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the component spin � [136]. This allows for the possi-
bility that one or more of the low-mass components is
rapidly rotating.

We draw similar conclusions about each event if we
interpret the sharp decrease in merger rate near 2.5M�
seen in the PDB analysis as the separation between NS
and BH mass ranges. (This interpretation does not im-
ply that Mmax,TOV and M

gap
low need to agree: M

gap
low could

be below Mmax,TOV if the heaviest NSs the EOS can sup-
port are not realized in nature, or M

gap
low could be above

Mmax,TOV if the lower mass gap occurs within the BH
mass spectrum.) Following [106], we compare the com-
ponent mass measurements against the inferred M

gap
low pa-

rameter from the PDB model, as shown in Fig. 6, and list
the probabilities P (m < M

gap
low ) in Table III. The same

four events are consistent with BNSs or NSBHs.
Fig. 6 also plots the component mass posteriors for two

FAR < 1 yr�1 events from Table I that may contain NSs,
if astrophysical in origin. In particular, GW190426 and
GW190917 have masses consistent with NSBH systems
[3, 4]. This classification is confirmed by the P (m <

Mmax,TOV) and P (m < M
gap
low ) probabilities calculated

for them in Table III.

B. Mass distribution

Using the FAR < 0.25 yr�1 events classified as BNSs
or NSBHs in Table III, we infer the mass distribution of
NSs in merging compact binaries. We adopt the Power
and Peak parametric mass models described in Sec. III
and implement a selection function based on a semi-
analytic approximation of the integrated network sen-
sitivity V T , fixing the redshift evolution of the popula-
tion and ignoring spins when estimating the detection
fraction. The population hyper-parameters are sampled
from uniform prior distributions, subject to the condition
mmin  µ  mmax in the Peak model, except that we
assume that the maximum mass in the NS population,
mmax, does not exceed Mmax,TOV. This is consistent
with our use of the nonrotating maximum NS mass to
classify the events, and amounts to an assumption that
the NSs observed via inspiral gravitational waves are not
rotationally supported. In practice, this means imposing
a prior proportional to the cumulative distribution func-
tion of Mmax,TOV, as shown in the inset of Fig. 7 and
detailed in Appendix B 1.

The inferred mass distributions for these two models
are plotted in Fig. 7. The posterior population distri-
bution for the Power model has ↵ = �2.0+5.1

�7.0, consis-
tent with a uniform mass distribution, although the me-
dian distribution is a decreasing function of mass. The
power-law hyper-parameter is most strongly constrained
relative to the flat ↵ 2 [�12, 4] prior on the low end.
The two bumps in the 90% credible interval visible in
Fig. 7 correspond respectively to the minimum and max-
imum mass cuto↵s of the population model realizations
with ↵ < 0 and ↵ > 0. The median inferred Peak

FIG. 6. Masses for events with at least one candidate neutron
star. Upper panel: one-dimensional posterior distributions for
the masses of the candidate NSs, as compared to estimates
of the maximum NS mass based on the dense-matter EOS [9]
(Mmax,TOV) and on the inferred location of the lower mass
gap in Sec. IV’s PDB analysis (Mgap

low ). Primary components
are shown dash-dotted. GW190814’s secondary component
lies above both estimates of the maximum NS mass. Lower
panel: two-dimensional 50% (shaded) and 90% (unshaded)
credible regions for the binary masses of each candidate NS
merger. The marginal events GW190426 and GW190917 are
shown dotted. The 90% credible intervals of the maximum
NS mass posterior inferred from the EOS and from the lower
mass gap location are also plotted. GW190814 occupies a
distinct region of the m1-m2 plane compared to the events
deemed BNSs or NSBHs.

distribution is relatively flat, and the peak width and lo-
cation are almost entirely unconstrained relative to the
prior: � = 1.1+0.8

�0.8 M� and µ = 1.5+0.4
�0.4 M� for a uni-

form � 2 [0.01, 2.00] M� and µ 2 [1, 3] M� prior subject
to mmin  µ  mmax. Thus, the gravitational wave
observations to date do not support a NS mass distribu-
tion with a pronounced single peak. This contrasts with
the Galactic BNS subpopulation, whose mass distribu-
tion is sharply peaked around 1.35 M� [39, 41, 137], as
shown for comparison in Fig. 7. The mass distribution
of NSs observed in gravitational waves is broader and
has greater support for high-mass NSs. This latter point


