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Anderson insulator
Few isolated resonances

Anderson metal
Many resonances and they overlap
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1D and 2D 
systems: 

all states localized 
at any disorder

3D systems: mobility edge 
and localization transition



No loops like in 1D 
but N(r)=K   like in 
infinite dimensions

r

Coordination 
number finite like in 

finite dimensions
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basis state in Many-Body Hilbert/Fock Space

One-dimensional 
spin-chains   

Exponentially large 
size of Hilbert space 

= INFINITE 
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Basis states of a single-particle on a lattice



Two-body



Random 
regular 
graph 
(RRG)



Finite number of occupied sites   
in thermodynamic limit

Finite fraction of occupied sites

Infinite number of occupied 
sites but zero fraction of all sites 

in the thermodynamic limit
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Localization 
transition

Ergodic 
transition

Extended 
ergodic
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Non-ergodic 
Extended 
(Multifractal)

No correlations of different matrix elements
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Competition of power laws
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D 0, localized

| | ln | | ln * 0 D 1, fractal

D 1, ergodic extended
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N is size of the system

D is the Hausdorf dimension of eigenfunction support set

Shennon entropy
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Localization 
transition

Ergodic 
transition?
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Something 
happens at W~10.

Is that ergodic 
transition? Or a 

transition to 
another NEE 

phase?

Many open questions

Not 
really!



Anderson insulator



 No Boltzmann statistics in MBL phase:

No equipartition of energy over degrees of 
freedom. No thermalization.

 The same is valid for NEE phase

 NEE =quantum glass?

 Slow (sub-diffusive) dynamics in NEE phase

 Bad metal

 No FDT: strongly enhanced noise


