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Spectral Statistics
Model and Methods 
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Mean-field Hubbard Hamiltonian
Model and Methods 

PoissonGOE

?
σ = ↓ : the strength of Hubbard interactionU ⟨ni,σ̄⟩ : the mean occupation number at site , with spin i σ̄



Energy ranges for spectral statistics
Results
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Best-fit parameter λ
Results

H(λ) = (H0 + λH1) 1 + λ2

where  belongs to a diagonal matrix of random 
Poisson numbers and  is a random matrix from 
GOE. 
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U = 0t U = 2t
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Results

U = 3t



Hubbard interactions act as a mass term
Physical Understanding 
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1: Many-body interactions introduce 
complexity in classical dynamics

2: Hubbard interactions act as a mass term

HMF,σ = ℋTB + ℋU,σ

ℋUσ,ii = U⟨ni,σ̄⟩

Massless Dirac equation  Massive Dirac equation→

U = 3t, 15∘ZM U = 3t, 60∘AAU = 0.5t, 15∘ZM
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