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Optical Phase Estimation via Adaptive Homodyne Measurement

Hidehiro YONEZAWA

Optical phase estimation is a key task in metrology and optical communication. We demonstrate quantum-
enhanced estimation of a time-varying optical phase via adaptive homodyne measurement. By using a
continuous-wave beam in a phase-squeezed state, we surpass the coherent-state limit, which is the best
precision that we could achieve with a coherent state. While previous squeezing-enhanced metrology was
restricted to phases with very small variation, we estimate the optical phase with wide variation. Our
estimates are beyond the coherent-state limit by 152=4% in terms of a mean square error.
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