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Typical architecture of N
telecom networks  Backbone Network e
(between cities) ~_

Why field-deployed ¢

Distance

* Type of link (satellite or terrestrial)
* Protocols (BB84, BBM92,...)

CLASSICAL NETWORK

Network fopology
* Multi-userdesign

Scalability

.. QUANTUM NETWORK
« Temporal synchronisation of users

Applications
 InfegrationwithPQC
« Security assessment in real life

Cost

« Classical data transfer
 Integrationwith classical network
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Quantum network initiatives




Quantum Communication testbed on the French Riviera
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Energy-Time entanglement sourc
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From entanglement to QKD

Clément

Virginia

Two complementary basis required for QKD with a passive choice:

TIME basis : to generate and establish secret keys at remote locations (A & B)



Time bin QKD analyser : ENERGY basis
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Time bin QKD analyser : ENERGY basis
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Time bin QKD analyser : TIME basis
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Time bin QKD analyser : TIME basis
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Time bin QKD analyser : TIME basis

Rb clock

50km optical fiber

Rb clock natural drift : 500ps / sec

0 AWJ
= Active synchronization :
5—10000' i Tracking of the central peak
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"Energy-time" Stablilization using quantum signals

Pro Cons

o No additionalresources required o Very sensifive to defection rate
o No crosstalk with classical signals o Computer CPU demanding

o Precision of tens of ps (autocorrelation calc)
o Not 1PPS compatible

How to synchronize efficiently N users ¢

Time-Frequency solutions for guantum app. ¢
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QKD on the French Riviera
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* Fully automated QKD operation
* Quantum time transfer
* Secret Key Rate : 7kbps over 300h

* Potential to operate for 40 users
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Toward space QKD AZUr

TERRE - OCEAN - ESPACE

Test f free—spacé ennglemen’r distribution
Investigation of furbulence impact and mitigation solution

Frame reference distribution for polarization QKD

Toward Space QKD (Laurent de Forges de Parny's talk)



Quantum technologies on the French Riviero

Institut de Physique de Nice CRHEA GéoAzur (OCA) 13S
) . Space communication - Cyber-security
Quantuminformation Semi-Conductor growth (GaN) - Laser ranging - Ciphering
Quantum photonics Nanophotonics - Time transfer

Nonlinear optics and interferometry
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Toward space QKD @t A anr’
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