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Outline

1. Multimessenger astrophysics
I Supernovae
I Neutron star mergers

2. BSM physics in neutron star mergers
I Ultralight particles
I Trapped particles

I Particles captured by stars
I Particles produced in stars

I Emitted particles
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I: Multimessenger astrophysics

I Supernovae (see next talk)
I Photons
I Neutrinos
I Gravitational waves?

I Neutron star mergers
I Photons
I Neutrinos?
I Gravitational waves
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Neutron star mergers

Stages of a neutron star merger

1. Inspiral

2. Merger & differentially
rotating remnant (lasts 10 ms
or more)

3. Collapse to black hole
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Nuclear matter in NS mergers

Cold neutron star cores:

I Fermi liquid of neutrons,
protons, electrons, muons

I Could contain quarks,
hyperons,...

NS merger

I Matter heated to tens of
MeV.

I Traps neutrinos.

I Hot, dense matter is an
excellent source of new, light
particles.

June 8, 2022 5 / 23

Courtesy of M. Hanauske and the
Frankfurt group



Observables in NS mergers: Gravitational
Waves

I Gravitational waves (GWs)
produced by coherent motion of
large quantities of matter

I We have measured GWs from
inspiral, but not postmerger

I How could BSM physics impact
GW signal?

I Needs to in
uence motion of
large quantities of matter
(inspiral, damp oscillations, ...)
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