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Bethe lattice?

Hierarchical structure

Exponential number of sites
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Saddle point approximation:
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Mirlin &Fyodorov 2006,                        

MF duality is equivalent to the 
Crooks-like relation for PDF of                         

w= - ln(N^2)/lnN,   

NT ln1 

C. Monthus, B. Berche, and C. Chatelani,
J. Stat. Mech. P12002 (2009).

I. M. Khaymovich, J. V. Koski, O.-P. Saira, 
V. E. K., J. P. Pekola

Nature Comm. 6, 7010 (2015) 
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De Luca et al. PRL v.113, 046806 ( 2014)  

Extrapolation 
from N=2000-

32000

Localized  critical AT
multifractal 
(bad metal)

No ergodic transition was found: 
entire extended phase is multifractal?
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Structural disorder: WD (Uzy Smiliansky)
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Special diagonal: 
Rosenzweig-
Porter (1960) 
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N Adding diagonal disorder

Mimics pristine RRG 
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localized
Extended, 

non-ergodic
Extended 
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VEK, I.Khaymovich, E.Cuevas, M.Amini, 
arXiv: 1508.01714
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Cannot be seen in            
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No qualitative difference between 
localized and AT critical states: 

MBL with q>2

Existence of non-ergodic extended 
phase and ergodic transition:       

MBL with q>2

Anomalous Chalker’s scaling: 
yet to be studied in MB systems
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