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A TARTOMÁNY, AHOVÁ BEMERÉSZKEDÜNK

● 1 nanométer: ennyit nő a köröm 1 másodperc alatt!

● 29x félbevágunk egy almát

● A mm egymilliomod része.



1m 1nm

Minden 18 hónapban megduplázódik a 
mikroprocesszorok sebessége

KISEBB   GYORSABB

MOORE’S LAW



MOORE’S LAW

De meddig?



2016: 

Canary - 5 qubits

2017:

Canary - 16 qubits

2020: 

Hummingbird 65 qubits

2021: 

Eagle - 127 qubits

2022: 

Osprey – 433 qubits

2023: 

Condor – 1000+ qubits

ULTRA-EXPONENTIAL SPEEDUP

MOORE’S LAW IS STILL ALIVE!







SHORT QUANTUM HISTORY

2030

2018

R. P. Feynmann 1985

5th Solvay conf. 1927







POST-QUANTUM CRYPTOGRAPHY







Quantum Safe legislations and guidance

• USA: Quantum Computing Cybersecurity Preparedness Act (late 2023)

• UK: Guidance from NCSC on NIST standardizing Post Quantum Cryptography, 

legislation likely at the end of NIST process

• EU: whitepapers, but no EU-wide legislations
by Melchior Aelmans (Juniper Networks)

https://qt.eu/

Copyright © National Institute of Information and Communications Technology.



2017-2021

https://wigner.mta.hu/qua

ntumtechnology/en/node/

1

https://wigner.mta.hu/quantumtechnology/en/node/1
https://wigner.mta.hu/quantumtechnology/en/node/1
https://wigner.mta.hu/quantumtechnology/en/node/1


KVANTUMINFORMATIKA NEMZETI LABORATÓRIUM 2020-2024

https://qi.nemzetilabor.hu/hu

https://qi.nemzetilabor.hu/hu


WE ARE PART OF EUROQCI

Hungarian activities

● Develop a QKD system using entangled photon pairs sent over a free-space optical telescope 

link.

● Install an optical ground station for satellite-based QKD systems.

● Realize a QKD system based on entangled photon pairs sent over an optical fiber link.

● Complete the development of a continuous variable QKD system.



EUROQCI - HUNGARIAN BACKBONE NETWORK 2024-2025 
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FIBER BASED QKD



AHOGY MI KULCSSZÉTOSZTUNK – 2024



Space segment: ESA-SAGA

LEO/MEO: prepare and measure

Quantum Cryptography 

TeleComSystem (QUARTZ)

GEO: entanglement based

EntAnGLEmentCommunication

System (EAGLE)
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FREE SPACE QKD



CLASSICAL SYNCRONIZATION
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OUR QUANTUM COMMUNICATIONS RESEARCH GROUP





Competences and actual projects – fiber based

● Own developed Optical Quantum Random Number Generator

● BB84 QKD demonstration with own developed system (in cooperation with Ericsson Hungary)

● CV QKD long distance demonstration with own developed system as part of the national QKD network

(in cooperation with Hungarian Telekom and HUN-REN Wigner Research Centre for Physics)

● Developing an entanglement-based QKD system (fiber-based, using SNSPD detectors)

● OpenQKD OpenCall: QuantumGigalink - Extension of high-speed leased line service with QKD 

encryption function (in cooperation with Magyar Telekom)

● Participation in the national project of the European Quantum Communication Infrastructure (EuroQCI)

● Modeling, analysis, planning, implementation and operational support of QKD networks (in cooperation

with NETvisor Zrt.)



Competences and actual projects – free-space and space

● Development of an entanglement-based free-space QKD over River Danube (in cooperation with 

Vodafone Hungary)

○ in-house entangled photon source at 810nm, in-house optical clock synchronization

● Participating in different ESA projects

○ QuStation - Quantum Communications Capable Optical Ground Stations in Hungary (in cooperation with ATL 

Zrt.)

○ Certain - Complex electronic hardware for free-space entanglement-based quantum key distribution system (in 

cooperation with Relcom Kft.)

○ DeQOS - Development of Quantum and Optical Communication for Satellite Systems Course (in cooperation 

with ATL Zrt., C3S Ltd., E-Group Zrt.)

● Deploying quantum-capable optical ground station

● Investigating the possibilities for cubesat-based QKD

● Theoretical work on future’s satellite based QKD systems



Research directions – quantum internet

● Developing and analyzing entanglement-based quantum communication protocols over the quantum 

internet (quantum wifi, superactivation of quantum channels)

● Analyzing different aspects of satellite-based quantum networks (architecture, configurations, routing)

● Investigation of application possibilities of different quantum memories (both in fiber-based and satellite-

based networks)

Research directions – quantum computers

● Analyzing different quantum algorithms on different quantum computers

● Developing new algorithms for quantum computers

Educational activities (BSc, MSc, PhD)

● 20+ years experience



• Kvantumszámítógépek és alkalmazásaik

– Alapok

– Algoritmusok

– Programozás

– Benchmarking

– AI, stb

• Kvantumhálózatok

– Alapok

– Kvantum-infoelmélet

– Titkosító rendszerek

– Kvantuminternet: vezetékes+műholdas

– QRNG stb.

• Labor
– Qszámítógép hardver

– Qhálózat hardver

– Programozás

– QRNG stb.

MSC QUANTUM SPEC.

Jelenleg 10 kvantumos tárgy

fut ~350 hallgatóval



Questions?
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