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Quantum Interferometer Based on Optical Parametric Amplifier
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Abstract: In this paper, optical parametric amplifiers (OPAs) based on quantum interferometer are reviewed. High sensitivity inter-
ferometer is one of basic tools for precision measurement, and its sensitivity is limited by standard quantum limit (SQL) which is de-
termined by vacuum fluctuations of the probe field. The quantum interferometer with novel structures can break the SQL and mea-
sure the weak signals. On one hand, a nonlinear Michelson interferometer consisting of OPA which is a nonlinear element to split
and recombine the signal field can enhance the signal, while the quantum noise is kept at the vacuum level, so that the sensitivity be-
yond the SQL is achieved. On the other hand, in the optical parametric amplifiers based quantum Mach-Zehnder interferometer, the
squeezed state generated by the OPAs within the interferometer was directly used as a phase sensitive quantum state. The quantum
interferometer not only squeezes shot noise but also amplifies the phase-sensing intensity to realize the sensitivity beyond the SQL.
OPA based quantum interferometers provide the direct references for the practical development of precise measurement.
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Fig. 1 Linear Michelson interferometer (a) and Nonlinear Michelson interferometer (b)
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Fig. 2 (a) Linear Mach-Zender interferometer; (b) Quantum Mach-Zender interferometer
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