¢ | Lattice Models with
| |Discrete Randomness

Naomichi Hatano
University of Tokyo

Collaborators Joshua Felnberg




™ ° 1/26
N Feinberg-Zee Model

J. Feinberg and A. Zee, PRE 59 (1999) 6433
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Random -Sign Potential
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' Random-Sign Potential
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Random-Sign Potential

|
'rlandompotsign_loutput_1 OOOx1I 6000x691 20_c|i1 Ot01.dat'using 1.3 ——

ength 1000, # sample 69120

12 - 1
10 - 1
sl J
6| ]
ey |- J
0 s s

15 - 05 05 1 1.5

Energy Eigenvalues




" Random- Slgn Potentlaflz6
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Random- -Sign Potential
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Random- -Sign Potentlaflz6
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Random- Slgn Potential
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Random -Sign Potentlai/m
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~ Chebyshev Polynomial Expansign2

of the density of states
R.N. Silver and H. Réder (1994)

NXN Hermitian matrix: H

p(E) = % ) M(E-E,)

— s Z Crndnl)

i [Tn(E):Chebyshev polynomial]
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n=0




22/26

- ;Chebyshev Polynomial Expansion

of the density of states
R.N. Silver and H. Réder (1994)
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Chebyshev Polynomial Expansu2)3n2

of the density of states
R.N. Silver and H. Réder (1994)
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1 Chebyshev Polynomial Expansuz)4n2

of the density of states
R.N. Silver and H. Réder (1994)

R0) Toi1 (H) = 2HT, (H) — T, (H)
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‘i Chebyshev Polynomial ExpansuZ)Sn2

of the denS|ty of states
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Thouless Formula

D.J. Thouless, J. Phys. C5(1972) 77
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Chebyshev Polynomial Expansi<2)7n2

of the inverse localization length
N. Hatano & J. Feinberg, PRE 94, 063305 (2016)
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* Chebyshev Polynomial ExpanS|<2)n2

* of the inverse localization length
N. Hatano & J. Feinberg, PRE 94, 063305 (2016)

() Tn1(H) = 20T, (H) = Ty1(H)
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of the inverse localization length
PRE 94, 063305 (2016)
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Random Slgn Potentia
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Summary

» Random-Sign Potential
Unconventional behavior? |

* Chebyshev polynomial
expansion ‘
Inverse localization length
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