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Anderson Localization

Metal-insulator transition (MIT)

P.W. Anderson, paper March 1958
Absence of diffusion in certain random lattices
Phys. Rev. 109 (5): 14921505

Spatiallocalizationof the states of a system
due to multiple quantum interference caused
by disorder

Nobel prize 1977



Anderson Localization |((AL)

Tight binding model Hamiltonian, non interacting electrons

= Zez |—th|

Hw:m

A Random noise (Uniform, Gaussian, Lorentz) (also hopping term)
A Second order quantum phasensition atE,
A MIT occurs in 3D due to the scaling theory of
localization, in 1 & 2D all electronic states are localized for
any amount of disorder
A Interactions complicate the description (Coulomb potential)



AL ,-experiments

Electromagnetic, sound waves
Ultracoldatoms

No disorder

Anderson localization of light
MordechaiSegeyYaronSilberberg , DemetriosN. Christodoulides
Nature Photonics 7, 19204 (2013)
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Cavity Quantum Electrodynamics

with AndersonLocalized Modes
Luca Sapienza, Hedinyrrestrup S@ren
Stobbe Pedro David Garcia, Steph@molka
PeterLodahl

Science (2010) 327, 138355

ThreeDimensional
Anderson Localization

of Ultracold Matter
S. SKondoyW. RMcGehee
J. JZirbel B. DeMarco*

Science 7 October 2011: Vol.
334 no. 6052 pp. 668




AL,'Random:Schrodinger-operator

(—A * V(m))w = Ev

Aw w randompotential, disorder
AAnalogous to the Andersdight-binding model
AExponential spectral localisati@bove a criticatlisorder



AL, " Random Schrédinger-operator

(—A * V(x))w = Ev

AAbove a critical energ,, Y20 Af A& SR3IS b R
A(Second orderjuantumphase transition aE,

Two regions
AlLocalised states?oissordistributed (classical dynamics)
ADelocalised statefandom Matrix Theorfchaotic dynamics)

BohigasGiannonj Schmitconjecture 1984



QCD spectral-density
QCD Dirac operator

D = \

Chiral condensate vs low modes spectral density
BanksCasherelation:

_<@Z¢> =Y =7 lim lim lm /O()\)

A—0m—0V -0

Non zero chiral condensatg low temperature



QCD spectral-density

BanksCasher relation

B =2.18 am = 0.05
- P=218am=0.01

=220am=0.01
=220 am = 0.025
=220 am = 0.05

=240 am = 0.01
=2.30 am = 0.01
=2.30 am = 0.025
=2.30 am = 0.05

Cossu et al.,, PRD87 (2013) 11, 114514



