
VU Research Portal

The Swan Song of a Neutron Star Binary

Agathos, M.

2016

document version
Publisher's PDF, also known as Version of record

Link to publication in VU Research Portal

citation for published version (APA)
Agathos, M. (2016). The Swan Song of a Neutron Star Binary: Fundamental physics and astrophysics with
gravitational waves from compact binary coalescence. [PhD-Thesis - Research and graduation internal, Vrije
Universiteit Amsterdam].

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.

            • Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
            • You may not further distribute the material or use it for any profit-making activity or commercial gain
            • You may freely distribute the URL identifying the publication in the public portal ?

Take down policy
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.

E-mail address:
vuresearchportal.ub@vu.nl

Download date: 24. May. 2023

https://research.vu.nl/en/publications/a5e8c569-6da9-4c00-bac2-fa04cbf0e2c0


The Swan Song of a Neutron
Star Binary

Fundamental physics and astrophysics with gravitational waves
from compact binary coalescence

Michalis Agathos

Abstract

Gravitational waves are surviving witnesses of the most violent
events in the history of the Universe. By detecting signals from coa-
lescing black hole and neutron star binaries we can obtain invaluable
information on the properties of gravity and matter in the most ex-
treme conditions: where matter is more dense than an atomic nucleus,
spacetime is strongly curved, and its geometry evolves dynamically
within fractions of a second. The recent direct detections of gravita-
tional waves by the LIGO-Virgo Collaboration heralded the dawn of a
new era of gravitational wave physics. We have now unlocked a great
new sense to the exploration of the Universe, we can feel the fabric
of spacetime itself vibrating, and the purpose of this doctoral work
has been to study ways in which we, as physicists, can make useful
sense of this unprecedented kind of information that will keep stream-
ing through the output of our detectors. Two main themes can be
distinguished in this dissertation, both related to the physics output
of gravitational wave detections from coalescing compact binaries: i)
testing the dynamics of general relativity in its strong, fully relativistic
regime and ii) inferring the neutron star equation of state by analyzing
signals from neutron star binaries. Follwing a general introduction to
gravitational wave physics and data analysis, we present the formula-
tion, and tests of methods for performing the aforementioned analyses
on real data from current and future gravitational wave detectors.
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