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Abstract:

Full general relativity is almost certainly 'chaotic'. I will argue that this entails a notion of
nonintegrability: a generic general relativistic model, at least when coupled to cosmologically
interesting matter, is likely to possesses neither differentiable Dirac observables nor a reduced
phase space. The standard notion of observable then has to be extended to include non-
differentiable observables. This has severe repercussions as such observables cannot carry
Poisson-algebraic structures and do not admit a standard quantization; one thus faces a
quantum representation problem of gravitational observables. Nevertheless, in certain cases,
one can explicitly quantize such systems. By means of toy models, I will discuss general
challenges and some surprising consequences for the quantum theory of nonintegrable
constrained systems which presumably will also appear in canonical quantum gravity.
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