T))™




Exponential taillin Josephsoen junction: close
te i (Larkin, Varlamoy, 2004)
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GL perturbative result

AB mean field result:
' a. with T,




Fluctuation spectroscopy of granularity in superconducting structures
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go = 0 and qpd =~ 27wk + 7 for k > 1.

[' = gro is the intergrain tunneling rate
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