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Integrated and portable entanglement source used for quantum
communication over 100 kilometers
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Abstract: An integrated miniaturized portable entanglement source with high-brightness and high-stability has been de-
signed using quasi-phase matching and Sagnac loop structure. Based on parametric down conversion process of PPKTP
crystal, the entanglement source has the brightness of 13. 8 Mcps, the polarization contrast better than 98% , the tangle
of 0.935 7, and the jitter of counts rate caused by temperature variation and mechanical vibration less than 5% . The sys-
tem has been successfully and effectively applied to the field test of 100 km quantum entanglement distribution and lower-
limit measurement of association speed under continuous running, which provides a good trial basis for further realizing
the spatial entanglement source load.
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Fig.1 Schematic drawing of PPKTP entanglement source
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Fig.2 Numerical simulation of focal length and lo-
cation of the lens (a) The simulation model of
beamline, (b) numerical simulation curve
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Fig.3 Integrated design of the entanglement source
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Fig.4 Photo of the entanglement source

i 2 2R P A PR L R
2.1 YERZE JLLE

x1 YERSE NLESE
Table 1  Brightness and visibility of the entanglement
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Fig.5 Polarization-correlation
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Fig.6 Real and imaginary parts of the reconstructed
density matrix of source (a) real, and (b) imaginary
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Table 4 The test results on stability of the source
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