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SPACE-BASED QUANTUM COMMUNICATIONS - THALES ALENIA SPACE ROADMAP
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QSAFE / Open QKD R&D, DEP (Digital Europe SPACE COLLABORATE TO
QKD (EC) Program), France QCI DEMONSTRATE SATELLITE
QUANTUM COMMUNICATIONS
SAGA 1G (ESA/EC) SAGA 2G (ESA/EC) USING ENTANGLED PHOTONS
Quantum Key — &~ VSR
Distribution Secure Connectivity (EC) A
(QKD) GEO QKD mission
Projects -
Terrestrial Interfaces QCI deployments of EuroQCI
_____________________________ TeQuants >______________ e
Quantum SOLUQS (DGA, R&D) ; Terrestrial Interfaces QCI deployments
Information
Networks RIQS
(QlN) (CNES) QIN Demo (SpeQtral) QIN Deployment
More info here - Satellite-based Quantum Information Networks: Use cases, Architecture, and Roadmap (2022) https://arxiv.org/abs/2202.01817
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Share quantum states
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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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SPACE-BASED QKD SYSTEMS

Encoding quantum information at single photon level

Alice (satellite) Bob (ground station)

e e e e e e e e e e e e e e e M e e e e e e e e e e e e e e e e e e e e e e = =

Quantum channel (space-to-ground)

Source [22"4 Encoder —». }H Control 2" Decoder 24 Det

~ e e —————-

- —————

Classical channel (bidirectionnal)

>« >l

Processor

KBQF'

(ko=

Optical or RF

: 7 . ; I ﬁ
LA TPV ——— 1
L 7 T | T H
e SR B R R T
W\ : b 5

source  fibre  UF i Nx clouds aerosols turbulences NRx | F fibre analyser &
:

l R - - --- --- single photon
detectors

Date : Oct. 24" 2022 — Laurent de Forges de Parny PROPRIETARY INFORMATION

na

Ref Modele : 83230347-DOC-TAS-FR-005 ni divulgué a un tiers sans I'accord préalable et écrit de Thales Alenia Space. © 2019 Thales Alenia Space

Ref : EPIC Online Technology Meeting on Satellite Quantum Communication ~ Ce document ne peut étre reproduit, modifié, adapté, publié, traduit d’'une quelconque fagon en tout ou partie,

Components:
* Laser source (1550/800 nm)

* Intensity modulator
» Optical fibers, connectors
» Polarization controller
* Phase modulator (niobate waveguide)
» High birefringence fiber
* Variable attenuator

Photonic Polarizing beam splitter

chain * 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

Integrated QKD source - Option 2

BB84 - POLARIZATION

Intagrated QKD source - Option 1
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SPACE-BASED QKD AND QIN SYSTEMS
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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)
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