
12

Table 1. Source properties for GW190425: we give ranges encompassing the 90% credible intervals for the
PhenomPv2NRT model; in Appendix D we demonstrate these results are robust to systematic uncertainty
in the waveform. Mass values are quoted in the frame of the source, accounting for uncertainty in the source
redshift. For the primary mass we give the 0-90% interval, while for the secondary mass and mass ratio we
give the 10-100% interval: the uncertainty on the luminosity distance means that there is no well-defined
equal-mass bound for GW190425. The quoted 90% upper limits for ⇤̃ are obtained by reweighting its
posterior distribution as detailed in Appendix E.1.

Low-spin prior (� < 0.05) High-spin prior (� < 0.89)

Primary mass m1 1.62 – 1.88M� 1.61 – 2.52M�

Secondary mass m2 1.45 – 1.69M� 1.12 – 1.68M�

Chirp mass M 1.44+0.02
�0.02 M� 1.44+0.02

�0.02 M�

Detector-frame chirp mass 1.4868+0.0003
�0.0003 M� 1.4873+0.0008

�0.0006 M�

Mass ratio m2/m1 0.8 – 1.0 0.4 – 1.0

Total mass mtot 3.3+0.1
�0.1 M� 3.4+0.3

�0.1 M�

E↵ective inspiral spin parameter �e↵ 0.013+0.01
�0.01 0.058+0.11

�0.05

Luminosity distance DL 161+67
�73 Mpc 159+69

�71 Mpc

Combined dimensionless tidal deformability ⇤̃  600  1100
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Figure 3. The posterior distribution of the component
masses m1 and m2 in the source frame for the low-spin
(� < 0.05; orange) and high-spin (� < 0.89; blue) analyses.
Vertical lines in the one-dimensional plots enclose 90% of the
probability and correspond to the ranges given in Table 1.
The one-dimensional distributions have been normalized to
have equal maxima. A dashed line marks the equal-mass
bound in the two-dimensional plot.

et al. 2006). With a mass ratio of 0.93, it is expected
to have �e↵ between 0.008 and 0.012 (90% credibility
interval) when marginalized over mass and equation of
state (EoS) uncertainties (see Appendix E.3 for details).
The fastest-spinning Galactic-field BNS, which contains
the 17ms pulsar J1946+2052 (Stovall et al. 2018), has
�e↵ in the range [0.012, 0.018] assuming aligned spin for

the pulsar and negligible spin for its companion, similar
to the Double Pulsar.
For the results reported herein we used the LALIn-

ference library’s nested sampling algorithm and val-
idated results using the LALInference MCMC sam-
pling algorithm and the Bilby (Ashton et al. 2019) li-
brary with the Dynesty (Speagle 2019) nested sam-
pling algorithm. When comparing the high-spin prior
results using the di↵erent algorithms, we see . 3% dif-
ferences in the median parameter values and the credible
intervals are consistent and reproducible. Meanwhile,
the runs using the low-spin priors show no such di↵er-
ences.
We show the posteriors for a wider range of source

parameters in Appendix C.

4.1. Neutron star matter

Because of its large mass, the discovery of GW190425
suggests that gravitational-wave analyses can access
densities several times above nuclear saturation (see,
e.g., Figure 4 in Douchin & Haensel 2001) and probe
possible phase transitions inside the core of a neutron
star (Oertel et al. 2017; Tews et al. 2019; Essick et al.
2019). However, binaries comprised of more massive
stars are described, for a fixed EoS, by smaller values of
the leading-order tidal contribution to the gravitational-
wave phasing ⇤̃ (Flanagan & Hinderer 2008). These are
intrinsically more di�cult to measure. For GW190425,
this is exacerbated by the fairly low SNR of the event
compared to GW170817. Overall, we find that con-
straints on tides, radius, possible p–g instabilities (Wein-
berg et al. 2013; Venumadhav et al. 2013; Weinberg


