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» Day #1: cavity polaritons, resonant
exciton mediated optomechanical
Interaction

» Day #2: self-oscillation, the

optomechanical parametric oscillator

» Day #3: synchronization, OM
asynchronous locking of polariton states

Bonus: Friday talk, time crystals



How light excerts force on matter
(but does matter act-back on light?)
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Synchronization of polariton condensates
Arrays of condensates
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H. Ohadi et al, Phys. Rev. B 97, 195109 (2018)



Synchronization of polariton condensates
Arrays of condensates
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H. Ohadi et al, Phys. Rev. B 97, 195109 (2018)



Synchronization of polariton condensates

PHYSICAL REVIEW B 77, 121302(R) (2008)

Synchronized and desynchronized phases of coupled nonequilibrium exciton-polariton condensates

Michiel Wouters

+ Paul R. Eastham, PRB 78, 035319 (2008)
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Synchronization of polariton condensates
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J IS constant
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I. A. Ramos, I. Carraro-Haddad, F. Fainstein et al, PRB 109, 165305 (2024)



Synchronization of polariton condensates
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The model: WITHOUT dissipation
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I. A. Ramos, I. Carraro-Haddad, F. Fainstein et al, PRB 109, 165305 (2024)



The model: WITH dissipation
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I. A. Ramos, I. Carraro-Haddad, F. Fainstein et al, PRB 109, 165305 (2024)



The model: WITH dissipation
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The model: WITH dissipation
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Synchronization: our experiments
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Asynchronous locking
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D. Chafatinos et al, NatComm 14, 3485 (2023)



Asynchronous locking: power dependence
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Asynchronous locking: power dependence
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Asynchronous locking: the model
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D. Chafatinos et al, NatComm 14, 3485 (2023)
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Asynchronous locking: the model
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interactions coupling
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driving and losses
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D. Chafatinos et al, NatComm 14, 3485 (2023)



Asynchronous locking: the model
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D. Chafatinos et al, NatComm 14, 3485 (2023)



Asynchronous locking: the model
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First: “Frozen” phonon + RWA
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First: “Frozen” phonon + RWA
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First: “Frozen” phonon + RWA
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“Locking” regions behave as for synchronization, i.e., are enhanced by J and U

D. Chafatinos et al, NatComm 14, 3485 (2023) I. A. Ramos, |. Carraro-Haddad, F. Fainstein et al, PRB 109, 165305 (2024)




Asynchronous locking: the full model
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THEORY

D. Chafatinos et al, NatComm 14, 3485 (2023)
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Day #3Wrap-up

« Synchronization. The relevance of coupling, non-linearities
and dissipation.

e Synchronization of polariton condensates

« Asynchronous locking of mechanically modulated coupled
polariton condensates.
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» Day #1: cavity polaritons, resonant
exciton mediated optomechanical
Interaction

» Day #2: self-oscillation, the

optomechanical parametric oscillator

» Day #3: synchronization, OM
asynchronous locking of polariton states

Bonus: Friday talk, time crystals



Outlook #1: Bidirectional MW-to-optical conversion

PRESS RELEASE

New quasi-particle bridges microwave and optical
domains

nature communications a

Article httpsy//doi.ong /101038 /54146 7-023-40894 -7

Microcavity phonoritons — a coherent
optical-to-microwave interface
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Outlook #2: Spatio-temporal modulation, synthetic By
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WONCA AN RIS EXPRES S

Polaromechanics: polaritonics meets
optomechanics
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