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Squeezed Optomechanics : Amplifying on high-order sidebands
in Electromagnetically Induced Transparency

Guo Xueying', Jiang Yajing', Zhang Xianzhou', Jing Hui’

(1.School of Physical material science, Henan Normal University, Xinxiang 453007, China;
2.Department of Physics and Synergetic Innovation Center for Quantum Effects and Applications,

Hunan Normal University,Changsha 410007, China)

Abstract: We studied the second-order transmission process of optomechanical system with an optical parametric ampli-

fier COPA) theoretically. We found that the number of photons can be strongly affected by OPA, to generate squeezing. Fur-

thermore, the probe light and the transmittance of the second-order sideband process will also be influenced by OPA. In parti-

cular, the transmission spectrum can be adjusted by the phase of the drive field. And the light transmittance varies with the

phase. Moreover, it is also affected by the strength of OPA, where the second-order sideband process can be greatly enhanced

and the line width is effectively suppressed. On the other hand. the group delay in this hybrid system could be tuned by appro-

priate modulating OPA. Furthermore, the presence of OPA can realize a way of interconversion between fast and slow light in

higher-order sideband, and these results are expected to be applied in light propagation, switching devices and weak signal pre-

cision measurement.

Keywords : nonlinear optics; optomechanical system; optical parametric amplifier; the second-order sideband process;

group delay
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