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During the late stages of a neutron star binary inspiral finite-size effects come into play, with the tidal deformability of the supranuclear density matter

leaving an imprint on the gravitational-wave signal. As demonstrated in the case of GW170817—the first direct detection of gravitational waves from a

neutron star binary—this can lead to strong constraints on the neutron star equation of state.

We are going to discuss the contribution of dynamical tidal effects, such as oscillation mode resonances triggered by the orbital motion, to the neutron star

tidal deformability. We will show how the matter composition is encoded in the dynamical tidal response, as well as the influence of more realistic elements

of neutron star physics, e.g., the presence of an elastic crust, superfluidity, and rotation.

In addition, we will discuss a newly-discovered tidal secular instability, driven by the emission of gravitational waves. This instability is active as long as the

stellar spin is larger than the binary orbital frequency and, as opposed to the tide itself, it decelerates the inspiral.
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