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More info here  Satellite-based Quantum Information Networks: Use cases, Architecture, and Roadmap (2022) https://arxiv.org/abs/2202.01817
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In a new kind of network: 

single photon encoding!
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Quantum Cryptography (QKD) Quantum Internet (QIN)

Satellite-based entanglement distribution over 

1200 km, Yin et al., Science 356, 1140 (2017)

Satellite-Relayed Intercontinental Quantum 

Network, PRL 120, 030501 (2018)
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Quantum teleportation
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SPACE-BASED QKD SYSTEMS

Encoding quantum information at single photon level

Photonic 

chain

Alice (satellite) Bob (ground station)

Source Encoder

Quantum channel (space-to-ground)

Control Decoder Detector

ProcessorQRNG ProcessorClassical channel (bidirectionnal)
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Components:

• Laser source (1550/800 nm)

• Intensity modulator 

• Optical fibers, connectors

• Polarization controller

• Phase modulator (niobate waveguide)

• High birefringence fiber

• Variable attenuator

• Polarizing beam splitter

• Beam splitter

• Electronic controller (on-board & ground)

• Single photon detector (APD, SNSPD)

• QRNG

• Optical terminal (telescopes, pointing)

• Adaptive optics (ground)

• Processors (on-board & ground)

Emitter on chip perspective
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SPACE-BASED QKD AND QIN SYSTEMS

Exploiting entangled 

photon pairs

Components:

• Pump laser source (1550/780/400 nm)

• Non linear crystal (PPLN) waveguide 

• Optical fibers, connectors

• Polarization controller

• Phase modulator (niobate waveguide)

• Variable attenuator

• Polarizing beam splitter

• Beam splitter

• Circulator

• CWDM

• Electronic controller (on-board & ground)

• Single photon detector (APD, SNSPD)

• Optical terminal (telescopes, pointing)

• Adaptive optics (ground)

• Processors (on-board & ground)

We are 

looking for 

partners to 

join our 

projects!!!

EPIC Online Technology Meeting on Satellite Quantum Communication

Oct. 24th 2022 – Laurent de Forges de Parny



THALES ALENIA SPACE INTERNAL

PROPRIETARY INFORMATION

Ce document ne peut être reproduit, modifié, adapté, publié, traduit d’une quelconque façon en tout ou partie,

ni divulgué à un tiers sans l’accord préalable et écrit de Thales Alenia Space. © 2019 Thales Alenia Space

Date :

Ref :

Ref Modele : 83230347-DOC-TAS-FR-005

THANK YOU!

/// 6 EPIC Online Technology Meeting on Satellite Quantum Communication

Oct. 24th 2022 – Laurent de Forges de Parny


