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universe!

(observable event rate
is a bit low though)
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GW Bulk Observables
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If you assume the entire star is nucleonic then constraints can be placed on the radius
and isovector/isoscalar parameters from the GW tidal deformability, particularly with the
next gen observatories. However, this isn’t necessarily a good assumption.

See Legred et al (2025) arXiv:2505.07677, or Isaac’s entire talk on Monday



Asteroseismology! :

Modes probe the dynamics where their eigenfunctions are co



Asteroseismology!
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Multi-messenger Precursors (RSFs)
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Multi-messenger Precursors (RSFs)
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Multi-messenger Precursors (RSFs)
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If we fix the crust/outer core physics...
What determines the spread of i-mode frequencies?

Neill, Newton, Holt, Drischler, Margueron, & DT in prep



N What determines the spread of i-mode frequencies?
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Summary:

Different observables probe different regions, inner core is uncertain physics
I-mode probes crust-core transition region, nuclear physics ~ 0.5 nsat

Geometric measure of Rns that does not depend on details of inner core!
Improving uncertainties for low-density nucleonic physics will improve 6Rns

Uses asteroseismology to leverage low-density physics to constraint high-
density physics

I-mode detectable with RSFs (this gen) or with next-gen dynamical tides

Caveats:

Post phase-transition buoyancy is assumed to be zero (fast reactions compared to mode freq)
Pasta effects not fully included (just CLDM in these calculations)
Mass uncertainty will definitely improve with next gen GW observatories
Our estimate of “experimental” uncertainty is not really properly modelled

» key take-away is to see improvement in Rns constraint from better 0Rn-skin constraint
Mixing of i and first g-mode when compositional stratification becomes stronger

* |Included in the calculation, but can weaken geometric R dependence if it is very large
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