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Mdet = (1+ z) (M1 M2)3/5/(M1 +M2)1/5 is the detector-
frame chirp mass, q = M2/M1  1 is the binary mass
ratio, �e↵ = (M1�1z + M2�2z)/(M1 + M2) and �a =
(�1z � �2z)/2 are the parameters describing spin com-
ponents aligned with the binary orbital angular momen-
tum, and tc,1 and tc,2 are the arrival times at Livingston
and at Hanford, respectively. Not aiming to measure the
source’s orientation and its sky position, we independently
maximize the likelihood at each detector with respect to
a constant wave phase and an amplitude normalization,
and we assume that tc,1 and tc,2 can be independently ad-
justed. This approximation greatly simplifies the param-
eter estimation by reducing the number of parameters.
Since GW170817 has a high matched filtering signal-to-
noise ratio (SNR), this simplification does not bias the
maximum-likelihood values of the parameters but only
leads to percent-level increase of their uncertainties [51].

Assuming GW and EM data to be independent, we
can write the joint GW and EM likelihood as the product
of the separate likelihoods, namely

P
⇥
{dGW, dEM}|✓

⇤
= P [dGW|✓] P [dEM|✓], (1)

where dGW and dEM denote the GW and EM data, re-
spectively.

We compute the first factor with the relative binning
method [52, 53]. We use the noise-subtracted LIGO data
release1 of GW170817 and include frequencies in the range
[23, 1000] Hz. The exclusion of higher frequency GW data
results in a slightly broader posterior of ⇤̃ whose support
also extends to somewhat larger values, as discussed in
detail in Ref. [53]. It is important, however, to remark that
the two NSs first touch when the GW frequency is between
1.0 kHz and 1.5 kHz [54]. It is thus not clear whether or not
current waveform models, which are typically constructed
by adding tidal corrections to point particle models, are
reliable past 1 kHz, e.g., Ref. [55]. Consequently, to be
conservative, we restrict our analysis to the part of the
GW signal below frequency of 1 kHz, which is theoretically
well understood. We use the phenomenological waveform
model IMRPhenomD NRTidal implemented in LALSuite.

We follow Ref. [2] for the choice of priors. Both com-
ponent masses have flat priors in the range [0.5, 7.7] M�.
The two dimensionless spin vectors have their moduli uni-
formly distributed in [0, 0.89] and have isotropic orienta-
tions. Their aligned components are then extracted and
used to evaluate the non-precessing waveform model
IMRPhenomD NRTidal.

Following the prescription of Ref. [24], we relate the
component tidal deformability parameters through ⇤1 =
⇤s q3 and ⇤2 = ⇤s/q3, where ⇤s is assigned a uniform
prior within [0, 5000]. This implicitly assumes that the
radii of the two NS are identical, which is a reasonable
approximation if no first-order phase transition occurs in
matter at densities intermediate between those achieved
in the secondary and in the primary NS. The error in-
troduced assuming that the NSs have a common radius

1 In the noise-substracted data release, the glitch that hap-
pened to overlap with GW170817 in the Livingston strain has
been removed by the LIGO/Virgo collaboration.
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Fig. 1. Remnant disk mass as a function of the tidal deforma-
bility parameter ⇤̃. The data points show the results from our
simulations, while the dashed line shows the fit in the form of
Eq. (3). The gray shaded region in the lower panel shows the
uncertainty � we use in Eq. (4). We find that disk formation
is suppressed in the case of prompt BH formation.

is much smaller than current statistical errors [24]. This
choice is also consistent with the use of data from our
simulations not accounting for the possibility of first or-
der phase transitions in dense matter. Finally, we exclude
⇤̃ > 5000 which is unreasonable with any plausible EOS.

Current models of the EM signal are not yet su�-
ciently advanced to follow the same procedure as for the
GW data. However, extant light curve models indicate
that 0.02�0.05 M� of material with a broad distribution
in electron fraction and asymptotic velocity of ⇠0.1 c is
needed to explain the observations [17,19–21,23]. Because
of their properties, these ejecta are thought to originate
from winds launched from the remnant accretion disk af-
ter merger, e.g., Ref. [56]. Long term simulations of post-
merger disks indicate that these winds can entrain 10�40 %
of the total disk mass [22, 57–74]. Consequently, we can
conservatively estimate that a disk of at least 0.04 M�
should have formed in GW170817. Accordingly, we ap-
proximate the EM likelihood as

P [dEM|✓] ' P [Mdisk(✓) > 0.04 M�]. (2)

We have performed numerical relativity simulations of
merging NS using the WhiskyTHC code [75–77]. We consid-
ered 29 binaries, including both equal and unequal mass
configurations and 4 temperature and composition depen-
dent nuclear EOSs: the DD2 EOS [78, 79], the BHB⇤�
EOS [80], the LS220 EOS [81], and the SFHo EOS [82].
The simulations included temperature and compositional
changes due to the emission of neutrinos using a leakage
scheme [83]. A detailed account of the numerical results is
given in Refs. [46, 49, 73].

The simulation data suggest that the remnant disk
masses can be related to the tidal deformability param-


