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Data analysis efforts at Nikhef
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• Searches

• Neutron star matter

• Strong field gravity

• Cosmology
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Searches
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Searches
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BACKGROUND

COINCIDENT TRIGGERS
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MATCHED FILTERING

RANKING & SIGNIFICANCE

Abbott et al. arXiv:1811.12907 [astro-ph.HE]
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Abbott et al. arXiv:1811.12907 [astro-ph.HE]
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Neutron star matter
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GW170817: properties of the neutron star
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Figure from: Dietrich et al. (2015)
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Abbott et al. arXiv:1805.11579 [gr-qc]
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Strong-field gravity
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Tests of general relativity with GW170817
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Abbott et al. arXiv:1811.00364 [gr-qc]Dipole radiation

• Parameterized deviations do not show any departures from GR values.

• “Inverse square law” → constraints on extra dimensions.
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Probing the nature of compact objects
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Are they really black holes, or exotic compact objects mimicking black holes?

Boson stars, dark matter stars, gravastars, shells, wormholes, . . .

Different complementary methods probing different regimes:

• Finite size effects during inspiral.

• Ringdown quasinormal modes → no-hair conjecture.

• Search for post-merger oscillations or “echoes”.
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Cosmology
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Cosmology: Hubble parameter with GW170817
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Optical counterpart: SSS17a

Host galaxy: NGC 4993

vH = 3017 ± 166 km s−1

Distance, dL = 43.8+2.9
−6.9

Mpc

(assuming sky location of counterpart)

Independent of any distance ladder!

Abbott et al. Astrophys. J. 848 #2, L12 (2017); LSC-EPO Abbott et al. Nature 551 #7678, 85-88 (2017)

H0 = 70.0+12.0
−8.0 km s−1Mpc−1

Schutz (1986), Holz & Hughes (2005)Standard siren

GWs provide a direct measurement of the luminosity distance!

vH = H0dL

Recession velocity (or redshift) can come from a transient EM
counterpart or an identified host galaxy.
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H0: future prospects
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Chen et al. (2017): counterpart & statistical Sur (2017, Masters thesis), Gray et al. (in prep.)

Statistical: incomplete galaxy catalogue

“Statistical” method in absence of uniquely identified host galaxy.

. Schutz (1986); Del Pozzo (2012)
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