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Dark state in a nonlinear optomechanical system with quadratic
coupling1 YUE-XIN HUANG, XIANG-FA ZHOU, GUANG-CAN GUO, YONG-
SHENG ZHANG, Univ of Sci Tech of China — We consider a hybrid system con-
sisting of a cavity optomechanical device with nonlinear quadratic radiation pressure
coupled to an atomic ensemble. By considering the collective excitation, we show
that this system supports nontrivial, nonlinear dark states. The coupling strength
can be tuned via the lasers that ensure the population transfer adiabatically be-
tween the mechanical modes and the collective atomic excitations in a controlled
way. In addition, we show how to detect the dark-state resonance by calculating the
single-photon spectrum of the output fields and the transmission of the probe beam
based on two-phonon optomechanically induced transparency. Possible application
and extension of the dark states are also discussed.
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