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Binary Neutron Star Simulation Goals
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® Resolve = high resolution o lzﬁ
e Resolve surface of stars v m%
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® Resolve tidal deformability
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Resolve = high resolution
Resolve surface of stars
Resolve tidal deformability
Can’t wait for bigger computers
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® Solution error ~ 1/N? e Cartesian grids

u(z)




® Solution error ~ exp(—N) e Curved grids
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¢ Solution error ~ exp(—N)

® Shock capturing
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Q. using FD

Q. using DG




Failed

IIIIII

1
[ ~ !
_ 1

o

1 m ! g
1 8 5 ! 5
1 m b ' 2
| 3 T 1|2
' 4 L -'ﬁ
_ > O =
1 o ! %
| E: . |B
' = ° | o
_ S| gl
\ — o 1
1 8 !
| 1
_ 1
_ 1
| 1
_ 1
| 1
" a !
_e X
[T !
(S -
e _
1= '
"o !
A !
| 1
_ 1
| 1
1



Newtonian Kelvin-Helmholtz Instability
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3rd order DG+Simple WENO
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Current:
¢ Evolve magnetized neutron star
e DG-FD hybrid approach

Ongoing and future:

e Einstein’s equations

e High-order FD

® Curved meshes + AMR
Binary neutron star merger

Neutrinos
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Led by Jordan Moxon & Keefe Mitman (Caltech)
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® Magnetized neutron star with DG-FD (arXiv: 2109.11645, 2109.12033)
e Accurate gravitational wave extraction (arXiv: 2007.01339, 2007.11562, 2105.02300)
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