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Fig. 4 Projected equation of state constraints on the mass-radius plane from future ex-
pected detections of binary neutron star coalescences with gravitational waves employing
the nonparametric equation of state representation of [140, 141]. The pink line shows the
simulated equation of state. Black, cyan, green, and blue lines enclose the 90% credible
interval for the analysis prior, an approximation to the current constraints, and projected
constraints from simulated signal detected during upcoming LIGO/Virgo observing runs
respectively. Adapted from [142].

so far safely below that number, a similar approach that simultaneously models
the equation of state and the neutron star mass distribution will eventually
become essential for X-ray-based radii measurements, or even heavy radio
pulsars [65].

3.2.5 Non gravitational wave messengers

While the main focus of this article is the tidal deformability of neutron stars
observed with gravitational wave coalescences, future equation of state con-
straints will undoubtedly include information from other messengers, which we
briefly mention here. The existence of heavy pulsars with masses ⇠ 2M� [10–
12] provides a lower limit on the maximum neutron star mass, which is im-
posed as a constraint on studies employing an equation of state representa-
tion [130,139,142]. Though tempting to incorporate the lower limit constraint
as a sharp cuto↵ on which equations of state are permissible, Ref. [145] em-
phasized the need to marginalize over their measurement uncertainty [146], as
it can be non negligible.

X-ray pulses from isolated stars observed by NICER can also be used to
provide mass and radius constraints [3, 6]. Constraints from J0030+0451 [13,
14] have already been used in combination with gravitational wave measure-
ments [13,142,147,148] to place stronger constraints on the neutron star equa-


