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C Introduction




Quantum Communications

C New paradigm with the potential to resolve many of the problems of
communications such as privacy, secrecy and integrity of messages by

exploiting quantum resources

C Most advancedapplicationis QuantumKeyDistribution (QKD)[1
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[1] V.Scaraniet al.,Rev. Mod. Phy{1, 1301 (2009) _




Motivations

C QKD is currently aiming towards widespread
adoption in our telecom networks

C Many studies are developing simpler protocols
and setupswith high stability

C Essentialauxiliarytasksare performed by separate
sub-systems

Widespread deployment of QKD in our current telecommunication
networks will require the development of:

Simplerand morerobust systems
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Key features

The QKD system we developed performs synchronizationand polarization compensation by exploiting only the
hardware already neededfor the qguantum communicationtask.

1.

Synchronization is performed with the Qubits4Synanethod which works by sending a public qubit sequence
at pre-established times.[L. Calderaroet al.,Phys. Rev. Appll3 054041(2020])

Predetermined qubit sequences are also exploited to monitor and compensate polarization drifts of the
guantum channel.

Polarization encoding is performed with the selfcompensatingPOGNAGcheme based on &agnadoop. [C.
Agnesiet al, Opt. Lett.44, 2398 (201§

We implement the 3 state 1 decoy efficient BB84 protocol introduced [R.Griinenfelderet al., Appl PhysLett. 112
051108 (2019)
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Temporal Synchronization

Temporal Synchronization is diundamental importance for QKD:
1. #1 OOA1 AOET C '1 EAA8O OOAT Oi EOOAA OANOAT AA xEOE "I

2. Discriminating the noise from the quantum signal
Most adopted synchronization solutions are:

1. Clock distribution from transmitter to receiver via pulsed laser

2. Transmitter and receiver locked to apxternal time reference

The performances of the synchronization solution are crucial to filter out the noise
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Temporal Synchronization

Temporal Synchronization ilassical communication systemdo not require an external
synchronization serviceThe clock information is carried by the signal itself

This approach has several advantages:
1. Data throughput is maximizedas any physical channel is exploited for data stream.
2. Less hardwaress required: simplicity and robustness of the system.

In the same spirit, we propose a synchronization methoQubit4Syn¢which uses the qubits exchanged
during the QKD protocol, to synchronize the transmitter with the receiver.
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