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4. Quantum Coherence and Control in Nano Opto-Mechanics

i# ¢ Professor Farhan Saif
Department of Electronics, Quaid-i-Azam University, Islamabad, Pakistan

BE%:  Quantum mechanics is profoundly successful theory at smallest scale, making the
world-around comprehensible with exquisite precision. However, taking this to macroscopic
scale is a long-sought target that brings experimental challenges. Optomechanics provides a
playground to study quantum mechanics in macroscopic systems keeping precision in control,
thus enabling us to develop technology to newer scale that was unthinkable a few years ago.
In opto-mechanics we combine mechanical and optical degrees of freedom via radiation
pressure force. In the seminar I explain quantum characteristics of mechanical mode and
optical mode in the opto-mechanical systems. We show that these systems possess
entanglement, that leads to the engineering of single Fock state of mechanical mode by photon
subtraction. As another intriguing perspective, a new generation of optical lattice experiments
is in focus where quantum mechanical moving end-mirror either interacts with ultra-cold
atoms through confining optical lattice or couples with another mirror through Coulomb
coupling, leading to hybrid opto-mechanical systems. We show that these systems display
mechanical and vibrational bistability. In addition, we explain optomechanical induced

transparency, subliminal and superluminal effects in these systems.
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