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1. Metal-insulator transitions
3D-system of non-interacting electrons
2D-system of non-interacting electrons
2D-system of electrons with spin-orbit interaction
2D-system of interacting electrons

2. Superconductor-insulator transition
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With d=3,

1. aty,.the metal-insulator transition
takes place;

2. the value of the three-dimensional conductivity of a rather large sample
may be infinitesimal;

3. the metal--insulator transition is continuous.

In essence, the flow diagram plays role of existence
theorem with respect to metal-insulator transition



3D-system of non-interacting electrons
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d=3 The function o(T) in the critical region
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QPT - 90th S.Sachdev, Quantum Phase Transitions
(Cambridge University Press, Cambridge 2000)
The mapping
of the quantum phase transition in d-space The partition function
to the classical phase transition in 7 T
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Two correlation lengths: & and &,.
Hence, two scales: & and L, o EV: o (h/T)*
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Vicinity of the quantum phase transition

c=L,

Critical
region

Ground state 2
plus corresponding
quasiparticles
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Theoretical
scheme

3D —metal - insulator transition

AALR QPT

* experimental data
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Graphical
expression
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application

Disorder Interaction
Transport A thermodynamical function

* Two lengths, & and L, In the vicinity of the transition
Similar shape of the critical region
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2D-system of non-interacting electrons
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2D-system of electrons with spin-orbit Interaction
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If r<<7 << " =1 "', thefilm remains metallic




2D-system of interacting electrons

Flow diagram
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SI-MOSFET

. . . . Comparison between
theory (lines)
and
i i experiment (symbols from the left plot)
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Phenomenological description in the frame of QPT
of 2D transitions based on 2e-bosons — vortex duality

Predicts scaling relations with | B—B |/T1/ZV as scaling variable

Superconductor-insulator transition in In-O
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The separatix may have non-zero slope
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Superconducting fluctuations 028
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In magnetic field 0
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Rigid calculations of the
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Film Nd,_,Ce,CuO,,,
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Conclusions

1. Metal-insulator transitions
3D-system of non-interacting electrons
2D-system of non-interacting electrons

2D-system of electrons with spin-orbit interaction
2D-system of interacting electrons

There is consensus between different theoretical approaches and between
theory and experiment

2. Superconductor-insulator transition

Apparently, there are different scenarios but the main questions remain
unresolved. Neither experiment, not theory have answers concerning 3D

materials.
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