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The research aim is to develop foundational technology for the formation of
guantum networks. With the aim of forming a quantum network and constructing a quantum channel
resistant to disturbances, we developed a quantum dot-embedded optical fiber device that is highly
compatible with existing optical communication networks. By fabricating a two-layer wire grid on the

growth film of the semiconductor quantum dots and attaching it to single-mode polarization fibers
with orthogonal polarization planes, we suppressed polarization disturbance at the interface.
Structural optimization through numerical simulations achieved an extinction ratio of four orders of

magnitude. Additionally, we constructed an experimental system for single-mode teleportation using
the entanglement between a phase-stabilized single photon and the vacuum field.
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