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All wave-functions are extended for © > 1 Inagreement with
Bordenave & Guionnet ’|3



Poisson Matrix + “GOE” perturbation

Sparse matrix

power-law entries "
level spacings of O(1/Np(F))
(possibly) Poisson statistics

Wigner RM
matrix elements of O(N ™ »)
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Numerics: Exact Diagonalization

Exact diagonalizations of Levy Matrices of size NV
m
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Averages over the disorder 92e—m
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Energy is resolved in 64 intervals v
centered around E, = (A\,)nes

Statistical properties of the eigenvalues and of the eigenvectors



L evel statistics

% Distribution of the ratio of adjacent gaps r,, = mingsn, Sni1}

Oganesyan & Huse '07 max{Sn, Sn41}
N
% Overlap betw.een Inonil = Z (iln)||(i|n + 1)]
subsequent eigenvectors —
Level repulsion Heor(r)
GOE  Eigenvalues are strongly correlated (r) >~ 0.53
Gaussian amplitudes (q) ~ 2/
_ 2
No level repulsion Mp(r ) 2/(1 +7)

Poisson WVave-functions are exponentially (r) =~
localized on distant sites (q) —



Level statistics for © € (1, 2)
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Gap ratio distribution for u € (1, 2)
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Wave-functions statistics  p € (1,2)
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Level statistics for € (0, 1)
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Curves for different N cross much before £~ ~ 15.4!

Delocalized non-ergodic intermediate phase?
Biroli, Ribeiro-Texeira & Tarzia; De Luca & al ’ |4



Characteristic crossover size [V,
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Gap ratio distributions for 1 € (0, 1)
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Huge finite size effects in the crossover region !



