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GW170817 EM and GW joint analysis 1011

We use the Bayesian Inference to process the gravitational wave (GW) and 10-2 -
electromagnetic (EM) data of the GW170817 event. The EM data set includes the 5
broad-band afterglow (AG, Figure 2, top panel) and the centroid motion (C, Figure 2, _
bottom panel) of the relativistic jet from HST and VLBI observation. We perform 2 10-4 -
analyses: GW+AG+C and GW+AG, assuming a Gaussian jet for the atterglow. The GW 5
and EM domains can be joined in one analysis as the models describing the two _
emissions have parameters in common, namely the viewing angle 0  and the 10-6 -
luminosity distance d,.
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The results are so different because of the
light curve data points at late times, well
captured by the GW+AG fit, but not by the
GW+AG+C fit, see Figure 2 on the top. B
— Moreover, the degeneracy between 0_and 6, RA offset [mas]

9 € & (see Figure 1), proper of the Gaussian jet IEWe2 1op SWITOE bioad kand igh cirve The

0. model, ties the two angles. Bottom: jet centroid motion. The blue contours
represent the fit of the position(GW+AG+C).
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Hubble constant Flux excess

From d,, we can estimate the Hubble constant Ho and GW

we test its robustness depending on the data set used : gz"v:igw
and on the presence of a possible late time flux .

excess. A strong degeneracy between 0_ and d; (or
Ho) is present in the GW modeling. It can be broken
exploiting the independent EM messengers:

- GW-only: the fit leads to an Hubble constant of
Ho=77+21-10 km/s/Mpc, light blue contours in the
Figure 3. The almost 20% error is due to the & & :
degeneracy stated above; | — o %ﬁfﬁ%ﬁv 2 %Migf}f
GW+AG: Ho 1s quite high: 96+13-10 km/s/Mpc P .

(green filled contours) because of the flux excess at t [s]
late times. the degeneracy shrinks Figure 4. Right and left panels: same as Fig 2 and 3 respectively, but including an additional
? °

constant flux component in the model at late times.
GW+AG+C: Ho 1s 6914 km/s/Mpc. This 1s a ~3 times
more precise HO measurement than the GW-only
standard-siren measurement. The Planck [1] and
SHOES [2] (in pink and yellow below) are in
agreement within 1 sigma.

250

Ho [km/s/Mpc]
o
-

In the case of GW170817, the high viewing angle preference mainly arises
at late times, where there seem to be a flux excess. This i1s either due to
some missing emission at late times in the jet model itself, or due to a
new component becoming visible, like a kilonova afterglow or the
emission from a long-lived pulsar [4]. To account for this, we fit the same
GW data adding a constant flux component, see Figure 4, right panel.
GW+AG - Gaussian jet This model can well fit the afterglow light curve both in the GW+AG and
GWeAG = Lower Law ek GW+AG+C case. In the GW+AG fit we find 6_= 35%6° and 6_=5#1°, in
CAVHAL G - Saussian jet agreement with the literature on GW170817. The Ho that we retrieve in
GW+AG+C - Power Law jet . )

GW+AG case 1s 78.5+7.9-6.4 km/s/Mpc (see Figure 4, left panel), in
agreement with the GW+AG+C analysis.
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