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Definition

Gaussian, non-
invariant ensemble 
of RM
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Important examples

Rosenzweig-Porter 
Ensemble: 
Power-law banded 
RM:                                                             
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Relevant for describing 
Anderson transition 

Mirlin, Fyodorov, 
1996



The main idea (Anderson 1958, Levitov 1990)

Virial expansion in the number of 
resonant states (locator expansion)

2-particle collision

Gas of low density ρ

3-particle collision
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Almost diagonal RM
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Delocalization out of localization

Return probability
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Critical unitary ensemble of PLBRM
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Weak 
delocalization

Delocalization when all 
orders are tken into account

Mirlin, Fyodorov
1996



3D Anderson model at critical 
disorder and PLBRM
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Fourier-transform of P(t) 
at the mobility edge, one 
single fitting parameter 

b=0.42

Fourier-
transform 
of P(t)
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“Ñ” – critical PLBRM

“É” – 3d Anderson model
(E.Cuevas, VEK, PRB 76, 235119 (2007)



Critical level statistics and PLBRM

Critical level spacing distribution function, Pβ(s,b) (Nishigaki, 1999)
Numerics on 3d Anderson model, Pβ(s) (Zharekeshev & Kramer, Schweitzer)

Potential disorder, 
b=0.42

Potential disorder & magnetic field, 
b=0.22



How to do the virial expansion?

Trotter formula and combinatorics (O.Yevtushenko
and V.E.K. J.Phys.A 36, 8265 (2003))

Super-vector field theory
(O.Yevtushenko and A.Ossipov J.Phys.A 40,4691(2007)) 

Application to PLBRM:
O.Yevtushenko and V.E.K. Phys.Rev.E 69, 026104 (2004)
V.E.K., O.Yevtushenko and E.Cuevas, J.Phys.A 39, 2021 (2006)

E.Cuevas, VEK, PRB 76, 235119 (2007)



Super-vector field theory
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One-matrix part of the action
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Re-arrangement of the interaction term

The term Fn is a sum of terms containing n different Q matrices

Functional integration of A(Q)Fn(Q)

over Q gives the n-th virial coefficient            
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Return probability
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Generality

Similar expresions for the 
spectral correlation functions 

Valid for any Gaussian almost 
diagonal RM

Complexity increases with the order 
of virial coefficient



Outlook

Simulating critical 
and off-critical 
states at the 
Anderson transition 
in higher 
dimensions
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Conclusion
Expansion in the number of resonant states
Regular method of deriving virial coeficients by 
the SUSY functional integration
Virial coefficients for any statistics and for 
arbitrary non-invariant Gaussian RME
Application to localization problem: getting to 
the transition from the localized side
Properties of Anderson transition in higher 
dimensions


