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Setup

Spin-phonon coupling: Spin interaction could be
affected by the oscillation of the atoms.

The total Hamiltonian of in the optical tweezer is given by
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Here X represents the strength of the spin-phonon coupling.
Fig. 1. Schematic of the model
Equilibrium Phases
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The effective Hamiltonian tells us a new Zs3
emerges when the coupling grows.
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Fig. 2. Equilibrium phase represented by degeneracy and energy gap at different X
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Non-equilibrium Dynamics
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Fig. 3. Phonons suppress the violation of quantum thermalization higher entanglement.
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