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Figure 5. Contour plot of the two-dimensional posterior
as a function of the �L parameter (x-axis) and of the base
10 logarithm of L0 (y-axis) with plots of the corresponding
marginalized posterior curves (in green). The contours cor-
respond to the 90% and 50% credible regions (respectively in
blue and red) for the two parameters. The bounds regions for
those two parameters are compatible with the measured lu-
minosity from GRB 170817A (yellow dashed line with shaded
area) as its value is greater than L0 for the bulk of the values
of our population. The marginalized posterior for L0 peaks
around L = LGRB 170817A because of the likelihood factor
which requires that the joint detection happened around that
value.

The plot in the bottom panel of Fig. 6 shows the in-
verse cumulative short GRB rate density distribution
R0(> L) as a function of the luminosity L. The credible
intervals corresponding to the sampled curve are com-
patible with the BNS rate density measured for Abbott
et al. (2021c).
Given the present results on the low-luminosity short

GRB population and the expected sensitivity for the
fourth observing run of Advanced LIGO and Advanced
Virgo (O4; Abbott et al. 2020), and only considering
short GRBs detected by Fermi/GBM as onboard trig-
gers, we estimate a joint GW–GRB detection rate of
RO4

GW�GRB = 1.04+0.26
�0.27 yr�1 during the next data col-

lecting period.

6. CONCLUSIONS

We followed-up Fermi/GBM and Swift/BAT GRBs
reported during LIGO–Virgo’s O3b and performed a
targeted search using the times of the GRBs and their
sky localizations to search for possible GW associations.
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Figure 6. Plots of di↵erential local rate densities as func-
tions of luminosity (upper panel) and of the inverse cumu-
lative rate density as a function of L (lower panel). In the
upper plot, our set of curves is represented with the blue
solid line (the solid line represents the median one and the
shaded areas represent the 90% and 50% credible intervals).
At large luminosity, we do not represent the error bars, since
in this analysis the parameters of the distribution above
L⇤⇤ = 5⇥1049 erg s�1 were set by the analysis from Wander-
man & Piran (2015). In the same plot we also show the lu-
minosity functions from Salafia et al. (2020) (orange, dashed
line), Tan & Yu (2020) (yellow, dotted line) and Ghirlanda
et al. (2016) (green, dash-dotted line). In the bottom plot we
represent the median curve as a continuous brown line and
the 90% and 50% credible intervals respectively as yellow
and red dahsed lines.


