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EXPERIMENTAL SUMMARY

Materias
A.M. Goldman et al (1989, 1993)

Ultrathin films (Bi, Be,...) E.Bielgjec and W.Wu (2002)
J. A. Chervenak and J. M. Valles, Jr (2000)

A.F. Hebard and M.A. Paalanen (1990)

InG, V.F. Gantmakher et al. (1998, 2000)
a-Mo,Si, S Okuma, et al. (1998)
a-MoGe A.Yazdani and A.Kapitulnik (1995)
S. Tanda et al. (1992)
Nd,.,CeLCU0L, V.F. Gantmakher et al. (2003)
TiN, T.I. Baturina et al. (2002)

Common features

1. Fan-shaped structure of R(T) curves

2. Negative magnetoresistance in high fields
3. Saling (?77?)
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Fan-shaped curves
high resistivity

V.F. Gantmakher et al. (1998)
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Fan-shaped curves

low resistivity S Okuma et al. (1998)
Mo, Si

Tanda et al. (1992)
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A.Yazdani and A.Kapitulnik (1995) J. A. Chervenak and J. M. Valles Jr (2000)
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Negative magnetoresi stance

high resistivity low resistivity
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Granularity of a superconductor (2D and 3D aswell)

encloses a tendency to insulating behavior (when Josephson currents are

suppressed)
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and leads to negative magnetoresistance (when magnetic field destroys
the superconducting gap)
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THEORETICAL APPROACHES

M.P.A. Fisher et al. (1990) Phenomenological description
of 2D transitions based on 2e-bosons - vortex duality

1. Predicts scaling relationswith | B- B, |/TY*" asscaling variable;

2. Assumes existence of localized electron pairs.

V.M. Galitski and A.l. Larkin (2001) Superconducting fluctuations
at T<<T_, In magnetic field

The main assumptions and restrictions:
1. Calculations are done in the frame of BCStheory;,
2. Corrections should be smaller than the conductivity itself.



Quantum corrections to conductivity

Weak e-e interaction
localization
T e
Diffusion channel Cooper channel
Aronov- Aslamasov- Maki- Density-
Altshuler Larkin Tompson of-states
correction
H In(1/T) — o
—
das (T) Superconducting fluctuations ds (B,T)
Tcot <<11 t :T/TCO <<11 b:(B' BCZ(T))/BCZ(O) <<1
292 7 r 3 N r= (l/ 29)b/t
ds =& In-—- —+y (1) +4ry (r)- 1
P& b 2r H g=1.781
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Experiment
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Resistance maximum
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Crossover temperature

Crossover fromlogto expin
s +d,s (T,) +ds (B,T,) =0 normal metals

B/BQ-l
Superconducting interaction increases
crossover temperature in dirty metals



R[]

Scaling

A.Yazdani and A.Kapitulnik (1995)
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Summary

1. Field and temperature dependence of superconducting fluctuationsdescribes
negative magnetor esistance of materials with moderate resistivity.

2. This supports the idea introduced by M.P.A. Fisher et al. about pair
localization in the process of superconductor-insulator transition in high-
resistive materials.

3. Pair localization, i.e. pair correlations between the localized electrons at the
Fermi level, seems to be more general phenomenon than the idea of 2e-bosons
- vortex duality which gaverise to this contrivance.

4. Granularity of the superconductors |eads to the same transport phenomena: to
the superconductor-insulator transition and to the negative magnetor esistance,
and hence granular and homogeneously disordered high-resistive materials
are hardly distinguishable

5. Demongjration of a scaling presentation cannot be decisive argument in favour
of a specific model.



