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CHINESE EXPERIMENTS SINCE 2017 STE QA

Entanglement distribution over 1200 km

Satellite-based entanglement distribution over 1200 km
Yin et al., Science 356, 1140 (2017)

Ground-to-satellite quantum teleportation over 1400 km
Ren et al., Nature 549, 70 (2017)

Chinese QKD network in 2021, Nature 589, 214-219
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Satellite-to-ground quantum key distribution up to 1200 km
Liao et al., Nature 549, 43 (2017)

Satellite-Relayed Intercontinental Quantum Network
Austria-China 7600 km

. more publications Liao et al., Phys. Rev. Lett. 120, 030501 (2018)
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USE CASES?

* Distributed Quantum Computing

* Blind Computing

Quantum Computers

» Simplify or solve hard problems

» Complex physical system
modelling (pharma)

» Massive global parallel
computing (global warming)

» Break asymmetric cryptography
(RSA)
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* Quantum Cryptography
* Quantum Teleportation
* Entanglement Distribution

Quantum Communications

» Authentication of digital documents

» Secured communications with
quantum cryptography:
authentication, certificates

» Anonymous reliable voting

» Money - QuBitcoin

» Qubit Network: share entanglement
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* Depuis 2020 :
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THALES ALENIA SPACE ROADMAP T TP {&OA

QSAFE / Open QKD R&D, DEP (Digital Europe
QKD (EC) Program), France QCI
SAGA 1G (ESA)
% Operational SAGA 2G / IRIS?* (ESA/EC)
Demo - IRIS? (EC)

QUALITY — LEO QKD mission (ASI)

CARAMUEL - GEO QKD mission (CDTI)

Terrestrial Interfaces QCI deployments

--------------------------- > TeQuants (ESA/CNES) S o

Terrestrial Interfaces QCI deployments

SOLUQS (DGA, R&D)

QINSAT (FRANCE2030/CNES/EC) QIN Deployment

Développement systémes et sous systémes (sources, détecteurs, télescopes, etc.)
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QUANTUM INTERNET BUILDING BLOCK IN A LAB CTE QA
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ICFO/ICREA Espagne, Nature 549, 37 (2021)

Heralded quantum memory entanglement:
» 2 entangled photons sources

» 2 quantum memories (25 us storage)
» 1 entangled telecom swapper (BSM)

1
1
Alice : Bob

o0 [

—0="0—""0 @
BSM BSM | BSM I:BSM BSM

source 1 source 2

Lago-Rivera, D., Grandi, S., Rakonjac, J.V. et al. Telecom-heralded entanglement between multimode solid-state quantum memories.

Nature 594, 37-40 (2021). https://doi.org/10.1038/s41586-021-03481-8
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4. THE FUTURE OF SPACE-BASED QUANTUM COMMUNICATIONS%@A
Thales Alenia Space Roadmap published in Nature Comm Phys 6, 12 (2023) g e

2020 | 2021 2022 2023 | 2024 2025 )| 2026 2027 2028 | 2029 2030 2031 2032 | 2033 2034 2035 2036
System Design development Expe |=easibility Design Development Expe Design Development
lif
Payload equipment Feasibility Proto Manuf rimen Expe rimen Design Development  [Integration ,O“u? " IMaintenance
ntegration tation rimen tation ication
Ground equipement Proto Manuf tation Feasibilityl Design | Manuf Design Development
Research & Techno |... Sources/pr ols Memories development Higher performance New protocols & use cases
Stages / Resource stage Network stage Build stage Service...
e

Prototype: 1 satellite & 2 ground stations in Nice & Paris
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[72] H .
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2 > Downlink configuration
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e » Wavelength 1550 nm
o
Z | e > Detector SNSPD
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14
I )
’ LEO1550 LEO810 MEO1550 MEO810
Date : 10/11/2023 7
/// 1 9 Ref : ZEZESJI:ZQX Ip’ii?;rMeAr:[I)g)r:uwt modifié, adapté, publié, traduit d’'une quelconque fagon en tout ou partie, THALES ALENIA SPACE OPEN ThaIeSAler“a
Ref Modele : 83230347-DOC-TAS-FR-005 ni divulgué a un tiers sans I'accord préalable et écrit de Thales Alenia Space. © 2023 Thales Alenia Space =

o estemrio oy~ S CE



