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Photons bouncing back and forth many times between highly reflecting mirrors provide a novel way
to mediate interactions between laser-cooled atoms held between the mirrors. Such cavity-mediated
interactions provide a unique set of tools for both quantum sensing and simulation. In this talk, I will
discuss our efforts to sculpt these interactions in order to expand the palette of cavity-mediated interactions
that can be realized [1-7].

As two examples, we have harnessed these interactions to realize entanglement-enhanced sensitivity
in two leading quantum sensing platforms, matter-wave interferometers [8] and optical clocks [9], with
future applications to new-physics searches as well as practical timing and navigation technologies.
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