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Figure 5. The left-hand graph displays the tidal polarizability of a 1.4M� neutron
star as a function of both its radius and the neutron skin thickness of 208Pb. The
circles denote the predictions from several accurately calibrated covariant energy density
functionals. The rectangular sections delineate the regions that are consistent with the various
experiments/observations. The right-hand graph shows the mass-radius relation as predicted
by a subset of the models. Also shown are constraints obtained from theory, electromagnetic
observations, and gravitational-wave detections, as articulated in the text.

tidal deformability of a 1.4M� neutron star. Combining all these results one obtains [50]:

0.21 . Rskin(fm). 0.31 (8a)

13.25 . R1.4
? (km). 14.26 (8b)

642 . ⇤1.4
? . 955. (8c)

The allowed region for the tidal deformability is consistent with the ⇤1.4
? .800 limit reported

in the GW170817 discovery paper [3], yet it is outside the ⇤1.4 . 580 limit suggested in the
revised paper [51]. If confirmed, this will create some serious tension—at least relative to the
models presented here—and may suggest the onset of a phase transition. Indeed, the PREX
result suggests that the equation of state is sti↵ in the vicinity of nuclear saturation density.
However, the EOS will have to soften considerably at intermediate densities to accommodate the
revised limit on ⇤1.4

? . Ultimately, however, the EOS will need to sti↵en at the highest densities
to account for the existence of ⇠2M� neutron stars.

Finally, we display on the right-hand side of Fig. 5 the “holy grail” of neutron-star structure:
the mass-radius relation. The theoretical predictions are made by a subset of models used on
the left-hand panel. Also incorporated into the plot are several of the high-quality astronomical
data that have been collected since GW170817. By incorporating both gravitational-wave and
electromagnetic information from GW170817, Bauswein and collaborators were able to provide
a lower limit on the radius of a 1.6M� neutron star [52]. By combining this analysis with the


