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Electromagnetic vs gravitational waves

Electromagnetic waves Gravitational waves

Origin electromagnetic field spacetime curvature

Nature waves in spacetime waves of spacetime

Sources accelerated charges accelerated masses

Wavelength ≪ size of source & size of source

Structure dipolar quadrupolar

Coherence low high

Interaction strong weak

Detection power amplitude

Analogy vision audition

Complementary sources of information about the Universe



The gravitational-wave spectrum



Gravitational-wave science

Fundamental physics

• Strong-field tests of GR

• Black hole no-hair theorem

• Cosmic censorship conjecture

• Dark energy equation of state

• Alternatives to general relativity

Astrophysics

• Formation and evolution of compact binaries

• Origin and mechanisms of γ-ray bursts

• Internal structure of neutron stars

Cosmology

• Cosmography and measure of Hubble’s constant

• Origin and growth of supermassive black holes

• Phase transitions during primordial Universe
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IMR consistency tests[PRL 118 (2017) 221101]



Gravitational-wave science

Fundamental physics

• Strong-field tests of GR

• Black hole no-hair theorem

• Cosmic censorship conjecture

• Dark energy equation of state

• Alternatives to general relativity

Astrophysics

• Formation and evolution of compact binaries

• Origin and mechanisms of γ-ray bursts

• Internal structure of neutron stars

Cosmology

• Cosmography and measure of Hubble’s constant

• Origin and growth of supermassive black holes

• Phase transitions during primordial Universe







Gravitational-wave science

Fundamental physics

• Strong-field tests of GR

• Black hole no-hair theorem

• Cosmic censorship conjecture

• Dark energy equation of state

• Alternatives to general relativity

Astrophysics

• Formation and evolution of compact binaries

• Origin and mechanisms of γ-ray bursts

• Internal structure of neutron stars

Cosmology

• Cosmography and measure of Hubble’s constant

• Origin and growth of supermassive black holes

• Phase transitions during primordial Universe







Gravitational-wave science

Fundamental physics

• Strong-field tests of GR

• Black hole no-hair theorem

• Cosmic censorship conjecture

• Dark energy equation of state

• Alternatives to general relativity

Astrophysics

• Formation and evolution of compact binaries

• Origin and mechanisms of γ-ray bursts

• Internal structure of neutron stars

Cosmology

• Cosmography and measure of Hubble’s constant

• Origin and growth of supermassive black holes

• Phase transitions during primordial Universe







Gravitational-wave science

Fundamental physics

• Strong-field tests of GR

• Black hole no-hair theorem

• Cosmic censorship conjecture

• Dark energy equation of state

• Alternatives to general relativity

Astrophysics

• Formation and evolution of compact binaries

• Origin and mechanisms of γ-ray bursts

• Internal structure of neutron stars

Cosmology

• Cosmography and measure of Hubble’s constant

• Origin and growth of supermassive black holes

• Phase transitions during primordial Universe





Outline

1 Introduction

2 The present

3 The future



Roadmap for advanced GW detectors

Virgo
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Multi-band gravitational wave astronomy

[PRL 116 (2016) 231102]
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