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Sensitivity ET vs LIGO



Horizon and SNR of ET vs LIGO
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Main Scientific Objectives

q Astrophysics of compact objects

q Fundamental Physics and tests of GR

q Cosmology and Cosmography

o Black Hole Binaries
o Neutron Stars and Supernovae
o Multi-messenger Astrophysics

o Nature of Gravity and Compact Objects
o Black Holes and the nature of Dark Matter

o Stochastic Backgrounds
o Cosmological parameters
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Microlensing
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Primordial Black Holes
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PBH mass spectrum
Carr, Clesse, JGB, Kühnel (2019)



PBH mass spectrum
Carr, Clesse, JGB (2019)
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Black Hole Binaries



Binary Neutron Stars Mergers



Neutron Stars and QCD phases



Neutron Star’s mass and radius



GW170817

Multimessenger Astronomy



Kilonova
GRB



cgw = cem
(1.7 s  in  144 Myrs)
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Universe Expansion

NGC4993
z = 0.009727

Hubble Law
H0 dL = z



GW = Standard Sirens
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GW = Dark Sirens
Soares-Santos, Palmese, JGB et al. (2019)
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GW = Dark Sirens
Soares-Santos, Palmese, JGB et al. (2019)



Stochastic Background GW

ET



Conclusions
• Third Generation GW interferometers are

inevitable. The question is when and where.

• The Science Case is very clear:

• How big is our community? 
• Do we have the momentum?

§ Fundamental Physics
§ Astrophysics
§ Cosmology
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