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            Abstract
Quantum entanglement is the main resource to endow the field of quantum information processing with powers that exceed those of classical communication and computation. In view of applications such as quantum cryptography or quantum teleportation, extension of quantum-entanglement-based protocols to global distances is of considerable practical interest. Here we experimentally demonstrate entanglement-based quantum key distribution over 144 km. One photon is measured locally at the Canary Island of La Palma, whereas the other is sent over an optical free-space link to Tenerife, where the Optical Ground Station of the European Space Agency acts as the receiver. This exceeds previous free-space experiments by more than an order of magnitude in distance, and is an essential step towards future satellite-based quantum communication and experimental tests on quantum physics in space.
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                    Figure 1: The free-space link between the Canary Islands La Palma and Tenerife in a picture taken from a satellite (clouds are shown here).


Figure 2: Complete characterization of the quantum link.


Figure 3: The closed-loop tracking system on La Palma.


Figure 4: Long-term behaviour of the AOA of the tracking beacon on the tracking CCD.


Figure 5: A time series of CCD images of the spot at the APDs illustrates the fluctuations due to atmospheric turbulence.
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