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Entanglement between distant quantum memories via quantum frequency conversion
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We studied about establishment of entanglement between distant quantum
memories through an optical fiber-based quantum communication. For the effective fiber-based quantum
communication with quantum repeater algorithm, entanglement between a quantum memory and a_telecom

photon is vital. We developed a polarization-insensitive quantum frequency converter. By using the
device, we converted a wavelength of a visible photon entangled with a rubidium atomic cloud as a
guantum memory to the telecom wavelength. As a result, we achieved an entanglement between the atoms

and the telecom photon. We performed other experiments for long distance quantum communication:
demonstration of the two photon interference without timing synchronization of the photons, and
faithful entanglement distribution of polarized photons via noisy optical fibers.
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