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Figure 14. A plot of the 10%, 50% and 90% HDI contours for the median of the joint �1��2 distribution on the left, as inferred with Truncated
Gaussian Mixture Model. We find a dominant mode centered away from zero spins but below spin magnitudes of 0.2 in both components.
The subdominant mode is localized at �1 ⇠ 0.7 but with a broad distribution for �2. The analysis finds that the fraction of BBH mergers in the
subdominant mode, given by ⌘b, confidently excludes zero as shown in the inset. The marginal distributions of �1 and �2 are shown on the right.
The dominant modes are again well recovered in both components. The subdominant mode is consistent with either a broad �2 distribution or
a potential peak at �2 ⇠ 0.7.

S (m | mlow, �m) =

8>>>>>><
>>>>>>:

0 m < mlow,

[1 + f (m � mlow, �m)]�1 mlow  m < mlow + �m,

1 mlow + �m  m,

(B13)

with

f (m0, �m) = exp
 
�m
m0
+

�m
m0 � �m

!
. (B14)

We model the mass ratio as a power law with index �q and low-mass tapering applied to secondary mass m2, conditioned on
primary mass m1,

Table 5 shows the parameter descriptions and prior ranges. Figure 15 shows the posterior distributions of the hyperparameters
for two di↵erent variance cuts.

Default BBH component spin model: We model the spin magnitudes (�i) as a truncated Gaussian distribution between 0 and
1, assuming they are identically and independently distributed:

⇡(�i | µ�,��) = N[0,1](�1 | µ�,��)N[0,1](�2 | µ�,��) . (B15)

We model the distribution of the cosine spin tilt angle (cos ✓i) as a mixture between a Gaussian distribution truncated on �1 to
1 and an isotropic distribution, assuming they are identically but not independently distributed:

⇡(cos ✓i | µt,�t, ⇣) = ⇣N[�1,1](cos ✓1 | µt,�t)N[�1,1](cos ✓2 | µt,�t) +
1 � ⇣

4
. (B16)

We here allow for the location of the Gaussian subpopulation to vary, following Vitale et al. (2022). Priors on the hyperparameters
are given in Tab. 6. Posteriors of the model parameters are shown in Fig. 16 with two di↵erent variance cuts.

Default BBH redshift model: We model redshift evolution by the comoving merger rate density. In particular, we use the
model

⇡(z | ) /
1

1 + z
dVc

dz
(1 + z) (B17)

where the prefactor converts from a rate density in comoving volume and source-frame time to detector-frame time and redshift.
In other words, the comoving rate density scales as R / (1 + z). We use a prior on  as specified in Tab. 7. The posterior
inferences of the parameters are shown in Fig. 17.
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