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Quantum Technology: 
De digitale infrastructuur van de toekomst
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Quantum Wat?
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Principes van quantum mechanica
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EntanglementSuperposition

“Op twee plekken tegelijkertijd” “Instantane verbinding op afstand”



Quantum Communicatie
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0

1

Klassiek Quantum

0+1

• Elke meting beïnvloedt de toestand van de qubit
• Quantum toestanden kunnen gedeeld worden

→ Nieuw communicatie paradigma!
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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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Silicium chips

lasers

MRI scanners

Nucleaire 
reactoren

Het informatie tijdperk



De tweede quantum revolutie
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Bits → Qubits

0 1OF 0+1



Roadmaps and people Meting



Enorme rekenkracht
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Quantum simulaties 
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Uitdagingen:
• Stabiliteit, 

kwaliteit
• Error correctie

Fault tolerant QC:
→ Logical qubits
(1000 fysieke qubits)



De belofte van de 2e quantum revolutie
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Energie Klimaat

Gezondheid



De belofte / dreiging van de 2e quantum revolutie
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Energie Klimaat

Gezondheid Breken van encryptie





De dreiging
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Now 20352030
Quantum ApocalypseQuantum Supremacy

Migrate to Quantum Safe

Long term data security
Time to keep data Time to migrate data

NewTech Roadmap

technology standards regulation implementation
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Quantum Communicatie

Kunnen we dit 
gebruiken?



Pauze / vragen



Quantum Security against the 
quantum threat



Quantum Communicatie
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0

1

Klassiek Quantum

0+1

• Elke meting beïnvloedt de toestand van de qubit
• Quantum toestanden kunnen gedeeld worden

→ Nieuw communicatie paradigma!
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Quantum Communication = Secure Communication

Quantum 
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 
Network

Quantum keys Quantum keys



Protect classical data & internet networks
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Quantum 
Network

Quantum keys Quantum keys

Classical Data 
& Internet

infrastructure

Router

Encryptor

Fiber
Data StreamData Stream

Encryptor

Router



First and future generation quantum networks
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Connecting (Distributed) Quantum Computers

QC B QC C

Protect Classical Data & Internet

Classical Data & Internet
infrastructure Fiber

Trused or Enhanced 
Quantum Network Fiber

Quantum 
Network

Quantum 
Network

2

1

QC A

Quantum Key



Building quantum networks
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Research & develop the building 
blocks for a future quantum 

internet

National quantum network
EU and national projects to 
deploy quantum networks

Commercialize quantum network 
equipment, field tested quantum key 

distribution devices

Spin-out



We are not the only one….
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Canada /Quebec region

China



Impact on society
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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!



Thank you!

ingrid@q-bird.nl
www.q-bird.nl
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