PANEL DISCUSSION: What constitutes a measurement in HEP experiments?
TIME: Thursday 23, 18:00-19:00
PANEL EXPERTS: Marumi Kado, Alan J. Barr, Joonwoo Bae, Michael Doser

MODERATORS: Juan Ramén Muinoz de Nova and Christopher Timpson.

We will discuss the meaning and conceptual significance of a measurement in a high-energy
collider, addressing the following specific questions:

0 - Initial summary of spin measurements in high-energy colliders (e.g., ATLAS detector).

1 - When does the measurement and subsequent wavefunction collapse occurs? Is it at the
decay of the particles or at the detectors (inner tracker, EM/hadronic caloremeter...)? What
type of measurement is carried out in a collider (projective, POVM, weak...)? Does it matter
when the measurement occurs/does it matter whether the wavefunction collapses?

2 - How many theoretical assumptions are plugged into a spin measurement in a high-energy
collider? Any measurement process involves some modelling and some idealisation; are the
measurements in colliders qualitatively different in the kinds of model-dependent assumptions
required than other quantum measurements? Are measurements of spin observables in
colliders particularly problematic or distinctive in any way? Do you think the modelling
assumptions required for spin observable measurements in colliders undermine the possibility
of performing a genuine Bell test in colliders?

3 - High-energy colliders allow to measure the entanglement (i.e., non-separability) of a
bipartite quantum state in which both parties are space-like separated. Is there any conceptual
interest in this space-like non-separability?

4 - What role if any do you see decoherence playing in our understanding or analysis of collider
measurements?

5 - What are the perspectives for future colliders or new measurements?

6 - Questions arising during the workshop and/or raised by the audience.



