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1D condition:

w, kgl < hw

For more information on experiment, read I. Schweigler or B. Rauer thesis



Experimental parameters:

Notoms = 2000 — 20000
1= 20— 150nkK
w| ~ 2w X 2kHz

w, ~ 2m X 10 Hz

1D condition:

w, kgl < hw

For more information on experiment, read I. Schweigler or B. Rauer thesis
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From sine-Gordon to Klein-Gordon - Dynamics of relative DOF

Schweigler et al., Nature (2017)
Schweigler et al., Nat. Phys. (2021)
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For strong tunnelling Schweigler et al., Nat. Phys. (2021)
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From sine-Gordon to Klein-Gordon - Dynamics of relative DOF
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For strong tunnelling Schweigler et al., Nat. Phys. (2021)
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1+1 D action Rauer et al., Science (2018)

S[¢]~ / dedtn/—gK () [ (0,)(0,) + L M2¢?]
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Reflection and recurrence
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Measuring von Neumann entropy and mutual information

e Definition: A B
HA:B) = Sat Su—San pd—

von Neumann entropy for subsystem A

Sa=—-Tr(palnps) with pa = —Tre(paun)

Gluza et al. Nat Com Phys (2020)
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Measuring von Neumann entropy and mutual information

e Definition: A B
HA:B) = Sat Su—San pd—

von Neumann entropy for subsystem A

Sa=-Tr(palnpa) with pa=-—-Tre(paun)

nch J =10
® variance matrix R
Covariance ma Gluza et al. Nat Com Phys (2020) \R/ \/\j

Direct measurement Tomography

L (6282 (6(2)6p(2))
Lz 2) = (<¢<z'>5p<z>> <5p<z>5p<z’>>)




von Neumann entropy of Gaussian states
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von Neumann entropy of Gaussian states
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Measuring von Neumann entropy and mutual information

Comparison with theory: Analytical correlations of massive Klein-Gordon model

Tajik et al., Nat. Phys.(2023)
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Measuring von Neumann entropy and mutual information

Comparison with theory: Analytical correlations of massive Klein-Gordon model

Iajik et al., Nat. Phys.(2023)

Von Neumann entropy:
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