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Quantum Technology:
De digitale infrastructuur van de toekomst
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Quantum Wat?
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Elektron

Quantum Fysica !
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Principes van quantum mechanica

"Op twee plekken tegelijkertijd” ‘Instantane verbinding op afstand”

Superposition Entanglement
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Quantum Communicatie

Klassiek Quantum

1
« Elke meting beinvloedt de toestand van de qubit .
 Quantum toestanden kunnen gedeeld worden

- Nieuw communicatie paradigmal
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Alain Aspect John F. Clauser Anton Zeilinger

: Université Paris-Saclay & J.F. Clauser & Assoc., University of Vienna,
Ecole Polytechnique, France USA Austria

“for experiment med sammanflatade fotoner som pavisat brott mot Bell-olikheter och
banat vag for kvantinformationsvetenskap”

“for experiments with entangled photons, establishing the violation of Bell inequalities and
pioneering quantum information science”

#nobelprize



Quantum Entanglement in Delft
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»2015: Entanglement irrefutable proven for the first time
»2018: Worlds first entanglement “on demand”
»2021: Worlds first 3-node quantum network in the lab

»2022:; Teleportation of quantum information




Quantum, hoe kunnen we het \
gebruiken?




De eerste quantum revolutie
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De tweede quantum revolutie

Bits = Qubits
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Enorme rekenkracht
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Quantum simulaties

NATURE ISN'T CLASSICAL, DAMMIT, AND IF
YOU WANT TO MAKE A SIMULATION OF
NATURE, YOU'D BETTER MAKE IT QUANTUM
MECHANICAL, AND BY GOLLY IT'SA
WONDERFUL PROBLEM, BECAUSE IT DOESN'T
LOOK SO EASY.

- RICHARD FEYNMAN - 1982 .

LIBQUOTES.COM

16 15 Feb 2023 PvIB




PHYSICAL QUBIT ROADMAP FOR QUANTUM COMPUTER
- HISTORY AND FUTURE

Source: Quantum Technologies report, Yole Développement, 2021

Craph below shows physical qubit roadmap (Note: for a quantum computer, 50 logical qubits minimum are required - it means 50 000 physical qubits)

Physical qubits
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De belofte van de 2¢ quantum revolutie
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Energie AL = Klimaat :
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De belofte / dreiging van de 2°¢ quantum revolutie

Energie
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De dreiging

technology
NewTech Roadmap ‘

Long term data security

Migrate to Quantum Safe

Now
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stanqards regulation

Time to keep data

2030 2035

Quantum Supremacy Quantum Apocalypse

implementation

Time to migrate data






Quantum Communicatie

Kunnen we dit
gebruiken?
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Quantum Security against the \
quantum threat




Quantum Communicatie

Klassiek Quantum

1
« Elke meting beinvloedt de toestand van de qubit .
 Quantum toestanden kunnen gedeeld worden

- Nieuw communicatie paradigmal
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Quantum Communication = Secure Communication

‘ Quantum
Q Cryptography

uses the
fundaments of nature

to protect our
communications -
even against an
attack by a future
quantum computer!
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Quantum Communication = Secure Communication
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Use quantum to protect our data infrastructure
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Quantum keys Quantum keys

Quantum
Network
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Protect classical data & internet networks
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First and future generation quantum networks

@ Protect Classical Data & Internet

4 e N
Classical Data & Internet § " ) S S(J’z
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@ Connecting (Distributed) Quantum Computers

Quantum
Network

Quantum
Network
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Building quantum networks

Quantum Delta S

the Netherlands b
National quantum network Research & develop the building
EU and national projects to
deploy guantum networks internet

.
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@ Quantum Ecosysteem Regio

.....
T - H Bestaande verbinding/
------- .

oo in uitvoering

~ Mogelijke toekomstige
verbinding
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i QuTech

blocks for a future quantum

" Q'bird

D4 quantum
\%__ connectivity

Commercialize qguantum network
equipment, field tested quantum key
distribution devices

Quantum



We are not the only one....

Mewsrgormn BT and Tashiba to build warld's first commercial quantum-secured metro netwark across Lendon

05 OCTOBER 2021 w\ﬁ«\\’)e
1 i e fi oot DECLARATION ON A
BT and quhlbcu to build world's first L QUANTUM COMMUNICATION
commercial guantum-secured metro network * INFRASTRUCTURE
across London go® Fol Tk Bl
a\‘if’\" Naﬁw
e o 0° All 27 EU Member States
“e‘ﬁg a Se‘“? have signed a declaration agreeing to work

. “g together to explore how to build a quantum i
“‘Be‘\ communication infrastructure (QCl) across ’
Europe, boosting European capabilities
in quantum technologies, cybersecurity
and industrial competitiveness.

@FutureTechEU #EuroQCI
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Impact on society

Societal impact & contribution to the SDG's
« Digital sovereignty & Strong institutions

* Protection of critical infrastructures

+ Linking quantum sensors, connecting future
quantum computers
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Take Away

* Quantum Technology is “the next generation digital infrastructure”

* Quantum Technology: een fundamenteel andere manier van computation &
communication

* NU is het moment om na te denken over de impact van quantum technology!
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ingrid@qg-bird.nl
www.q-bird.nl
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