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First measurement of A from GW170817
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What does A measure?
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* k, depends on the EOS and compactness

¢ k2 ~0.05-0.15 (Hinderer 2008; Hinderer et al. 2010; Postnikov et al. 2010)



What does A measure?
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e Expectation: A measures a mass-weighted compactness



Evidence of a universal relation between A and R

* Ay, \, are calculated for
a range of m; and m,

* All combinations obey

observed chirp mass,
M.=1.188 M, <

* GW170817 probes
radius directly, not
compactness!
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An a ‘yth O rlgl ﬂ --- Newtonian approximation

— Universal relation of YY 2017
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Analytic origin

* Expand combined effective deformability, assuming g = (1-¢€)
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Expansion results

TABLE 1
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Expansion results
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weaker for larger radii
Raithel, Ozel, and Psaltis (in prep).

A is a direct probe of NS radius!



How do we make further use of deformability

measurements?

* To infer the underlying equation of state: need Bayesian inference

* \We use parametric EQS, with 5 piecewise polytropes

P(EOS| {Mc, A}) =P Py, ..., Ps) P({M., A} | EOS)

/

5 piecewise
polytropes
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* Nuclear physics information
* Hydrostatic stability

* Causality

¢« 1.97M.< M., <2.33M,

0.7 < d <1.0 \ Rezzolla et al. 2018

Margalit & Metzger 2017



Example inferences
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Conclusions

e A probes the radii of the neutron stars
* Full Bayesian inference is required to get the underlying EOS
« Additional measurements of A will provide new constraints on the EOS



