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BNSs as laboratories for fundamental physics

* Each star in a BNS coalescence
deforms in the presence of its
companion

~__&p

 Deformation depends on the EOS
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* GW signal introduces a dephasing
with respect to a BBH system in & s
the late inspiral —0.040 —0.035 —0.030 —0.025 —0.02?[50.015 —0.010 —0.005 0.000  0.005

®BNS — PBBH |L'¢

Accurate waveform models are key to extracting neutron-star physics from
gravitational-wave observations.



@ e
How do we model GWs from BNSs? nuees A\

Waveform models combine different approximation methods across different regimes.
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Post-Newtonian (PN) Theory ~v?/c?
[Blanchet, L. (2006), LRR]
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Advancing BNS models e
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Wridal(z) = A-Aa - P(z) + B-Ap - Pg(z)
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Waveform models— Parameter Estimation — EOS constraints
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Used in conjunction with
astrophysical and
nuclear physics information
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