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The metal-insulator transition

m Atomic models are described by a negative potential V
that decays rapidely enough near infinity:one gets bound
states for negative energies and scattering states for
positive energies.
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m Solid states with perfect order are described by a periodic
(De-)localized V: = H = —A + V has only scattering states.

m P.W. Anderson proposed a new paradigm for disordered
solids in dimension > 3:

localized extended
states states




Localization

Once translated into the language of spectral theory there is a
transition from a

Localization localized phase that exhibits pure point spectrum
T (= only bound states = no transport)

(De-)localized



Localization

Once translated into the language of spectral theory there is a
transition from a

Localization localized phase that exhibits pure point spectrum
T (= only bound states = no transport)
to a

(beecalized — delocalized phase with absolutely continuous spectrum

(= scattering states = transport)



Localization

Once translated into the language of spectral theory there is a
transition from a

Localization localized phase that exhibits pure point spectrum
T (= only bound states = no transport)
to a

(beecalized — delocalized phase with absolutely continuous spectrum

(= scattering states = transport)

However, for genuine random models, there is no rigorous proof
of the existence of a transition or even of the appearance of
spectral components other than pure point, so far.



Localization

Peter
Stollmann

(De-)localized

Localization

Once translated into the language of spectral theory there is a
transition from a

localized phase that exhibits pure point spectrum

(= only bound states = no transport)

to a

delocalized phase with absolutely continuous spectrum

(= scattering states = transport)

However, for genuine random models, there is no rigorous proof
of the existence of a transition or even of the appearance of
spectral components other than pure point, so far.

This is a quite strange situation: the unperturbed problem
exhibits extended states and purely a.c. spectrum but for the
perturbed one can prove the opposite spectral behavior only.
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Disorder is modelled by random potentials:

Localization H((,Q) = —A + VUJ

Peter
Stollmann

E.g., Q=RZ P =y a probability space describing
independent, identically distributed coupling constants

Vw:Zwk-v(-—k)

kezd

Random

sometimes called . Localization has been
proven for such models under additional technical hypotheses
on u and v.
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