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Figure 2. The distribution of the primary mass of the BBH population (left), and the mass ratio distribution (right). The solid lines show
the median merger-rate density for each model, with the shaded bands depicting the 90% credible regions. The solid black lines show the
90% credible bounds for the strongly-parameterized model from GWTC-4.0. The hatched grey areas behind the dot-dashed lines—in this and
all subsequent figures—correspond to regions at the edges of the parameter space with < 1% of BBH parameter estimation samples equally
weighted across all detections. This is intended as a heuristic proxy for parts of parameter space where the models may not be actively
constrained by the data, and where modeling and prior choices may become particularly important. See Sec. 3 for more details.

BBH mergers have m1 2 (8, 15) M� with the Default BBH
(PixelPop) model. Both models observe a clear drop in den-
sity on both sides of the peak. With the Default BBH model,
we find a break in the power law at mbreak = 37.5+10.9

�7.8 M�,
where the slope changes from ↵1 = 1.5+1.0

�1.4 to ↵2 = 5.4+1.4
�1.6.

This implies ↵2 > ↵1 at 99.6% credibility, consistently
with (Abac et al. 2025a). However, it is possible that such
steepening is dependent on our assumptions about the maxi-
mum mass (Mould et al. 2026).

Earlier analyses reported hints of additional peaks at m1 ⇠

20 M� and 60 M� when using weakly-parameterized mod-
els (e.g. Tiwari & Fairhurst 2021; Edelman et al. 2023; Ti-
wari 2024; Magaña Hernandez & Palmese 2024; Abac et al.
2025a; Gennari et al. 2025; Pierra & Papadopoulos 2026).
We do not find evidence for either of them in GWTC-5.0
based on the PixelPop primary-mass distribution. Recent
works suggest the presence of a subpopulation of mergers
with rapidly-spinning BHs, peaking around 16 M� (Plunkett
et al. 2026; Farah et al. 2026; Tong et al. 2025a; also see
Sec. 8). More targeted joint models of spins and masses
might be able to tease out such substructure.

4.4.2. Mass Ratio Distribution

We find that the global BBH mass-ratio distribution is

consistent with a peak at q = 1. The right subplot of Fig. 2
shows the mass-ratio distribution of the BBH population, tak-
ing a (m1, q)-PixelPop analysis as our weakly-parameterized
model. This is in-line with the results from GWTC-4.0: al-
though the B-Splinemodel highlighted in Abac et al. (2025a)
(App. C) finds evidence for a peak in the global distribu-
tion at q ⇡ 0.8, other flexible models explored there find
that the distribution is consistent with a peak at q = 1 sug-
gesting some degree of model dependence. When the mass-
ratio distribution is fit with a power law, p(q) / q�q , we find
�q = 1.0+0.8

�0.7. This is a somewhat flatter distribution than the

value of �q = 1.2+1.2
�1.0 from GWTC-4.0, but still statistically

consistent with it.

4.4.3. Spin Distribution

We first consider the individual spin magnitudes (�1, �2)
and tilts (cos ✓1, cos ✓2).1 Figure 3 shows their distributions
inferred using the Default BBH model, and the (�, cos ✓)-
PixelPop model. The former models both �1 and �2 as in-
dependently and identically distributed Gaussians truncated
over the range of [0, 1]. The spin tilts, cos ✓1 and cos ✓2, are
assumed to be non-independently distributed as a mixture
model consisting of an isotropic and a non-isotropic com-
ponent (see App. B.4). The (�, cos ✓)-PixelPop model treats
both component spins and spin tilts as independent and iden-
tically distributed draws from the same underlying distribu-
tion.

Both models infer BBH spin distributions that are consis-
tent with our GWTC-4.0 inference in Abac et al. (2025a).
The spin tilt distribution is broad, with the possibility of a
peak in cos ✓ between [0, 0.5] or a broader plateau (right
panel, Fig. 3). We find that 54+6

�4% (57+5
�5%) of BHs are

aligned at some degree – i.e., cos ✓ > 0 with – the orbital
angular momentum when using Default BBH (PixelPop).
The spin-magnitude distribution, on the other hand, peaks at
small values but with a tail extending beyond � ⇠ 0.8 (left
panel, Fig. 3). Using the Default BBH (PixelPop) model, we
infer that 80+4

�5% (73+4
�4%) of BHs have �  0.5.

When modeling the component spin-magnitudes sepa-
rately and allowing for correlations between them using

1 Following Abac et al. (2025a), we define tilts at a fixed reference frequency,
which is typically 20 Hz but di↵ers for some events. Yet, tilts remain con-
stant over the inspiral to leading order (Apostolatos et al. 1994) and we
have checked that the reference point does not impact our conclusions.
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