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Figure 2. Localization and distance distributions for O3, O4, and O5. In each panel, the vertical axis is the cumulative annual detection rate.
The lightly filled bands around the curves represent the 5–95% confidence interval due to uncertainty in the astrophysical merger rate density.

The sensitive volume is 3–7 times larger than estimated by LRR.
—Table 1 also shows the sensitive volume, which is a mea-
sure of the space within the Universe that is probed by the
GW detector network, and is defined as the detection rate di-
vided by the astrophysical merger rate density.9 Although
LRR itself does not quote values for the sensitive volume,

9 We warn the reader that although the 90% credible comoving volume and
the sensitive volume have the same units, they are different cosmological
volume measures. The 90% credible comoving volume is defined as an
integral over differential comoving volume. The sensitive volume, on the
other hand, has an additional weighting factor of 1/(1 + z) to account
for time dilation due to the assumption of fixed merger rate density. How-
ever, we can compare the values of the 90% credible comoving volume and
the sensitive volume in Table 1 to get a rough sense that BNS events are
typically localized to 20–40% of the volume probed by the GW detector
network.

the User Guide does quote values from the same simulations.
Depending on the source class and observing run, we esti-
mate a sensitive volume that is 3–7 times larger. This is partly
due to the change in the network S/N threshold: if detections
were isotropic, we would expect the volume to change by the
cube of the ratio of the old and new network S/N thresholds,
(12/8)3 = 3.375 for BNS and NSBH, (12/9)3 = 2.370 for
BBH. A minor fraction of the improvement comes from the
increased live time due to the added capability of detecting
events when only a single GW detector is online: given 3
detectors with independent duty cycles of 70%, there is only
one detector online 3⇥ 70%⇥ (30%)2 = 18.9% of the time.
A more significant fraction of the improvement in sensitive
volume comes from the increased isotropy in the sensitiv-
ity of the GW detector network when two or more detectors
are online due to the effective removal of the single-detector


