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Masses In the Stellar Graveyard
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Masses In the Stellar Graveyard
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Masses In the Stellar Graveyard
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Physics and Astrophysics

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, ...
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Physics and Astrophysics

Neutron star mergers

Black hole mergers

* How do black holes form and merge?
» Galactic astrophysics
» Tests of general relativity
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Physics and Astrophysics

Neutron star mergers
Black hole mergers

Supernovae

» Core bounce + protoneutron star oscillations
» Supernova explosion mechanism

* Multimessenger (SN remnants pulsar lekS L)

Credit: Katie Auchettl

Powell & Mueller (2019)

0.1 0.2 0.3 0.4 0.5 0.6 0.7
time after bounce (s)



Physics and Astrophysics

Neutron star mergers
Black hole mergers
Supernovae

Pulsars
* How elliptical are millisecond pulsars? \ (*J) /[
» Neutron star equation of state )
» Pulsar astrophysics
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Physics and Astrophysics

Neutron star mergers
Black hole mergers
Supernovae

Pulsars

Other burst sources
» Magnetar flares (kHz, unknown amplitude)
* Fast radio burst progenitors

* Neutron star glitch's
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Physics and Astrophysics

eutron star mergers
lack hole mergers
upernovae

ulsars

urst sources

xotica

» <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?

Characteristic Strain
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What’s next in gravitational-wave astronomy?

AMostly funded,
minimal technology risk

Not funded,
Unchartered territory in
{terms of technology

Ackley et al. (2020)

102
Frequency

' = = aLIGO current-ish — = CE/ET (late 2030s)
j__‘v aLLIGO design m— N EMO
2 10-21 — A+ design (c. 2024)

—

0

N

o r—i

-

>

IS

= 10—23

s_¢

aw

C

» 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




