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Postmerger Properties
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Quasi-Universal Relations

e NR fits [4,5] are computed involving 172 simulations from CoRe database and 12 different EOS
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Bayesian Inference

Generally, inference 1s performed in the frequency domain using MCMC and/or nested sampling

e The algorithm explores the parameters space looking for the maximum likely region
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GW Templates

For GW170817, we use Bayesian inference methods that rely on template GW waveforms
e Effective-One-Body (EOB) approach: TEOBResumsS [6]

Post-adiabatic evolution

GE and GM contributions

Tidal deformation effects

Spin-orbit and self-spin contributions
Higher-order modes up to ¢ — 8

Reliable and fast models are needed in
order to conduct accurate estimations
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Measurement of GW 170817 Inspiral
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Direct Searches of Postmerger

How can we detect a postmerger signal ?

Issues:

e Low sensitivity of the instruments above 1kHz [8]

e [ ack of exact reliable model

e Undefined EOS

Bayesian inference:

e Morphology-independent approach

¢ Template-based method
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Morphology-Independent Searches: BayesWave

BayesWave [9] 1s a Bayesian framework that used wavelets to reconstruct the spectrum of the signal

® Injection studies had shown that the pipeline can detect postmerger signals with SNR~5 [10]

¢ Application to GW 170817 does not show evidence of postmerger signal in the data [11]
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NRPM

DD2, M = 2.40My, ¢ = 1.00, k3 = 315.3
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Template-based Analysis with NRPM

® Injection studies show that NRPM detects

postmerger signal with SNR~8

e Application to GW170817 does not show

evidence of signal in the data
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If GW170817 produced a postmerger signal:

®* The SNR is expected to be lower than 1

* Frequency peak should be located at ~3kHz

e With 3G detectors, it 1s expected SNR~10 for
GW170817-like events

[12] M. Breschi ef al., arXiv:1908.11418 (2019)
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How can we infer the outcome ?

Combining the information from the inspiral and our knowledge coming from NR simulations, it 1is
possible to perform Bayesian inference to infer the outcome of the merger [13]

e Threshold mass method [14]:

Mipy = ki MOV

max

¢ Tidal parameter method [15]:

NR simulations shows that prompt collapse
occurs for low values of the tidal parameter,

where kipy is estimated using fits of NR
simulations as function of the maximum

compactness supported by the EOS
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Application to GW170817

Threshold mass method : B
=1 GWI70817
GW170817| Muax > 1.97
We perform a parametrized-EOS sampling,
in order to be able to compute the %
threshold mass. Then, %’
®
s
Ppc — P(M > Mthr‘d) &
* Without TOV_constraint: ] .
Mmax 1.1 1.2 1.

Ppc ~ 0.59

o With M1V _constraint:

max —> The max-mass constraint removes part of the EOS

parameters space that is too soft to support 1.97 M

Ppc ~ 0.09

[13] M. Agathos ef al., arXiv:1908.05442 (2019)
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Application to GW170817

Tidal parameter method :

Now we are interested in the posterior distribution of the tidal parameter

——— Par. EOS, max mass, Ppy. ~ 43.5%
——— Par. EOS, no max mass, Py ~ 69.1%
——— Universal relations, Ppy. ~ 73.7%
—— PhenomDNRT, Py, ~ 58.5%

——— PhenomPNRT, Py, =~ 58.2%

—— TaylorF2, Pgye ~ 54.2%

——— SEOBNRT, Ppp. =~ 59.7%
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EM Information

e If we include the information from the EM counterpart [16], the A - method strongly disfavor the
prompt collapse

e This behavior is also confirmed by NR simulations (see also Vsevolod Nedora’s talk on Wednesday)
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Outlook

® Direct searches do not reveal any postmerger signal in GW170817 data

® Even if a signal 1s present in the data, the SNR 1s too low

¢ Inference of prompt collapse using inspiral measurement leads to unclear results

® Recovered parameters lie on the threshold value for both methods

® [Including the information from the EM counterpart, prompt collapse is strongly disfavored

Thank you!
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