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Probing the fractal phase of a 
random matrix using replicas
Davide Venturelli
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The generalized Rosenzweig-Porter model
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Fractal phase: 

partially delocalized 
eigenvectors

1 < γ < 2

Kravtsov et al., 2015 New J. Phys. 17 122002
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Level statistics: # of eigenvalues in an interval

Cumulant generating function:


can be accessed using the replica method

Details of 
replica 

calculation
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χ(E ≪ 1) ≃ 0 χ(E ≪ 1) ≃ 1
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Level compressibility
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universal for , 
independent of 

E ∼ ET
pa(aii)

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

χ(E) ≃ χT (y = E/ET)
=

1
πy [2y arctan(y) − ln(1 + y2)]
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