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Squeezed states of light are a powerful resource in quantum technologies, with no-
table applications such as improved gravitational wave detection, as demonstrated in
the advanced LIGO and Virgo experiments, and demonstrations of quantum compu-
tational advantage through boson sampling with squeezed light in the experiments
conducted by the Hefei and Xanadu-NIST groups.
We describe our proposals for novel applications of cavity squeezing to exponentially
enhance light–matter interactions, pushing the boundaries from the strong to the
ultrastrong and deep-strong coupling regimes. We also show how cavity squeezing can
be used to exponentially improve qubit readout, surpass the 3 dB limit for intracavity
squeezing, and enable its application to quantum nondemolition qubit readout. Our
concept of enhancing light–matter interactions through squeezing has already been
experimentally confirmed by other groups. We further discuss our recent proposal for
quantum-enhanced sensing based on virtual ground-state squeezing in the ultrastrong
light–matter coupling regime.
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