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Fig.1 Squeezing spectrum of the transmitted field for
various cavity—pump detunings
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Fig.2 Squeezing spectrum of the transmitted field for
various input pump powers
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Fig.3 Squeezing spectrum of the transmitted field with
(without) interaction between the quantum dot and
membrane resonator ,A =14 MHz
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Enhanced Quantum Effect in Membrane—in Cavity
Controlled by Quantum Dots

Li Mingcui', Chen Aixi*

(1. School of Information Engineering, East China Jiaotong University, Nanchang 330013, China;
2. School of Science, Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: A model of hybrid membrane—in cavity is proposed, in which a two-level quantum dot is coupled to
the cavity field and the membrane mechanical oscillator at the same time. The bidirectional coupling of quantum
dots with cavity field and mechanical oscillator enhances the nonlinear characteristics of the system, which im-
proves the squeezing of the transmitted field and the spontaneous cooling ability of the mechanical oscillator. The
results show that the squeezing degree of the transmitted field can be over 90%. With the aid of the quantum
dot—mechanical oscillator coupling, an additional squeezing of at least 2% can be obtained. The temperature of
the mechanical resonator can be cooled down from room temperature to tens of millikelvin. These operations can
be easily controlled by adjusting the power or frequency of the pump light.

Key words: cavity optomechanics; membrane; squeezing; cooling



