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The mapping
of the quantum phase transition in d-space
to the classical phase transition in
D =d +1 — dimensional strip
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(x,T) — diagram, which follows from AALR-1979
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The descriptoin includes tWo lenghts: & and L, ,
both diverge in the transition point



Function o(T) In the critical region
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y(L) Is conductance of a cube of size L
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With d=3,

1. at y. 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.



Metal - insulator transition

Theoretical scheme AALR QPT

Driving factor Disorder Interaction

Two lengths, & and L., in the vicinity of the transition
Features in common gNs, 5 ¢’ V f

Similar shape of the critical region
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Inserting

2D noninteracting electrons
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Estimate of crossover temperature:
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we get |1z = D%z




2D noninteracting electrons
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2D noninteracting electrons
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2D noninteracting electrons

2 ]
_ € L, Estimate of crossover temperature:
Larkin and kz O=0p— N ] c=0
Khmelnitskii, r n >
1982 nezl ez ] = InLT [ =£=] k]
Oy = (kFl) o / T 25 — EXp( F )
F /
Inserting = «/D%w o we get | = D%z
A . |
Insulator > Critical region \ Critical region ! Drude
9 Y 11 | region
: e Lo (T) N emslgr) g
G,EXP [— (To/ T) ] ST R | Region \ . K
LI ;o
hoppc;ng \ S/
Ideal conductivity \\\ L // i
Increase of system ~= > - —
disorder \ ; :
e 0
L, L, L
kol—In—L=Fk.—In =In—F
[ gexp(—k,l) a



Interacting electrons
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2D Interacting electrons
(hypothetical phase diagram)
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Theoretical scheme

Driving factor

Features in common

Scaling
expression

3D

Metal - insulator transition

AALR

QPT

Disorder

Interaction

Two lengths, ¢ and L, in the vicinity of the transition

Similar shape of the critical region
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Metal - insulator transition

Theoretical scheme AALR QPT

Driving factor Disorder Interaction

Two lengths, & and L., in the vicinity of the transition
Features in common gNs, 5 ¢’ Y f

Similar shape of the critical region
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2D superconductor-insulator transition
(theoretical aspect)

R=R((x,T)
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2D superconductor-insulator transition
(experimental aspect)

Superconductor-insulator transition in In-O
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Superconductor-insulator transition in ultrathin films
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2D superconductor-insulator transition
(experimental aspect)
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Level spacing o€ = (gad) 1< A, 0 = (gad) 1> A,
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Quantity C may be written with the help of A

Y Conductance 6
ExA sin?2 | | e .. may be
Y, Infinitesimally small




R[]

Scaling

A.Yazdani and A.Kapitulnik (1995)
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Theoretical expression does not
contain scaling properties,
but in restricted temperature interval
scaling presentation looks credible



