Quantum Observables for Collider Physics 2026

Welcome and Introduction

Yoav Afik!, on behalf of the organizers

LUniversity of Chicago, Enrico Fermi Institute

20.04.2026

\'&'@ CERN
& v |

Yoav Afik (University of Chicago) Quantum Colliders 2026 20.04.2026



Welcome to CERN!

v 59

Yoav Afik (University of Chicago)

Quantum Colliders 2026

«O> 4 F > «

it
R

20.!

(=}

4.2026

IR

2/11



Welcome to CERN!

Home of the LHC, and most importantly a platform for an extensive
international collaboration.
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A Quantum Story...

Back in 2019, Juan and | were friends and also o ce neighbors, working
on completely di erent topics. During one of our joint co ee breaks, we
started a discussion that led both of us to where we are now.
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Our picture from back then
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Our picture from back then
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What has happened since then?
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What has happened since then?

Many papers with new ideas have appeared.
New and exciting ideas for measurements at colliders.

A rapidly growing interplay between High-Energy Physics and
Quantum Information Science.
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What has happened since then?
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What has happened since then?

New: ATLAS and CMS measured entanglement in Higgs boson decay.

Figure: Picture from CMS physics brie ng.
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What has happened since then?

An awesome community has emerged, and it keeps growing!
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What has happened since then?

An awesome community has emerged, and it keeps growing!
71 authors:

Both theorists and experimentalists.
From high-energy physics and quantum information backgrounds.
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What has happened since then?

An awesome community has emerged, and it keeps growing!
Oxford (March 2023): link, Oxford (October 2024): link.
GGI (November 2023): link, GGI (April 2025): link.
Pittsburgh (March 2024): link.
Shanghai (July 2025): link.
CERN (April 2026). One week after the World Quantum Day! *

1The date was chosen since 4.14 represents the rst 3 digits of the Planck constant:
4:14 10 *® evs.
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Back to the present

I could not imagine all of this back then. That's the beauty of science - i
takes you to new and unexpected places. We're just at the beginning of
the journey.
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The workshop program

Dedicated sessions to: LHC physics; Entanglement, Scattering and
Symmetry; Flavor; Entanglement and Bell nonlocality at colliders;
Decoherence; Quantum Veri cation and Transformation; Quantum
Information at the QCD Frontier; Magic; Future Colliders.

Plenary talks: Bell nonlocality, quantum sensing, quantum Gravity.

Special and social events:

Welcome Drinks (today, 17:00);
Poster Session + Drinks (Tuesday, 17:20).
Workshop dinner at Cak de Mategnin, Meyrin (Wednesday, 19:30).

Plenty of time for discussions and interactions!
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