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Equation of state from inspiral

Weber+(2007)
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Equation of state from inspiral

Evans+ arXiv:2109.09882

CE-era: 0 (105) inspirals per year, ©(100) with SNR 100
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Nuclear physics from the inspiral

Highly accurate inspirals could constrain
nuclear matter parameters ALE/N) M
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Phase transitions at uz > 900 MeV

Chatziioannou+, Han+, De+, Tews+, Essick+, Mroczek+, Tan+,
Drischler+, Pang+, Annala+,Gordat+,...
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Anatomy of a neutron star merger

Dietrich, Hinderer, Samajdar (2020)
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Prompt-collapse and the maximum mass

Seealso Ye+, Fishbach+,Tan+,Landry+,
Most+, Dexheimer+, Fattoyev+, Zevin+

Highest densities probed in
maximum mass heutron stars
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Candirectly probe QCD and sound speed

Drischler+, Ecker+, Gorda+,Tews+...
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Mergers may not probe higher densities — A -9
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NS mass, m, (Mol Alsing+(2018)

Numerical relativity simulations (in
various approximations) have shown
strong correlations between prompt
black hole formation and maximum mass

Mmax(Mthresa ]\thres) — aMthres + b]\thres + ¢,

Bauswein+,Koppel+,Tootle+,Kolsch+,Kashyap+
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<~ 300 3.0
: reshold mass may reveal compressibility

Bauswein+(2020) Perego+
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Anatomy of a neutron star merger

Dietrich, Hinderer, Samajdar (2020)
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Cosmic Colliders: Hot and dense matter!

Bauswein+,Ochslin+,Most+, Raithel+, Figura+, Kastaun+,Prakash+, Blacker+,Liebling+,

Huang+, Perego+,Hammond+,Radice+... C|audia’s talkl
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Equatlon of state from post-merger
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new regimes of physics!
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A true multi-physics problem e

Post-merger gravitational wave emission probes Faiiis
new regimes of physics!

LT

Exotic degrees of freedom?

Bauswein+, Huang+, Most+,Prakash+,
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A true multi-physics problem s

Post-merger gravitational wave emission probes Faiiis
new regimes of physics!

LT

Finite-temperature
Exotic degrees of freedom? and composition?

Bauswein+,Figura+, Hammond+,
Hanauske+,Perego+,Raithel+...

Bauswein+, Huang+, Most+,Prakash+,
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A true multi-physics problem e
Post-merger gravitational wave emission probes S it
new regimes of physicsl| Magnetic fields?

Ciolfi+,Most+, Giacomazzo+,
Kiuchi+, Palenzuela+,... |
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Finite-temperature
Exotic degrees of freedom? and composition?

Bauswein+,Figura+, Hammond+,
Hanauske+,Perego+,Raithel+...
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Elias R. Most & Claudia Ratti



Post-merger gravitational wave emission probes
new regimes of physics! Magnetic fields?

Ciolfi+,Most+, Giacomazzo+,
Kiuchi+, Palenzuela+,... ‘

LT

Finite-temperature
Exotic degrees of freedom? and composition?

Bauswein+,Figura+, Hammond+,

B + H + M t+ Prak h+
auswein+, Huang+, Most+,Prakas Hanauske+,Perego+,Raithel+...

Radlce+ Seklguch|+ Weih+... (+ many more for EoS uncertainty!)

Neutrino effects?

(in dense matter)

Alford+, Camelio+, Foucart+,
Hammond+, Most+, Radice+,
Shibata+,...
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Nuclear physics from the post-merger
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Inferences of the post-merger
signal can be correlated with
expectation from inspiral
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Nuclear physics from the post-merger
Beyond the equation of state

L M = 0.043

[ b=t L The merger probes hot matter.
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Finite temperature correction

102k Bauswein+, Figura+, Raithel+, Hammond+, Fields+,...
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210 A0 May depend on phases of matter
Raithel+(2023)
(e.g., hyperons, muons, etc.)

Blacker+, Mroczek+,...
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Mass ejecta and relativistic
outflows can power afterglows
and gamma-ray bursts!

Multi-messenger constraints
on Moy /max @and A ?

Nathanail+,Radice+,Coughlin+,Kiuchi+...

(remnant life time & mass)

Other scenarios:

Resonant shattering
flares??  tgang+, Neill+

GRB QPOs??

Chirenti+

Power law model
-9<a<33

Margalit+, Rezzolla+,Shibata+,Ruiz+, Perego+ Ay L1 < Muin/Mo <1.3
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Salafia+(2022), also Sarin+

Connections
with GRB
population!
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