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Abstract:

In the early twentieth century, Alfred North Whitehead developed the most comprehensive metaphysical framework of process
philosophy. Although he also applied his ideas to interpret quantum theory, his insights have remained largely unnoticed by the
physics community, especially by today’s researchers in quantum foundations.

In this talk, | will introduce the main ideas of process reality, with a special focus on Whitehead’s approach. The core idea is that
the basic elements of reality are processes of becoming rather than static material substances. The picture of the world is one of
a growing organism, where the individual parts are dynamic, relational units whose identity is defined by the network of
interactions they participate in.

I will argue that adopting a process-based ontology can offer the conceptual shift needed to resolve the main interpretational
puzzles of quantum theory, in particular the ones associated with the no-go theorems (Bell, Kochen-Specker, etc.).
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100 years of interpretational puzzles
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Alfred North Whitehead
1861-1947
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What does it mean to obtain a satisfactory realist
account of quantum theory?
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Ontological models framework

N. Harrigan, R. Spekkens, Found. Phys. 40, 125(2010)
The system has definite properties even if no observer and no experiment.

These are represented by the ontic states A € A.

Experimental procedures: P —— pup(A)
T —— Tr(V]))
M,k —— Enr(A)

Statistics (classical probability theory):

p(HM, T, P) = [ AN a0 V)2V \ap (V).
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Ontological models provide a conspiratorial
explanation of Quantum Theory.

L. Catani, M. Leifer, Quantum 7, 948 (2023)
D.Schmid, J.Selby, R. Spekkens, arXiv:2009.03297(2020).
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Develop a new theory-independent ontological
framework that evades the no-go theorems.
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How to develop
such a new
framework?
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Ontological models endorse
substance metaphysics
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“Nature is a theatre for the interrelations of activities. [...] In the place
of the procession of spatial forms of externally related bits of matter,
modern physics has substituted the notion of the forms of process. It has
thus swept away space and matter and has substituted them with the
study of the internal relations within a complex state of activity.”

Nature and Life, University of Chicago Press (1934).
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Reality made of processes.

The world as an organism.

Beyond traditional empiricism.

Endorsement of the concept of fields.
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Being is dynamic.

New categories introduced: Processes and Events.

Beyond traditional bifurcations of reality.

Tasks: dispense, reproduce and replace substance metaphysics.
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* Whitedian quantum theory.
Foundations of relational realism, M. Epperson and E. Zafiris, Bloomsbury Publishing (2013).

* Process theories and diagrammatic reconstruction of quantum theory.
Picturing quantum processes, B. Coecke, A. Kissinger, Cambridge University Press (2017).
Reconstructing QT from diagrammatic postulates, J. Selby et al, Quantum 5, 445 (2021).

* Quantum causal models.
Quantum common causes and quantum causal models, J. Allen et al, PRX 7, 031021(2017).

* (Causal relational quantum theory.
Quantum influences and event relativity, N. Ormrod, J. Barrett, arXiv: 2401.18005(2024).

* Memory ontology.
What extended Wigner s friend no-go theorems teach us, talk at P1, June 9th 2025.
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Process Philosophy and Biology

C Regeneration period

9m 11 m 14 m

Treatment groups

N. Murugan et al, Science Advances 8, eabj2164(2022).

Pirsa: 25100175 Page 16/19



Pirsa: 25100175 Page 17/19




Towards

Quantum Process Reality
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