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Space.com * Tech

China Launches Pioneering ' Hack-Proof’
Quantum-Communications Satellite

By Mike Wall, Space.com Senior Writer | August 16, 2016 06:13pm ET
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China launched the first-ever quantum-communication satellite, known as QUESS, atop a Long
March-20 rocket from the Jiuguan Satellite Launch Center on Aug. 15, 2016 (Aug. 15 local time).

Credit: Xinhuailin Liwang

http://www.space.com/33760-china-launches-quantum-communications-satellite. html|



TUDOMANY ES TECHNIKA

Ezért oriilt nagy dolog a kinaiak
~Kvantummuiuiholdja”

MTI
2016. augusztus 16., kedd 21:47, frissitve: kedd 22:11

A kvantumkommunikacio olyan megoldasokat kinal, amelyek rendkivul hasznosak
lehetnek a mindennapokban — mondta az MTI-nek Bacsardi Laszlo, az NYME SKK
Informatikai és Gazdasagi Intézetének igazgatoja kedden, nem sokkal azutan, hogy
Kina sikeresen felbocsatotta a vilag elsé kvantumkommunikacios maholdjat az
északnyugat-kinai csiucsuani Urkozpontbaol.



‘Much better than expected’: Chinese "hack-proof’ quantum
communication satellite put into service
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Beijing Aerospace Control Center. @ Ju Zhenhua / Xinhua / Global Look Press via ZUMA Press
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The world's first quantum communication satellite is now officially operational following months of in-orbit testing, the
Chinese Academy of Sciences (CAS) announced, saying that performance of the device is "much better” than was initially

expected.

https://www.rt.com/news/374167-china-quantum-satellite-cperational/
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Metropolitan Quantum
Communication

Using coherent quantum communication to enhance
the security of intra-city cryptography. Coherent
Quantum Key Distribution Qur quantum key
distribution systems are based on coherent
telecommunication technolegy. Quantum states are
distributed with state-of-the-art rates of 10 Gbaud via

an optical fiber link,...

Infos Projocts Community

Satellite Quantum
Communication

We use quantum-enhanced satellites to provide
guantum communication on a global scale. Quantum
Communication on a global scale Current guantum
communication technologies are limited by a fixed
amount of tolerable loss for the guantum signals. In

fibers, this loss scales...
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Quantum Random Number
Generation

Harnessing the power of quantum mechanics to
generate true and unique, high-speed random
numbers. Quantum random numbers from the
vacuum While a coin toss or the casting of a die may
seem random, short-term behaviour is very

predictable when for example...



Institute for Quantum Computing » Research » Research groups »

Quantum Encryption and Science Satellite (QEYSSat)
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Recent media

04/27/17 - Press release from
Innovation, Science and Economic
Development Canada

o2/o2/17 - Wired article by Sophia
Chen

12/22/16 - "We've got photons!"

12/21/16 - Researchers successfully
demonstrate prototype for space-
based quantum-secured

communication

12/20/16 - Globe and Mail article by

Principal Investigator Professor Thomas Jennewein Tvan Semenink
: . ; 09/12/16 - IQC researchers
Institute for Quantum Computing (IQC) T ik i
researcher Thomas Jennewein is pioneering new gém'f’gﬂ_faﬁﬂﬂ of quantum key
1stribution

applications for quantum technologies, in
. : . . 05/05/16 - IQC researcher awarded
particular quantum communications networks In  ¢gs qrant to demonstrate quantum

communications technologies aboard

space.

student space mission
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Feltores




?:O Qubit Computer 30 Bit Computer
10 teraFLOPS ~0.5 megaFLOPS

Quantum computers perform
2 million times faster

<IEEE




SHOR-ALGORITMUS

15 71
143 56153

Martin-Lépez, Enrique et al. ,,Experimental realization of Shor's quantum factoring algorithm using qubit recycling”, Nature Photonics 6, 773-776, (2012)
Nanyang Xu, Jing Zhu, Dawei Lu, Xianyi Zhou, Xinhua Peng, and Jiangfeng Du, Quantum Factorization of 143 on a Dipolar-Coupling Nuclear Magnetic Resonance System, Phys. Rev. Lett. 108, 130501 (2012).

Nikesh S. Dattani and Nathaniel Bryans. "Quantum factorization of 56153 with only 4 qubits." arXiv:1411.6758 [quant-ph]
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Kvantum alapu kulcsszétosztas




Biztonsagos kommunikacio

Szimmetrikus kulcsu titkositas
Kulcsok megosztasa
Kvantummechanika elvei alapjan lehallgathatatlan




A globalis kvantum alapu
kulcsszétosztas helyzete

Kutatdintézetek,
Allami (igynokségek

‘ Nagyvallalatok
(Bankok, Telekommunikacios

valallatok)

Kisebb cégek

‘ egyéb
A piac varhato nagysaga 2024-re: 2 milliard dollar

Source : http://www.strategyr.com/MarketResearch/Quantum Cryptography Market Trends.asp




Gyors technologiai fejlédés

Optikai kabel

1989/91 30 cm
1993 1100 m

1995 23 km
2007 67 km
2016 404 km

1996 75 m
1998 1 km
2001 2 km
2002 10 km
2007 144 km
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Mlholdas csatorna el

Abra: Galambos Maté: Miért pont miihold? (HTE Téavkézlési Klub, 2017. méjus 25.)



(Bob)

C)



Mholdas kvantumkommunikacios csatorna

Polarizaciomérés hibaja | cngerszint feletli magassag

Detektor kvantumhatasfoka

Detektorok szama

Atlagos fotonszam

Teljes zaj

Evszak
Zenitszog
Szélsebesség Klima
Apertura atmero -
Id6jaras
Célzasi hiba



Beijing,

China
Vienna,
Austna




QuantumManifesto

A New Era of Technology May 2016
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hnological leg fii ntury includes ong free-fall imes enable high-precision tests of general r ity and
ich as quantum mechanics and pioneering space missions. tests of the equivalence principle for quantum systems
aurs have opened new avenues for the furtherin
understanding of Nature, and are true landmarks of medern sci
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QSCS

Quantum Satellite Communication Simulator II
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