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Objective

Quantum computation achieves a speed-up by placing quantum bits (qubits) in
superpositions of different states. However, it has recently been appreciated that
quantum mechanics allows one to superimpose not only states but also operations.
Furthermore, coherently controlling the operation order with a quantum system
enables task completion with fewer operations than any known quantum algorithm.
This striking and new way to manipulate the information has not been technologically
exploited yet because it requires coherently controlling and simultaneously
manipulating high-dimensional quantum systems and multiple degrees of freedom.
However, recent progress on Silicon Photonics allows the generation and
manipulation of photonic high-dimensional quantum states in the frequency domain
fostering the implementation of new complex quantum architectures.

The purpose of this project is to create high-dimensional quantum systems with
superposition of operation orders exploiting a multi-color Si photon-pair source. The
unique combination of expertise of the experienced researcher and host institution
offer all the ingredients to significantly contribute to the transition to a new era in
quantum computing where information is processed with indefinite operation order.
The project will allow us to scale up superposition of operation orders in order to
solve computational problems, and thus to contribute to the transition of the field from
fundamental physics to application-oriented research.

Fields of science (EuroSciVoc) @

natural sciences > physical sciences > quantum physics

engineering and technology > electrical engineering, electronic engineering, information engineering >
electronic engineering > computer hardware > quantum computers

natural sciences > chemical sciences > inorganic chemistry > metalloids
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https://cordis.europa.eu/search/en?q=%2Fproject%2Frelations%2Fcategories%2FeuroSciVoc%2Fcode%3D%27%2F25%2F73%2F453%2F%27%20OR%20%2Fproject%2Frelations%2Fcategories%2FeuroSciVoc%2Fcode%3D%3D%27%2F25%2F73%2F453%27&srt=%2Fproject%2FcontentUpdateDate%3Adecreasing
https://cordis.europa.eu/search/en?q=%2Fproject%2Frelations%2Fcategories%2FeuroSciVoc%2Fcode%3D%27%2F25%2F73%2F453%2F449%2F%27%20OR%20%2Fproject%2Frelations%2Fcategories%2FeuroSciVoc%2Fcode%3D%3D%27%2F25%2F73%2F453%2F449%27&srt=%2Fproject%2FcontentUpdateDate%3Adecreasing
https://cordis.europa.eu/search/en?q=%2Fproject%2Frelations%2Fcategories%2FeuroSciVoc%2Fcode%3D%27%2F25%2F73%2F453%2F449%2F1207%2F%27%20OR%20%2Fproject%2Frelations%2Fcategories%2FeuroSciVoc%2Fcode%3D%3D%27%2F25%2F73%2F453%2F449%2F1207%27&srt=%2Fproject%2FcontentUpdateDate%3Adecreasing
https://cordis.europa.eu/search/en?q=%2Fproject%2Frelations%2Fcategories%2FeuroSciVoc%2Fcode%3D%27%2F23%2F%27%20OR%20%2Fproject%2Frelations%2Fcategories%2FeuroSciVoc%2Fcode%3D%3D%27%2F23%27&srt=%2Fproject%2FcontentUpdateDate%3Adecreasing
https://cordis.europa.eu/search/en?q=%2Fproject%2Frelations%2Fcategories%2FeuroSciVoc%2Fcode%3D%27%2F23%2F53%2F%27%20OR%20%2Fproject%2Frelations%2Fcategories%2FeuroSciVoc%2Fcode%3D%3D%27%2F23%2F53%27&srt=%2Fproject%2FcontentUpdateDate%3Adecreasing
https://cordis.europa.eu/search/en?q=%2Fproject%2Frelations%2Fcategories%2FeuroSciVoc%2Fcode%3D%27%2F23%2F53%2F365%2F%27%20OR%20%2Fproject%2Frelations%2Fcategories%2FeuroSciVoc%2Fcode%3D%3D%27%2F23%2F53%2F365%27&srt=%2Fproject%2FcontentUpdateDate%3Adecreasing
https://cordis.europa.eu/search/en?q=%2Fproject%2Frelations%2Fcategories%2FeuroSciVoc%2Fcode%3D%27%2F23%2F53%2F365%2F71735538%2F%27%20OR%20%2Fproject%2Frelations%2Fcategories%2FeuroSciVoc%2Fcode%3D%3D%27%2F23%2F53%2F365%2F71735538%27&srt=%2Fproject%2FcontentUpdateDate%3Adecreasing
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H2020-EU.1.3. - EXCELLENT SCIENCE - Marie Sktodowska-Curie Actions <MAIN PROGRAMME)

H2020-EU.1.3.2. - Nurturing_excellence by means of cross-border and cross-sector mobility

Topic(s)

MSCA-IF-2017 - Individual Fellowships
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H2020-MSCA-1F-2017

See other projects for this call
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https://cordis.europa.eu/programme/id/H2020-EU.1.3./en
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