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Optical Phase Measurement Using Entangled Photons

Ryo OKaMOTO ™ ** and Shigeki TAKEUCHI ™ **

Optical phase measurements can be used to precisely measure distance, position, displacement,
acceleration, and optical path length. Quantum entanglement enables higher precision than would
otherwise be possible. In this article, first we explain the fundamental studies in optical phase
measurement using entangle photons. Then, we present our experimental demonstration of an optical
phase measurement with an entangled four-photon interference to beat the standard quantum limit; the

limit attainable without entanglement.
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