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FIG. 2. Posterior distributions for the progenitor masses of
GW190521 according to the NRSur7dq4 waveform model. The
90% credible regions are indicated by the solid contour in the
joint distribution and by solid vertical and horizontal lines in

the marginalized distributions.
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TABLE L

Parameters of GW190521

according to the

NRSur7dq4 waveform model. We quote median values with
90% credible intervals that include statistical errors.

Parameter

Primary mass

Secondary mass

Primary spin magnitude

Secondary spin magnitude

Total mass

Mass ratio (m,/m; < 1)

Effective inspiral spin parameter (y.)
Effective precession spin parameter (y,,)
Luminosity Distance

Redshift

Final mass

Final spin

P (m; <65 Mg)

log,, Bayes factor for orbital precession
log,, Bayes factor for nonzero spins

log,, Bayes factor for higher harmonics

852 Mo
66117 Mo
069021
0731084
1507 Mg
0.79%315
0.08193¢
0.6819%
5.312¢ Gpe
0.821928
142128 M,
0.7215%
0.32%
1067098
0.92+388

+0.06
_0'38—().()6

<

-0.25

—-0.50

-0.75

-1.00

—— NRSur7dq4

—— Prior \

0.0

Left: posterior distribution for the individual spins of GW 190521 according to the NRSur7dq4 waveform model. The radial

coordinate in the plot denotes the dimensionless spin magnitude, while the angle denotes the spin tilt, defined as the angle between the
spin and the orbital angular momentum of the binary at reference frequency of 11 Hz. A tilt of 0° indicates that the spin is aligned with
the orbital angular momentum. A nonzero magnitude and a tilt away from 0° and 180° imply a precessing orbital plane. All bins have
equal prior probability. Right: posterior distributions for the effective spin and effective in-plane spin parameters. The 90% credible
regions are indicated by the solid contour in the joint distribution, and by solid vertical and horizontal lines in the marginalized
distributions. The large density for tilts close to 90° leads to large values for y, and low values for yg.
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FIG. 4. Posterior distributions for the luminosity distance and
the inclination angle of GW 190521, according to the NRSur7dq4
waveform model. The inclination angle indicates the angle
between the line-of-sight and the total angular momentum of
the binary. For nonprecessing binaries, this is equal to the angle
between the orbital angular momentum and the line of sight. We
find the total angular momentum is likely to be closer to the line
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