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Fundamental study on Metrology dressed photon probe for analyzing atomic
clusters in machining phenomena
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The novel entangled photon probe is proposed using two photon interference
by entangled photon pairs to establish the quantum optical metrology. Recently, atomic scale
analysis of machining process phenomenon is required to improve material removal controllability
with nanometer resolution. Therefore, the quantum optical phenomena, such as typical entanglement,
are introduced to enhance the resolution of the optical measurement technique drastically. The
interest in entanglement has been stimulated by the possibility that entangled photon pairs might
beat the diffraction limit. We have proposed a light source for the generation of the
polarization-entangled photon pairs (PEPP) by using a nonlinear crystal BiBO. For development of the

light source, the geometrical parameters of the crystal are designed. The constructed light source
is confirmed to generates entangled photons pairs by measuring the PEPP using a time-correlated
coincidence system.
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