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Binary neutron star (BNS) mergers: GW170817
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Binary neutron star (BNS) mergers: GW170817
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Relative Declination (mas)

GW170817 observations

Centroid motion of the relativistic jet
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Scenario i: Uniform Top-hat Jet
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GW and afterglow modelling

A novel approach to asses these problems is a joint analysis of GW and EM domains:

Afterglow Gravitational Waves
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Synchrotron parameters
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NS Masses, spins and tidal parameters

Energetics .
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Geometry: Extrinsic parameters
Jet core angle, RA, Dec
Viewing angle/Inclination 6v Inclination
Luminosity distance d Luminosity distance

Shared parameters!




Joint fit and Ho estimation
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The need for a joint analysis: d, - v degeneracy

Gianfagna et al, MNRAS, 2024
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https://academic.oup.com/mnras/article/528/2/2600/7577612

[ Afterglow light curve Two kinds of analysis

1. GW and Afterglow light curve (GW+AG):
a. Wider jet
b. Less energy on the jet axis

2. GW, afterglow light curve and centroid
motion (GW+AG+C):

T *"'f a. Collimated jet
10-8 4 ¢ wHsT-Fe06W —— GW+AGHC fit .
® Chandra-5keV oo GW+AG fit b Energetlc
06 100 108
t [s]
Lo Centroid motion
2 051 I — | Parameter GW-only GW+AG  GW+HAG+C
= .@@ é}) GJ GJ
g 0.0+ |
g o log10Eo - 52.314%2 54.5010.28
Q —VU.J 7 I I T
= 0c [°] = 7731050 2.852030

_1-0 T T T T T
3 2 1 0 -1 -2 -3
RA offset [mas]




Ho [km/s/Mpc]

GW+AG: the Hubble constant

Gianfagna et al, 2024, MNRAS
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GW+AG+C: The Hubble constant
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How likely is a new centroid measurement?
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Conclusions
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Gamma Ray Bursts (GRBs)
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Off-axis observers
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Afterglow modeling

Viewing Angle

Gaussian jet: Power law jet:
*Model: afterglowpy (Ryan et al, 2020)
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GW modeling
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Hubble tension
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EM degeneracy
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GW+AG+C
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Why are they so different?
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Including a constant flux component at late times
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Kilonova afterglow
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Future rates

GW simulations
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