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High-finesse optical cavity
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Our experiment: A BEC in a high-finesse cavity
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A BEC in a cavity
V0 < Vcrit
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Phase transition
V0 > Vcrit
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Pump strength

Li et al. , PRR 2021
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Single particle Hamiltonian

Li et al. , PRR 2021
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†âĤ/~ =
p2

2m~ +
⌦2

p

�a
cos2(kpr) +

g0⌦p

�a
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†â

Two interference lattices

Kinetic
energy

Pump
lattice

Cavity
lattice

Cavity
photon
energy



Li et al. , PRR 2021

Two centrosymmetric crystals – atomic densities

Two interference lattices
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Two centrosymmetric crystals – light quadratures

Two orthogonal light quadratures
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Phase diagram + dissipation
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Dissipation induced dynamics – photonic part
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Heterodyne spectrum 
develops frequency sideband 

Solving the mode energy spectrum
of a truncated Hamiltonian
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Self-consistent pump
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Measuring atomic displacement in-situ



1. Interface of two lattices/crystals with
different lattice geometries/symmetries
Li et al. , PRR 2021

2. Dissipation driven pump between those
topological non-trivial lattices
Dreon et al., Nature 2022

Summary
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