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BNS inspirals for dense matter science

SUMMARY

A central objective of nuclear physics is to understand the phase structure of dense matter, such as
that found in neutron star cores, and the nuclear interactions that support it. Gravitational waves from
binary neutron star inspirals can address these questions because they are sensitive probes of the stellar
interior. A next-generation observatory that can survey the complete nearby population of binary neutron

star mergers, detecting hundreds of coalescences with a signal-to-noise ratio of 100 or more, will be a

powerful probe of matter across the density range realized in neutron stars.
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Key questions

o What are the nuclear
interactions that
support neutron star
cores against
gravitational collapse?

o Does cold nuclear
matter undergo a phase
transition at densities
realized inside neutron
stars?




Probing nuclear interactions

BNS inspiral observations can put
competing models for nuclear
interactions in zero-temperature
dense matter to the test.
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Searching for exotic phases

BNS inspiral observations may
reveal exotic states of matter

in neutron star cores. Gaussian process-based
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Benchmarks

o BNS detection rate with
SNR > 106806

RSNR>100 > 0(100) yr-1

o Redshift horizon for
complete BNS survey

Z ooy > 0.2
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