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R-process In neutron star mergers

GW170817 GW170817
DECam observation DECam observation

(0.5-1.5 days post merger) (>14 days post merger)




R-process In neutron star mergers
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R-process In neutron star mergers
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Problem solved?

NS mergers make r-process elements, but in what quantity and quality?
Are they the only source?

What about low-/high-metallicity trends, dwarf galaxies, ever decreasing
LIGO rates (®), etc.?

Theory models are incomplete and affected by systematic uncertainties



From Nedora+, ApJ 906:98 (2021)



Dynamical ejecta

From Nedora+, ApJ 906:98 (2021)



Dynamical ejecta

From Nedora+, ApJ 906:98 (2021)



Spiral-wave wind?

Dynamical ejecta

From Nedora+, ApJ 906:98 (2021)



Disk recombination wind?!?

Dynamical ejecta

Spiral-wave wind?

From Nedora+, ApJ 906:98 (2021)
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Spiral-wave wind

Wind cumulative mass

= 1.0}

15F....

~ BLh q=1.66 (LR) ;

BLh q=1.00 (SR)
BLh q=1.43 (SR)
.
DD2*q=1.00 (SR)
DD2q=1.00(SR)  /
f
DD2* q=1.19 (SR) /

DD2 q=1.22 (SR) /

80

100

y [km]

200 |
150 |

100 ¢

—50 |
—100 |

—150 |

—-200

50 |

oLk

t— tmrg =050 [mE]

Radice+ 2018; Mosta+ 2020; Curtis+ 2023; Combi+ 2023; ...

1 i i i i 1 i
—200 —100 0 10

200
X [km]

2.00

1.50

1.00

6x 1071

0.50

Nedora+ ApJ 906:98 (2021);
Radice+ ApJ 959:46 (2023)



AB magnitude at 40 Mpe

Numerical relativity results
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Postmerger winds naturally explain blue kilonova emission!

From Nedora+, ApJL 886:L30 (2019) & ApJ 906:98 (2021)
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What about magnetic fields?
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Magnetized winds
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Field amplification by the KHi
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Zoom-in simulations of the KHI
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Turbulent dynamo action
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Maybe we can bury the field?
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Flux emergence in NS mergers
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See also Siegel+ 2023, Musolino+ 2025, ... From Fields+, PRD 113:043056 (2026)



Flux emergence in NS mergers

B —
Hiax e Most of the field is buried within the remnant

e Some of the field will leak as the disk is formed. How much?

e Can only rely on the accretion disk field to do interesting things

Bumax = 1 x 10" G /

Time =0.000 ms Time =0.862 ms

See also Siegel+ 2023, Musolino+ 2025, ... From Fields+, PRD 113:043056 (2026)




Late times: disk evaporatlon
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See also Beloborodov (2003); Fernandez+ (2013); ] ,
Metzger+ (2014); Perego+ (2014); Siegel+ (2017); ... See Oliver’s talk!



Late tlmes dISk evaporatlon
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