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e First session (Japanese): 9:00 - 15:50 (JST)
e Second session (English): 16:00 -19:00 (JST)/07:00 - 10:00 (UTC)

I %—&8 (First session): 9:00 - 15:50

First part will be held in Japanese.
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[1] Gen Kimura, Yugo Susuki, Kei Morisue, Phys. Rev. A 108, 022214 (2023).

2] Ryo Takakura, Kei Morisue, Issei Watanabe, Gen Kimura, arXiv:2208.13634 [quant-ph].

[3] Rei Shibata, Gen Kimura (in prep.)
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IT %ZEB (Second Session): 16:00 - 19:00

The second session will be held in English.

II.1 16:00-16:10 Opening Remarks for the second part: Gen Kimura (Shibaura

Institute of Technology)
II.2 16:10-16:50 Michael J. W. Hall (Australian National University)

Title: Bell inequalities from two minimal physical assumptions

Abstract: A general form of the CHSH Bell inequality, for arbitrary numbers of outcomes, is
derived from two natural minimal assumptions for two distant observers Alice and Bob. The
first assumption is that Bob cannot signal to Alice via his choice of measurement. This “no-
signaling” assumption has the virtues of being experimentally verified and of being equivalent
to the existence of joint probability distributions for Bob’ s observables that are compatible
with the measured correlations. The second assumption has a similar flavour, requiring that
there is at least one such joint distribution that is invariant with respect to Alice’ s choice of
measurement. This “joint invariance” assumption leads directly to the CHSH Bell inequality,
and its failure immediately follows from the experimental violation of this inequality. Unlike
other derivations, no assumptions such as hidden variables, determinism, parameter indepen-
dence, free will, existence of a formal joint distribution for all observables, or counterfactual
definiteness are required. Moreover, it follows that there are just three possible physical
mechanisms underlying Bell inequality violation: action-at-a-distance (superluminality); un-
avoidable common factors linking measurement choice and distant properties (conspiracy);
and intrinsically incompatible physical quantities (complementarity).

[1] M. J. W. Hall, Phys. Rev. A 110 (2024) 022209.

II.3 16:50-17:30 Nicolas Gisin (University of Geneva)

Title: “Impossible” measurements in quantum field theory are possible but not ideal

Abstract: Naive attempts to put together relativity and quantum measurements lead to
signalling between space-like separated regions. In QFT, these are known as impossible mea-
surements. We show that the same problem arises in non-relativistic quantum physics, where
joint nonlocal measurements (i.e., between systems kept spatially separated) in general lead

to signalling. We recall how to measure non-local variables without signalling by exploiting



entanglement as a resource, recovering thus the Born rule, but not the projection postulate.
We propose to use these findings to classify all joint quantum measurements from the sim-
plest to the more complex ones, based on the required amount of entanglement necessary to

measure them.

Nicolas Gisin, Flavio Del Santo, Jef Pauwels and Alejandro Pozas Kerstjens
Group of Applied Physics, University of Geneva, 1211 Geneva, Switzerland and Constructor University,

Geneva, Switzerland

IT.4 17:30-18:10 Valerio Scarani (National University of Singapore)

Title: The applied side of Bell inequalities: device-independent certification

Abstract: In this talk, I shall describe the convoluted story of the discovery of device-
independent certification. You will learn how the Bell element in the Ekert 1991 QKD protocol
was shut down by Bennett, Brassard and Mermin because “entanglement should be enough” ;
how Mayers and Yao had the idea of device-independent QKD but ended up inventing a form
of “self-testing” (not the most natural one, which had been described by Tsirelson, Werner
and Popescu-Rohrlich a few years earlier); how some people tried to prove that cryptography
can be secure even against a “no-signaling adversary” , before coming back to quantum and
finally defining “device-independent QKD” ; and how only then it was noticed that, if one
can guarantee shared randomness (QKD), one can also guarantee just randomness. I shall
conclude explaining quickly why experiments in DIQKD are still challenging, even if loophole-
free Bell test and the corresponding randomness certifications have been demonstrated almost

a decade ago.

II.5 18:10-18:50 Francesco Buscemi (Nagoya University)

Title: Semiquantum Tests: Closing the ”"Nonlocality Gap” in Space and the ” Clumsiness
Loophole” in Time

Abstract: In this presentation, I will discuss my proposal to extend nonlocal games to a
semiquantum (or "measurement device-independent”) framework. In this setting, questions
are encoded in quantum states rather than being directly communicated to the players. I will
demonstrate how this modification achieves two key objectives: 1. Bridging the gap between

entanglement and nonlocality in games involving space-like separated parties. 2. Addressing



the ”clumsiness loophole” that affects all Leggett-Garg-type tests conducted between time-

like separated parties.

18:50-19:00 Closing Remarks: Izumi Tsutsui (KEK)



