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>50 years of Anderson Localization

qp



évery few believed it 
[localization] at the time, 
and even fewer saw its 
importance; among those 
who failed to fully 
understand it at first was 
certainly its authoré



Part 1. 

Introduction and 

History
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Can be density of particles or energy density.
It can also be the probability to find a 
particle at a given point at a given time

The diffusion equation is valid for any random walk 
provided that there is no memory ( markovian process)

Einstein theory 
of Brownian 
motion, 1905
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Diffusion 
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Einstein-Sutherland Relation

William Sutherland

(1859-1911)
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If electrons would be degenerate 
and form a classical ideal gas
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Will a fluctuation (wave packet) spread ? 
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Einstein (1905): Random walk without memory
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Anderson (1958): For quantum particles

not always
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Basic Quantum Mechanics:

Spectra

ax - spectrum

Continuous
Unbound states

Extended states

Discrete
Bound states

Localized states
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Number of the spatial dimensions 

Potential well



Localization of single-particle wave-functions. 

Continuous limit:

extended

localized

Random potential
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f = 3.04 GHz f = 7.33 GHz
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Localization of Ultrasound
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What about charge transport ?

Problem: electrons interact with each other


