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Abstract: a determinantal identity (spectral duality) and 
Jensen's theorem imply a formula for the exponents of a 
single  generic  transfer matrix in terms of the spectrum 
of  the  corresponding  Hamiltonian  matrix, with  non 
Hermitian boundary conditions. Applications to Anderson 
 model and BRM are presented.
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(LGM, arXiv:0808.1241 [math-ph])

summary
● Determinants of block tridiagonal 

matrices and spectral duality
● Fifty years of Anderson Localization
● Jensen's theorem and the spectrum of 

(Lyapunov) exponents
● Energy spectra of non Hermitian 

Anderson matrices and BRM 
● the smallest exponent



  

determinants 
of tridiagonal matrices
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theory:
●  Theorems (Spencer, Ishii, Martinelli,...)
●  Kubo formula in weak disorder (Stone,   
Altshuler, ...)
●  Energy levels and b.c. (Thouless, 
Hatano & Nelson mod., curvatures, ... )
●  Transfer matrix and Lyap spectrum  
scaling (Kramer&MacKinnon), DMPK eq., 
conductan n
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ANDERSON MODEL: 

● d=1,2: exponential localization 
● d=3   : metal-insulator transition



  

HAMILTONIAN and TRANSFER 
matrices





  

Anderson D=1 
Hatano and Nelson (1996)

(Herbert-Jones-Thouless formula)



  

Anderson model: duality

Exponents describe decay lenghts of  
Anderson model. They are obtained from non-
Herm. energy spectrum via Jensen's identity



  

A formula for the exponents
(a deterministic variant of Thouless formula)

m=3

no formula of Thouless type is known in 
D>1 (only for sum of exps,  xi=0)

ξ



  

non-hermitian energy spectra
(Anderson 2D)

m=5                       m=10
n=100, w=7, xi=1.5



  

Anderson 2D (m=3,n=8)
(xi fixed, change phase)

(change xi and phase)



  



  

BAND RANDOM MATRICES
compleS



  

the smallest exponent

ξ=0.835
m=3, n=50, w=7

ξξ



  

conclusions
● Spectral duality and Jensen's identity  

yield the exponents of a single transfer 
matrix in terms of the eigenvalues of the 
Hamiltonian matrix with non-hermitian 
boundary conditions 

● Theory can be extended to T*T  
(Lyapunov exponents)

● D=3?, band random matrices? 


