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Tuesday 10 June 2025 10:30 (15 minutes)

It is widely anticipated that a quantized theory of gravity will admit quantum spacetime configurations that
are described by a superposition of semiclassical spacetimes. However, in the absence of such a complete
theory of quantum gravity, can we learn anything about how such states might behave?

Recent developments led by Foo et al., propose an operational approach to this problem by describing the
response of a first-quantized two-level quantum detector coupled to a quantum-controlled superposition of
spacetimes.

Using this operational approach, we investigate what happens to an accelerated detector in such a superpo-
sition of spacetimes. We find that previously observed resonance peaks in the response function (occurring
at rational values of the quantized spacetime parameter) are accentuated by the acceleration. Moreover, we
provide the first explicit analysis of detector thermalization in superposed spacetimes.

If time permits, I will comment on how this extension of the Unruh effect relates to previous work that found
non-thermal responses for detectors travelling along superpositions of accelerated trajectories in a fixed space-
time.
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