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Abstract: We start by studying the non-computational geometry of fractionally-dimensioned measure-zero dynamically-invariant subsets of phase
space, associated with certain deterministic nonlinear dissipative dynamical systems. Then, by studying the asymptotic states of the Hawking Box,
the existence of such invariant subsets is conjectured for gravitationally-bound systems. The argument hinges around the phase-space properties of
black holes. Like Penrose, it is assumed that phase-space volumes shrink when the contents of the Hawking Box contain black holes. However,
unlike Penrose, we do not argue for any corresponding phase-space divergence when the Box does not contain black holes. We now make the
hypothesis that these invariant phase-space subsets play a primitive role in fundamental physics; specifically that the state of the universe
(â€œrealityâ€•) lies on such an invariant subset (now and hence forever). Attention is focussed on the implications of this hypothesis for the
foundations of quantum theory. For example, what are referred to as â€œmeasurementsâ€• of the quantum state, are defined in terms of symbolic
dynamics on the invariant set, relative to some partition of the invariant set. This immediately leads to the notion that any theory which treats these
invariant sets as primitive, must be contextual (since counterfactual perturbations almost certainly take states off the measure-zero invariant set and
hence to â€œunrealâ€• regions of phase space where the symbolic partition is undefined). This in turn leads to a new perspective, both on the
foundations of quantum theory and on the role of gravity in formulating these foundations. In particular, a measurement-free Neo-Copenhagen
Interpretation of quantum theory, based on the Invariant Set Hypothesis will be presented. 
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