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Two-eigenfunction correlation
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Elgenfunction overlap at an
enerqgy separation
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Matrix elements of local
Interactions, e.q. local
attraction in superconauctivity

Jon = 0] dr WZ(r)Wi(r)




Extended, localized andi critical
eigenstates




|ldeal metal and insulator
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Critical enhancement of
correlations
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States far away in energy are strongly correlated



Self-aveiding of eigenfunctions
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Overlap Is smaller than
for uncorrelated
elgenfunctions



Stratification ofi Space

Each shell consists of
resonance sites for which
[E-E[<V

For W = (0En) > V there are
more than one shell which
avold each other in space

Intra-shell states overlap almost
like In metal: enhancement of
C(w) at o < banadwidth =Eo

Inter-shell states avoid each
other: C(w) rapidly decreases
for o > Eo.



Two-elgenfunction correlation; in S
Anderson model (imetal)
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Multifractall metal and! insulator

Multifractal insulator Multifractal metal

Locallzation/correlation length ¢& Is

much larger than the minimal length
scale for fractality [




Two-elgenfunction correlation; in S
Anderson model (Insulator)
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No ideal

/nsulator even

E 10 for very strong
§ R disorder!



Two-elgenfunction correlation in 1D
Anderson model (Insulator)

1D Anderson model, N=2000

W=5 (circles) : /dea/
W=10 (stars) /nsulator for
sufficiently
strong

disorader




Repulsion of centers ofi localization
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Resonance repulsion
of centers of

localization ,
w=|E—-E|<<d.




Resenance enlnancement of overiap

Enhancement of
overlap at o:>>w



At d=1 repulsion of centers
of locallzation and the
resonance enhancement of
overlap compensate each
other

At d>1 resonarnce

O,
NC (@) o In® 1( j>>1
enhancement prevalls @




Random-matrix theory: for 3D
mulufiractali insulator

controls fractality

criticality dimensionality
of space

controls localization
raaius



RMT vs. 3D Anderson model

Oy 3D Anderson model (filled symbols)
1DRMT,Eq. (7) (open symbols)

W
)
S
2

10'
|E-E|ls

Strong insulator:

Mobility edge:
B=5, b=0.38

B=infinity, b=0.38



Conclusion

Eraclall texture off eigenfunctions persists infmetal and
sulater (multifractall metal anal isulator).

Criticall power-1aw: enfancement off eigeniunction
correlations.

Loel enhancement eff eilgenfunction overliapin deep
nsulatoer for D=2,3. Ne enhancement fier D=1.

Stratification: el Space:
Random matrix model for the' 3D multifractal insulator



Spectral statistics

Potential disorder
h=0.38

Potential disorder

+ magnetic field
b=0.16

Potential disorder
+ spin-orbit inter.

b=0.07
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