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Many new frontiers!

How and where do all these 
merging compact binaries 

form?

What is the maximum mass 
black hole that a star can 

collapse to?
Is Einstein’s General Relativity

correct?

What is neutron star 
matter like?

Do neutron stars 
have mountains?How fast is the 

Universe expanding?
How do globular 
clusters form?

How massive can a 
neutron star get?

How fast do black
holes spin?



14/09/2022 Isobel Romero-Shaw                                ir346@cam.ac.uk 6

How do merging compact binaries form?
Isolated Dynamical

Quasi-circular orbit Possibly eccentric orbit
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4
4 eccentric events?

[RS, Lasky & Thrane 2019, 20, 21, 22]
[Gamba et al. 21, Gayathri et al. 22]

[RS, Gerosa & Loutrel, in prep.]



Discovering the Rest of the Gravitational-Wave Spectrum

13/09/2022 Isobel Romero-Shaw                                ir346@cam.ac.uk 8

Frequency [Hz]
1041010-410-810-1210-16

Adv. LIGO, Adv. Virgo, KAGRA

Einstein Telescope, Cosmic Explorer
LISA, DECIGOPulsar Timing ArraysCosmic Microwave Background



• Gravitational waves: an old theory recently validated

• Gravitational wave astrophysics: a new field with rapidly-advancing frontiers

• Growing population of observed compact binaries, but where do they come from?

• Still much more to discover
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Summary


