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Abstract

Whispering gallery mode (WGM) cavities, due to their high-quality factors, small mode volumes,
and simple fabrications, have potential applications in photonic devices. In this paper, we present
an all-optical transistor based on a coupled realistic WGM cavity optomechanical system with an
optical pump-probe scheme. In the system, the transmission of the signal field is manipulated by
the optical control power, and the signal field can be efficiently attenuated or amplified depending
on the power of a second gating (control) field, which indicates a promising candidate for sin-
gle-photon transistors. This WGM cavity optomechanical system may have potential chip scale ap-
plications in on-chip quantum information processing devices.
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Figure 1. The proposed setup of the WGM cavity
optomechanical system with one control field and
one signal field
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Figure 2. The normalized magnitude of the cavity transmission as a function of sig-

nal-cavity detuning A, under the pump field power P =0 and P =0.02 mW
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Figure 3. The normalized magnitude of the cavity transmission as a function
of signal-cavity detuning A, under the pump field power P =0.032 and

P =0.038 mW
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Figure 4. Amplification of the signal field around the region
A, =0 for four different control powers
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