Stochastic Noise-Free Amplification
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It is well known that amplification is always accompanied with fluctuations. It is a problem of interest
whether we can amplify a signal with no added noise. This problem was studied in the 1990s [1], and
we proposed a scheme for noise-free amplification in which there was no added noise in the quadrature
of interest and all the noise was added in the conjugate quadrature [2|. Here we discuss schemes where
there is no added noise in either quadrature in the process of amplification such that the amplification
process becomes probabilistic [3]. We also propose a protocol for improving quantum entanglement. These
protocols are based on a quantum scissor scheme [4].
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