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What 1s so mysterious in quantum physics?

A particle or an atom can be 1n two states or two places at the same time
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Excited and deexcited




Quantum computers use quantum parallelism
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Classical controlled-NOT gate
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Quantum controlled-NOT gate



Quantum computers & Quantum supremacy
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Ion Trap Quantum Computer

Photonic Quantum Computer  [BM Quantum Computer

Will we ever have a quantum computer that outperforms classical computers?



Quantum technologies

e Quantum Computing, Quantum Simulation, Quantum Communication, Quantum Sensing
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Elements of a European programme in quantum technologies.

® [n quantum technologies there 1s room for arts, science, technology, and entrepreneurship






Digital steps provide versatility Digital steps provide versatility

Bilbao-Shanghai
Quantum Roadmap

Digital-Analog

Digital-Adiabatic
Quantum Simulation

DAQS

quantum computing
DAQC

DOS + AQS+AQC
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Embedding Quantum Simulators
EQS

Analog blocks provide complexity Adiabatic blocks provide complexity

Complexity

Simulating/ CO{Ilplltlng Optimal Quantum Control
Complexity 00C

Biomimetic
OML Quantum Technologies oAl

(NQT)

Quantum Machine Learning Quantum Artificial Intelligence

Quantum memristors provide complexity
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