Probing the fractal phase of a
random matrix using replicas
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The generalized Rosenzweig-Porter model
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Level statistics: # of eigenvalues in an interval
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can be accessed using the replica method



Level compressibility X(E)
1.t
\ GRP (Cauchy p )
L .
0.8 F |
0.6 1 \\\ O Numerical data
1 Thouless
" energy £
mini-bands

» GOE ey POISSON

WE<1)~0 WE<1)~1




Level compressibility X(B)  veateve E;
E O
= GOF
) Thouless 1 (E)
- energy ET O Gauss
A Flat } Numerics
: E/5N
10° 10%

X(E) ~ yr\y=EIE .
T( T) universal for £ ~ k-,

independent of p_(a;)

- — [2}7 arctan(y) — ln(l + yz)]
Yy

Venturelli, Cugliandolo, Schehr, Tarzia, SciPost Phys. 14, 110 (2023)



