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3K _Shannon-Rényi (participation) entropies for

quantum many-body systems

3K _Participation spectra

An alternative route for entanglement
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‘ Shannon-Rényi (Participation) entropies '

Expand a given state in a computational local basis
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‘ Quantum Monte Carlo sampling .

e Importance sampling actually does the exact job !

e Probability of seeing configuration |i) in Monte Carlo e Replica trick for integer ¢ > 2 : Simulate q independent copies
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Universality encoded in subleading terms
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‘ Universality in a single coefhicient of the wave function '

sk Quantum antiferromagnet
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A quite new field
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Full Participation Spectrum
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Subsystems

sk Diagonal component of the reduced density matrix
accessible using OMC

sk 1D subsystem in 2D dimerized S=1/2 Heisenberg model
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‘ Participation entropy of a line subsystem across O(3) l
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‘ Universal constant at the O(3) critical point '

3k 2D Quantum critical point
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sk 3D Classical transition at finite T




‘ Universal constant at the O(3) critical point .

3k 2D Quantum critical point
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Participation Spectra of subsystems

3k Reduced density matrix

o = Tra|GS)(GS| = exp(—Bet HE)

f(—ln pp) —— Entanglement Spectrum

Hp = Entanglement Hamiltonian

Very hard to compute in general cases

sk Participation spectrum = diagonal of the RDM
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How much two spectra are close ?
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‘ How much two spectra are close ? '

sk Kulback-Leibler and

Rényi divergences
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sk Example for a gapped phase
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‘ Best entanglement Hamiltonian in the gapped regime? '
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Across the gapped regime _Gappedy, Neel ;5
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‘ Effective parameters in the gapped regime l

Perturbative eXpaIlSiOIl J2 << 1 [ Lauchli-Schlieman 2012]
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Gapped 2 Neel > Jo/J1

Ordered side P
sk For our 1D subsystem, Hg is 1D and must display LRO at

finite T because the entanglement entropy has a volume law
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Entanglement Spectrum of the Two-Dimensional Bose-Hubbard Model
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‘ Conclusions '

¥ Shannon-Rény entropies and participation spectra can be
etficiently computed using Quantum Monte Carlo simulations
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