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GW and EM constraints[108,110,111]to infer the incli-
nation of the binary.

B. Masses

Owing to its low mass, most of the SNR for GW170817
comes from the inspiral phase, while the merger and
postmerger phases happen at frequencies above 1 kHz,
where LIGO and Virgo are less sensitive (Fig.1). This case
is different than the BBH systems detected so far, e.g.,
GW150914[112–115] or GW170814[53]. The inspiral
phase evolution of a compact binary coalescence can be
written as a PN expansion, a power series inv=c, wherev is
the characteristic velocity within the system[65]. The
intrinsic parameters on which the system depends enter the
expansion at different PN orders. Generally speaking,
parameters that enter at lower orders have a large impact
on the phase evolution and are thus easier to measure using
the inspiral portion of the signal.

The chirp massM enters the phase evolution at the
lowest order; thus, we expect it to be the best constrained
among the source parameters[32,61,93,94]. The mass ratio
q, and consequently the component masses, are instead
harder to measure due to two main factors: (1) They are
higher-order corrections in the phase evolution, and (2) the

mass ratio is partially degenerate with the component of the
spins aligned with the orbital angular momentum
[93,94,116], as discussed further below.

In Fig. 5, we show one-sided 90% credible intervals of
the joint posterior distribution of the two component masses
in the source frame. We obtainm1 � ð1.36; 1.89ÞM�
and m2 � ð1.00; 1.36ÞM� in the high-spin case, and

FIG. 4. Marginalized posteriors for the binary inclination (� JN)
and luminosity distance (DL) using a uniform-in-volume prior
(blue) and EM-constrained luminosity distance prior (purple)
[108]. The dashed and solid contours enclose the 50% and 90%
credible regions, respectively. Both analyses use a low-spin prior
and make use of the known location of SSS17a. The 1D marginal
distributions have been renormalized to have equal maxima to
facilitate comparison, and the vertical and horizontal lines mark
90% credible intervals.

FIG. 5. The 90% credible regions for component masses using
the four waveform models for the high-spin prior (top panel) and
low-spin prior (bottom panel). The true thickness of the contour,
determined by the uncertainty in the chirp mass, is too small to
show. The points mark the edge of the 90% credible regions. The
1D marginal distributions have been renormalized to have equal
maxima, and the vertical and horizontal lines give the 90% upper
and lower limits onm1 andm2, respectively.
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