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Quantum Computer Use Cases

• Molecular Simulation
(e.g., materials science, drug discovery,…)

• Optimizing complex systems
(e.g., logistics, financial models, traffic shaping)

• AI & Machine learning acceleration
(e.g., faster training for specific models)
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Quantum Computing is not a Small Effort



Quantum Computing is not a Small Effort (2)



The Quantum Threat

As soon as the first Quantum 

Computer is functional, RSA 

encrypted online data 

communication can be decrypted in 

real time.

Required: 4000 Qubits

Available 2025: ~100 Qubits

Source: QI, Association for Computing Machinery
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Time for Factoring

Classic vs. Quantum Computers





The History of Cybersecurity

500 BC – Greek cipher wheel 1944 AC – “Navajo Code Talker”

There is awlays a message and a key involved



Algorithms are just a Temporary Patch, says Science

Probability of decryption raises over time 

Science teaches us that 

only eQKD is

“UNTOUCHABLE”
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Source: arXiv:2206.04078 [quant-ph]

“Q”-Day



1 2

Source of

entangled photons
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Quantum Entanglement State
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From Entanglement to a Symmetric Key



Entanglement-Based Quantum Key
Distribution (eQKD) System

source

detector detector



Photon Source and Detector Devices



eQKD enables European Network at Long Distances

Link (max. 230km beeline)

Competition

Link (max. 100km beeline)

zerothird can build a fully 

redundant network connecting 

major European cities using 

1,258 links

Competitors would need 678 

additional 

secured points-of-trust to 

create the 

same network
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Q-Crit (Quantum-Safe Critical Infrastructure) for Austria

BFZ Wien-Stadlau
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