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Optomechanics: third technology in the quantum regime

Goals: - interference between quantum technologies
- preparation of quantum states in macroscopic
systems

Crux: - ground state cooling
- strong coupling regime (non-linear effects)

Rev. Mod. Phys. 86, 1391 (2014)
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Two-mode squeezing in an electromechanical resonator

Mahboob et al. Phys. Rev. Lett. 113, 167203 (2014)
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Quantum Limit for Driven Linear Non-Markovian Open Systems
AF Estrada, LA Pachon New J. Phys. 17, 033038 (2015)
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Ultrafast Optimal Sideband Cooling under Non-Markovian Evolution

JF Triana, AF Estrada, LA Pachon Phys. Rev. Lett. 116, 183602 (2016)
]

Mechanical
oscillator

H = hweatd + Bmb'h — hgo(Data(b + ") — 4 = \/Ticay + 0d

H = hwei'a + AOnb'b — hg(t) (54" + 6a) (b + b1
Rev. Mod. Phys. 86, 1391 (2014)



The exploration of non-Markovian dynamics has

TQsL

already leaded to the enhancement of

entropy transfer
Phys. Rev. Lett. 107, 130404 (2011)
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Goal: Find the c(t) that maximizes entropy transfer under non-
Markovian dynamics

Methodology: Use the steepest descent method to find the
optimal c(t)
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Summary

Surprisingly, significant enhancements are found as the
Interplay between non-Markovian dynamics in the
mechanical mode, Markovian dynamics in optical mode and
optimally-designed coupling functions.

Our approach can be readily implemented in semiclassical
formulations of quantum mechanics in phase space [J.
Chem. Phys. 132 (21), 214102 (2010), Chem. Phys. 375 (2),
209-215 (2010), Phys. Rev. Lett. 102, 150401 (2009)]

Optimal control theory to simulate quantum correlations in
qgquantum 2D spectroscopies.



