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Entanglement Hamiltonian for non-interacting systems
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Entanglement Hamiltonian of a tight binding chain
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Entanglement Hamiltonian of a tight binding chain
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The Rindler Hamiltoninan
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Detecting topological states with entanglement spectrum.
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Entanglement spectrum for non-interacting topological insulators.
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Entanglement spectrum for non-interacting topological insulators.

Dimerization along the §, direction
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Auxilia ry field QMC BSS: Rr. Blankenbecler, D. J. Scalapino, R. L. Sugar (1981)
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Measuring observables.
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Renyi entanglement entropies T. Grover Phys. Rev. Lett., 111, 130402, (2013).

p,=Tr,p= |d®P(®)p,(P)

n-replicas
]

Trp," = Jc'z’CI)1 ---d(I)"P((I)I)°"P((Dn)‘Tf[/aA((Dl)'” fA)A((Dn)]

(b) Ult=2,L=6,Wy=4, A =510
1 A 8 T T T T T T
- n
S = InTrp, ol |
n—1
7 - -
. . v 65
F. F. Assaad, T. C. Lang, and F. Parisen Toldin
Phys. Rev. B, 89, 125121, (2014) 6
55




Entanglement Hamiltonian T. Grover Phys. Rev. Lett., 111, 130402, (2013).
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1D Hubbard model @ U/t = 3, <n>=1
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1D Hubbard model @ U/t = 3, <n>=1
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Entanglement spectrum
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Entanglement spectrum
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Example: Single particle entanglement spectral function for dimerized Kane-Mele Hubbard model.
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Entanglement spectrum
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Limitations of the Gaussian (or weak coupling) approach.
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Entanglement spectrum for strongly correlated electrons
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Entanglement spectrum for strongly correlated electrons
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- One can study equal time and dynamical properties of the entanglement Hamiltonian
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One-dimensional Hubbard chain @ U/t=3, <n>=1

Cumulant expansion
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One-dimensional Hubbard chain @ U/t=3, <n>=1

Cumulant expansion
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Single-particle spectrum of the entanglement Hamiltonian
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Summary

Part] Weak coupling methods. Direct calculation of entanglement Hamiltonian (cumulant expansion)
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