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Weak force detection in a nonlinear optomechanical system

Zhang Xianzhou',Zhao Wen',Jing Hui®

(1.College of Physics and Materials Science, Henan Normal University, Xinxiang 453007, China;

2.School of Physics and Electronics, Hunan Normal University,Changsha 410081 ,China)

Abstract: We theoretically studied the weak force detection performance of a nonlinear cavity optomechanical system in-
cluding an optical parametric amplifier.On the one hand.we found that by adjusting the nonlinear gain of the optical parametric
amplifier and the effective detuning between the input light field and the cavity field, the quantum measurement noise in the
squeezed quadrature can be reduced about 14 dB.thereby improving the weak force detection sensitivity.On the other hand,we
analyzed the back-action noise cancellation phenomenon generated by nonlinear cavity combined with homodyne measurement
and realize the method of quantum nondemolition measurement.

Keywords: nonlinear optics; optomechanical system;optical parametric amplifier; weak force sensing;standard quantum

limit
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