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Binary Alloy Hubbard Model

P (εi) = xδ(εi + ∆/2) + (1− x)δ(εi −∆/2)
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Inspired By:
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Byczuk, Hofstetter, and Vollhardt. P.R. B 69, 045112
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Ordered Phases
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Alloy Band InsulatorAlloy Mott Insulator Alloy Mott Insulator

ρ = x ρ = 2x ρ = 1 + x
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Density vs. Chemical Potential
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t = 0.1, U = 2, ∆ = 4, and x = 0.25
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Plateau Length vs. Hopping

                                                                                                                                                 Lanczos
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U = 2, ∆ = 4, and x = 0.25
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Participation Ratio
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Pn =
( N∑

i=1

|〈 i |φn〉|4
)−1

Pn = 1 localized
Pn = N delocalized
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Participation Ratio at x=.25

                                                                                                                             Exact Diagonalization
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U = 0, ∆ = 4, and t = 1
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Participation Ratio at x=.45

                                                                                                                             Exact Diagonalization
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U = 0, ∆ = 4, and t = 1
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Conductivity vs. Chemical Potential

                                                                                                                                                 DQMC 9
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Conductivity vs. Temperature

                                                                                                                                                 DQMC
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U = 2 and t = 0.1
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Phase Diagram of U vs. Δ

I: Mott Insulator [ρ=0.25], II: Metallic, III:  Band Insulator [ρ=0.50] and Mott Insulators [ρ=0.25 and ρ=1.25],
IV: Mott Insulators [ρ=0.25 and ρ=1.25], V: U>Δ                                                                           Lanczos 11
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