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See Tam Davis's talk next!!
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• Most massive system measured to date!

• Eccentric orbit (Romero-Shaw, PL & Thrane 2020)

• How did it form? Dynamical merger / second generation!?
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Most massive neutron star?

Lightest black hole?

GW190521
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LIGO-Virgo-KAGRA Fourth Observing Run

~ March 2023

Abbott+2020
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Neutron star mergers:
• Inspiral: cold equation of state, populations, cosmology (Davis – next!), …

• Post-merger: hot equation of state, jets, ...

• Multimessenger: gamma-ray burst physics, neutron star astrophysics, ...

Physics and Astrophysics
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Neutron star mergers

Black hole mergers
• How do black holes form and merge?

• Galactic astrophysics

• Tests of general relativity

Physics and Astrophysics
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Neutron star mergers

Black hole mergers

Supernovae
• Core bounce + protoneutron star oscillations

• Supernova explosion mechanism

• Multimessenger (SN remnants, pulsar kicks, …)

Powell & Mueller (2019)

Credit: Katie Auchettl

Physics and Astrophysics
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Neutron star mergers

Black hole mergers

Supernovae

Pulsars
• How elliptical are millisecond pulsars? ¯\_(ツ)_/¯

• Neutron star equation of state

• Pulsar astrophysics

Patruno+2017

Physics and Astrophysics
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Neutron star mergers

Black hole mergers

Supernovae

Pulsars

Other burst sources
• Magnetar flares (kHz, unknown amplitude)

• Fast radio burst progenitors

• Neutron star glitch's

• ….

NASA

astronomy.swin.edu.au

Physics and Astrophysics
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Physics and Astrophysics
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Neutron star mergers

Black hole mergers

Supernovae

Pulsars

Burst sources

Exotica
• <cliché alert>Opening a new window on the Universe</cliche alert>

• Cosmic strings, black hole spectroscopy, superradiant instabilities, echos, 

….
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What’s next in gravitational-wave astronomy?

Mostly funded, 

minimal technology risk

Not funded,

Unchartered territory in 

terms of technology

19
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• Scale: ~$200 M (cf. >>$1B for CE)

• Dedicated science goals:

• Build the detector around the science 

case: neutron stars

• Technology development for full 3G 

detectors
20Ackley et al. (2020)

NEMO

What’s next in gravitational-wave astronomy?

Mostly funded, 

minimal technology risk

Not funded,

Unchartered territory in 

terms of technology


