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Entangled photon pair sources are crucial for the efficient implementation of quantum communication
protocols. These sources can be realized using AlGaAs Bragg reflection waveguides because these have
a high nonlinear coefficient, operate at room temperature and are non-birefringent [1]. Here, we present
the generation and distribution of polarization-entangled photons over a 29 km dark fiber link. This link
uses commercial fibre deployed both underground and overhead, with several patch stations and has a
transmission loss of ~19 dB. The source produces a state with 95.7 % fidelity and 92.4 % purity with
respect to the |[¥*) Bell state. After transmission over the actively stabilized [2] fiber link, the fidelity
reduces to 87.9 % whereas the purity remains unchanged (92 %). The reduced fidelity is due to a
significantly lower signal-to-noise ratio on the fiber track, residual uncompensated polarization rotation
and a bandwidth mismatch between the reference laser used for polarization stabilization and the source.
The reconstructed biphoton density matrices for both the measurements are shown in Fig.1. In summary,
we demonstrate a room-temperature entangled photon pair source at telecom wavelength, suitable for
real world quantum applications.

Local measurement Fiber link measurement

Real Imaginary Real Imaginary

Fig. 1: Reconstructed biphoton density matrix for local and fiber link measurement.
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