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Quantum Coherent Control in Hybrid Atom Optomechanical Systems
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Abstract The influence of atomic coherence and quantum coherence on the hybrid atom optomechanical system is
studied. The Langevin equation is solved by the perturbation method and the optical cavity input-output theory, and
the response function of the hybrid atom optomechanical system to weak probe field is obtained. The influence
factors, including the coupling strength between the cavity mode and the atom system and the quantum interference
effect on the output properties of the hybrid atom optomechanical system, are analyzed. It is found that the output
properties of the hybrid atom optomechanical system can be controlled by controlling quantum interference effect. By
changing the intensity of the controlling field, the width of the transparent window of the hybrid atom optomechanical
system can be changed, and the absorption spectra of the optomechanical system modulated by the atom absorption
spectrum is obtained. The probe field can be amplified in the center region of the transparent window of the hybrid
atom optomechanical system. When the detuning of the controlling field or the coupling field is changed, the location
of the transparent window of the hybrid atom optomechanical system can be controlled.
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Fig. 1 (a) Structural diagram of hybrid atom optomechanical system; (b) energy level structural diagram of inversed

Y-type four-level atom
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Fig. 2 Response of the hybrid atom optomechanical system to the probe field under different coupling strengths
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hybrid atom optomechanical system with normalized frequency and controlling field strength
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