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Towards a deterministic and local interpretation of quantum mechanics
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y assuming a deterministic evolution of quantum systems and taking realism into account, we carefully build a hidden

variable theory for Quantum Mechanics based on the notion of ontological states proposed by 't Hooft[1]. We view
these ontological states as the ones embedded with realism and compare them to the (usual) quantum states that represent
superpositions, viewing the latter as mere information of the system they describe. Such a deterministic model puts forward
conditions for the applicability of Bell's inequality: the usual inequality cannot be applied to the usual experiments. We build[2]
a Bell-like inequality that can be applied to the EPR scenario and show that this inequality is always satisfied by Quantum
Mechanics. In this way we show that Quantum Mechanics can indeed have a local interpretation, and thus meet with the causal
structure imposed by the Theory of Special Relativity in a satisfying way.
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Figure 1: Events A and B, space-like separated, with results A and B from detectors setup at conditions (angles) ~a and~b, together with their past light-cones.
The set (c;c), with ¢ the values of any variables that describe the experimental setup, and ¢ the values of any additional (hidden) variables necessary to obtain
a complete theory, completely species the results as it totally screens each result from the other's past light-cone. Figure adapted from figure 6 of J.S. Bell: La
Nouvelle Cuisine".
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