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Entanglement distribution, teleportation, and QKD
over a 14-km urban fiber link
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The application of existing telecom fiber infrastructure for quantum communication protocols enables effi-
cient development of quantum networks [1]. It also entails multiple challenges, since existing infrastructure
in an urban region is often underground or paired with the electrical overhead power line, and prone to en-
vironmental influences which cause fluctuations in polarization mode dispersion, photon travel times, and
polarization dependent loss.

Here, we present the characterization and application of a 14.7 km long deployed fiber link in the Saarbriicken
urban area as a quantum channel. The link connects our ion trap laboratory on the campus of the Saarland
University with a receiver station on the campus of the University of Applied Sciences, with a point to point
distance of 5.5 km. It comprises 1278 m of overhead cable and several patch stations. An efficient polarization
correction scheme is employed, following the technique of [2], to ensure high-fidelity transmission of single-
photon polarization qubits.

As elementary quantum network protocols, entanglement distribution and quantum-state teleportation [3]
from a 40Ca+ ion quantum memory are demonstrated, both utilizing a bright, high-fidelity entangled photon
pair source and polarization-preserving quantum frequency conversion [4].

As a perspective we report on the status of a demonstration of device-independent quantum key distribution
[5] over this fiber link, using atom-photon entanglement generated in single-photon emission from 40Ca+
ions [6].
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