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Part 1 outline

• Hybrid atom-optomechanical systems

• Distant motional coupling scheme

• Adiabatic light field elimination

• Quantum Langevin equations

• Mean-field approximation

• Cumulant expansion approach

• Nonequilibrium quantum phase transition
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See: New J. Phys. 21, 113037 (2019)
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Mean-field approximation



Cumulant expansion approach
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See: Phys. Rev. Lett. 120, 063605 (2018)
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Part 2 outline

• Internal state coupling scheme

• Changing order of NQPT

• Cumulant expansion approach

• NQPTs of 1st and 2nd order

• Back to mean-field equations of motion

• Homogeneous / inhomogeneous ground steady states

• Further NQPTs
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Cumulant expansion approach



Cumulant expansion approach



Cumulant expansion approach



NQPTs of 1st and 2nd order
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Symmetric coupling regime 𝜒 = 0
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Homogeneous ground steady states



Inhomogeneous ground steady states



Inhomogeneous ground steady states
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Nonequilibrium quantum phase transitions
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Thanks for
your
attention!

See: Phys. Rev. Research 6, 033094 (2024)


