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Quantum Receiver Beyond the Standard Quantum Limit

*

Kentaro WaAKUI*, Kenji TsujiNno™ *

How precisely we can discriminate weak optical coherent signals is ultimately limited by the quantum
fluctuation of the signals themselves, when the signals are detected by shot-noise-limited homodyne
receivers with unit detection efficiencies. This limit is so-called “shot noise limit” or “standard quantum
limit” (SQL) in coherent communication. However, it has been predicted that one could overcome the
SQL using quantum-mechanically optimized receivers. Such receivers are called “quantum receivers”,
and has been intensively studied both theoretically and experimentally, for binary or M-ary coherent
signals. Here we briefly introduce the concept and recent progress in development of the quantum
receivers. The concept and the technology shown here will pave a way not only to enhance signal-to-noise
ratio beyond the shot noise limit in heavily attenuated channels, but to realize efficienct quantum
information protocols based on coherent states.
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