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In this research, we developed elemental technology and conducted
theoretical research on loss-tolerant quantum measurement, which is the core technology of quantum
internet. In order to achieve quantum measurements that are particularly resistant to photon loss,
generalized quantum measurements for quantum states of multiplexed photons are essential and need to

operate in the optical communication wavelength band. We developed a tandem type-11
pseudo-phase-matched periodically poled lithium niobate (PPLN) waveguide to generate a multi-photon
entangled state in the telecommunication band, which is a necessary resource, and realized the
generation of polarization entangled photon pairs. Furthermore, multiplexing by entangled light
source using quantum frequency comb was realized, and a quantum computation using it was proposed.
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