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Neutron stars

The last frontier for stable matter

Watts+ (arxiv:1602.01081)
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Last frontier for stable matter

Microscopic properties
of dense matter
in beta equilibrium

Macroscopic properties
of compact objects
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Joint study over 18 orders of magnitude

Ozel, Freire (arxiv:1603.02698)






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 .



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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GWI170817 tides
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GW190425
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Pro: massive NSs form
binaries and merge
Con: tidal interactions are
intrinsically weaker
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Kilonova - disk mass
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Similar results using the ejecta rather than the disk mass
Coughlin+ (arxiv:1812.04803)



Non parametric constraints: NICER

EoS prior based on a gaussian process conditioned on
existing nuclear EoS models of different compositions
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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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Going forward: More observations
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O(1km) radius determination in the coming years
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Going forward.: Quark matter

A population of BNSs can
> % lead to constraints on the
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Going forward: Nuclear experiment
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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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Bauswein+ (including KC) (arxiv:1809.01116)



Remnant fate

Information about the fate of the remnant might be
extracted from modeling the EM emission

Total mass (GW) + requirement for a HMNS (EM)
suggests

M, <23M,

max

Margalit+ (arxiv:1710.05938)



Anatomy of a NSBH coalescence

BBH-like signal

~0.2 M., M=0.028
~ 600 800
Signal shuts off
Lackey+ (arxivi1303.6298) Relation between the disruption radius
F t iv:1307.7685 17 59 z
Foucarts EZK:znso?.oom%) and the “plunge” radius
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Low density EoS
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LVC (arxiv:2006.12611)

GWI190814: a ~2.6M object

Ongoing efforts to study
the nature of the
secondary object

- BH

» Spinning NS

* Phase transitions
» Statistical outlier

Tan+ (arxiv:2006.16296)
Essick+ (arxiv:2007.01372)
Dexheimer+ (arxiv:2007.08493)
Tews+ (arxiv:2007.06057)
Fattoyev+ (arxiv:2007.03799)



The next steps
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