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What’s going on?
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Acquiring control of nature at quantum level

First Quantum Revolution

Postulates and first applications:

� Transistors, computers

� Laser, communication

� Atomic clocks, GPS

� MRI, healthcare

Second Quantum Revolution

Quantum control of quantum elements

� Quantum computation

� Quantum communication

� Quantum sensing

� Quantum simulation
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Acquiring control of nature at quantum level

Towards Quantum Information and Computing

⇓

Manipulate information with quantum mechanics
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Information and Quantum Mechanics

  

Classical Physics

Classical Computation

Computing = Physics: Church, Turing, ...

9



Information and Quantum Mechanics

  

Classical Physics

Classical Computation

Quantum Mechanics

Quantum Device

Feynman: Computing with Quantum Mechanics

Quantum Computation
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Physical implementation
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Physical implementation
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The big players



Quantum Technologies
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Quantum advantage

First quantum computation that can not be reproduced on a classical supercomputer from

Google, Nature 574, 505-510(2019):

53 qubits (86 qubit-couplers) → Task of sampling the output of a pseudo-random quantum

circuit (extract probability distribution).

Classically the probability distribution is exponentially more difficult.
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Qubit counter
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The big players
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Annual spending on quantum technology
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Patents
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The big players
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Summary



Summary

Quantum technology is not a fashion or a simple hype!

Funding and interest is large and in continuous growing.

LHC at CERN: 4.5B Euros

Open questions:

� Which development model is the most sustainable for future technological research?

� How to measure its cost-benefit?

� What’s the impact in our society?
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