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Equation of state and Neutron Star properties

EOS - pressure, density, baryon number density NS - mass, radius, tidal deformability, rotational frequency

. Stift EOS - - large large maximum NS mass, large radius
D
* Exotic particles (hyperons, quarks) smaller maximum mass, larger central density
softening eos
* Phase transition (1st order) - stability of a star with respect to this mode

density discontinuity, new oscillation modes.
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Dynamical Tides in Neutron Stars with First-Order Phase Transitions:
The Role of the Discontinuity Mode
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Conclusions

* Dynamical tides during the late stages of a binary neutron star inspiral
* Tidal interactions excite the oscillation modes in neutron stars
* This coupling can modify the emitted gravitational-wave signal.

Additional oscillation mode:

* A g-mode associated with a first-order phase transition and buoyancy (discontinuity mode) is present
* Similar frequencies of g-modes and f-modes (~ 1 kHz)

* g-mode can contribute non-negligibly to gravitational wave phase shifts (at a level comparable to f-
mode)

* If the presence of g-mode is not taken into account one can overestimate for example radius by 1-2%.



