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Abstract: While spacetime and quantum theory are crucial parts of modern theoretical physics, the problem of quantum gravity demonstrates that
their full relationship is not yet completely understood. In my talk, I report on two recent results that aim to shed light on this relationship via ideas
and tools from quantum foundations.

We start with the setting of (semi-) device-independent quantum information protocols. In this scenario one considers abstract black boxes that are
characterised by their input-output statistics. Typically, these inputs and outputs are assumed to be abstract labels from a finite set of integers. We
replace the abstract inputs with physical inputs that correspond to continuous spatio-temporal degrees of freedom, e.g. angles of polarisers and
time-durations of laser pulses. This framework gives new insights about the relation between space, time, and quantum correlations, and it gives rise
to new kinds of Bell non-locality witnesses.

We then turn to the topic of quantum reference frames. Specifically, we consider a composite quantum system and an outside experimenter who
does not have access to an external reference frame to specify all of the system's properties. We show that for such an observer the possible
descriptions of states and observables are related by quantum reference frame transformations that have been independently proposed in recent
works. We give an explicit description of the observables that are measurable by agents constrained by such quantum symmetries, and we introduce
a relational generalisation of the partial trace that applies to such situations.
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