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Quantum liquid Crystals

Many large-scale phenomena in our Universe, such as gravitational waves, are challenging to reproduce in laboratory settings. However, parallels
with condensed matter systems can provide alternative routes for experimental accessibility. Here we show how spin nematic phases provide a low-energy
avenue for accessing the physics of linearized gravity, and in particular that their Goldstone modes are relativistically-dispersing massless spin-2 excitations,
analogous to gravitational waves. Finally, we suggest a route to experimental observation.
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In transverse-traceless gauge, we see >

h*, =0, |traceless)

ho, = 0, |no scalar or vector components|

0" hpm(x) = 0, [no longitudinal dynamics] T

2 Dynamically non-trivial, relativistically dispersing, spin-2 modes
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