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Neutron stars

Microscopic properties
of dense matter
in beta equilibrium

Macroscopic properties
of compact objects
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Joint study over 18 orders of magnitude
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Anatomy of a BNS coalescence
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Anatomy of a BNS coalescence: Late Inspiral
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Effect of equation of state

Larger NSs emit

energy faster, Smaller NSs take
accelerating the longer to merge
inspiral
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Tidal interactions
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Tidal deformability

Qij = —A&ij

Calder

The tidal deformation speeds up the inspiral (observable)
and it depends on the EoS i



Tidal interactions

In practice with ) )
current sensitivity A = 16 (M1 F 12ma)miAy + (m + 12m1)m3 Ay
13 (my + mg)>3

we only measure:
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Non parametric constraints

EoS prior based on a gaussian process conditioned on
existing nuclear EoS models of different compositions
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Speed of sound
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Going forward: Waveform systematics
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Going forward: More observations
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Going forward.: Quark matter

A population of BNSs can
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Anatomy of a BNS coalescence: post-merger
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GWI170517

No detectable post-merger emission, upper limits
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Complementary information
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Anatomy of a NSBH coalescence

BBH-like signal
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Low density EoS
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GWI190814: a ~2.6M object

Ongoing efforts to study
the nature of the
secondary object

- BH

» Spinning NS

* Phase transitions
» Statistical outlier
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Going forward: High mass events
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A non zero tidal parameter proves the existence of one NS. Up to
what mass are we confident about the NS nature of the body?
Can we use external information?

Essick and Landry (arxiv:2007.01372)
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The next steps
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