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THE MOORE’S LAW

• Information is stored in a 
physical medium, and 
manipulated by physical 
processes

• The laws of physics 
dictate the capabilities of 
any information 
processing device

Source: Founder of Intel: Gordon Moore
http://www.entrepreneursstartup.com/2011/02/founder-of-intel-gordon-moore/
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Source of image: L. Bacsardi, M. Galambos, S. Imre, A. Kiss. ”Quantum Key Distribution over Space-Space Laser Communication Links,” AIAA Space 2012
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QUANTUM COMPUTERS

CLASSICAL COMPUTERS
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Source: https://quantumexperience.ng.bluemix.net/qx/tutorial?sectionId=8443c4f713521c10b1a56a533958286b&pageIndex=3 Screenshot by CybFox / Wikipedia
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QUANTUM COMPUTERS
THREE MAIN APPROACHES

• Gate Model (Google, Intel, Alibaba)
– Analogues to Boolean logic circuits

– Difficult to scale, requires massive qubit overhead for error 
correction

• Topological (Microsoft)
– Like gate model but without need for error correction

– needs exotic quasi-particle which robustness is now in dispute

• Annealing (D-Wave)
– Using quantum tunneling

– Resilient to noise

– Currently not universal



© Department of Networked Systems and Services 30

POSSIBLE APPLICATIONS

• „More efficient” solution for classical problems
– Searching in an unsorted database

– Factoring

– Order finding

– Simulation of complex systems

– Optimization problem and applications
• Routing in network

• Supply chain management

• Matching of molecular structures

• Production planning

• …

• Different protocols
– Superdense coding

– Quantum teleportation

– Quantum Key Distribution (BB84, B92, S09, E91)







Distances…

1989/91 0,3 m

1993 1100 m

1995 23 km

2007 67 km

2016 404 km

1991 0,3m

1996 75 m

1998 1 km

2002 10 km

2006/2007 144 km

2016 space



34Source of image: http://www.space.com/33760-china-launches-quantum-communications-satellite.html
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QKD

The latest version of the Quantum Satellite Communication Simulator is available:
http://mcl.hu/quantum/simulator/

L. Bacsardi, „On the way to Quantum Based Satellite Communication”,
IEEE Communications Magazine, 51:(08) pp. 50-55.
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USEFUL LINKS

Quantum Technology Flagship: http://qt.eu

Quantum Technology in Space: http://qtspace.eu

Hungarian Quantum Technology Flagship: 
https://wigner.mta.hu/quantumtechnology/en

Our website: http://mcl.hu/quantum
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