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High quality factor bulk acoustic wave resonators provide a highly sensitive probe for fundamental physics
research, as well as industry timing applications. When applied using the techniques and cryogenic technolo-
gies developed in the field of precision frequency metrology, these resonators can be used to place constraints
on many emerging physical theories and even potentially detect new physics.

We present the summary of recent experimental work in which such piezo-electric bulk acoustic wave res-
onators have been used to constrain the parameters space of scalar dark matter using a novel analysis tech-
nique. We further show how the same resonator can be used to also search for high frequency gravitational
wave (HFGW) signals by presenting our active and experimentally operational HFGW detection experiment:
the Multimode Acoustic Gravitational-wave Experiment (MAGE), which has collected 153 days of real data in
which rare events where detected. We outline the path for further work in how such resonator technology can
be further used to push the boundaries of fundamental physics, exploring even more of Scalar DM parameter
space and probing deeper into further new physics with experiment.
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