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WD mergers

Binary

Helium shell ignition on

primary

Start of mass-transfer
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From Benetti+ (2026)

Helium shell ignition on
secondary by shockwave

From Korol+ (2024)

Carbon detonation in
primary’s core (SN la)



WD-CO mergers
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From J. Moran-Fraile et al. (2024)



WD-CO mergers
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f [Hz] a [km]

My [M 5 ]

R [10~%]

GWs from WD+CO mergers ()

57500 1 :
Inspiral

55000 A "*—-——--_“_______________h“____—

(0.40, 5.00)

Outspiral

0.021 A1
0.020 1
0.019 1

0.4

0.2 1

20

10 1

0.0

0.5

1.0

t[10? 5]

1.5

1.675

1.700

10-17 |

10~18

E 10"9-;
k) E
M

10-2 |

1021 4

10—22 _

(0.82, 5.00)

— Total A,
_ h. Envelope

== Inspiral

Outspiral

0.046 0.048 0050 0052 0054 0.056 0.058 0.060

Weaver et al. (2026), arXiv:2607.24951

f [Hz]




GWs from WD+CO mergers (Il)
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WD+CO merger outcomes

a) Jeans Mode
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b) Isotropic Re-emission

Weaver et al. (2026), arXiv:2607.24951



Multiband observations
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Kilonova or no kilonova?

GW170817 GW170817
DECam observation DECam observation
(0.5-1.5 days post merger) (>14 days post merger)




NS mergers outcomes

Inspiral Merger GW phase Viscous phase Spin down
~1 ms ~10-20 ms ~0.1-1s > 10 s

Black hole Stable NS

From Radice+, Ann. Rev. Nucl. Part. Sci. 70:95 (2020)
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Prompt collapse: q=1

14 e Prompt collapse: no bounce after merger,
direct BH formation

& e EOS has a qualitative impact

L5 e If ¢ = 1 expected to be EM quiet

51_4- e Alternative: use postmerger GWs (likely

with 3G)
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See also Hotokezaka+ 2011, Bauswein 2013, 2020,
Koeppel 2019, ... From Kashyap, Das+, PRD 105 103022 (2022)



Prompt collapse: equal masses
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Prompt collapse: equal masses
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Prompt collapse: equal masses
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Prompt collapse: equal masses
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Prompt collapse: equal masses
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Prompt collapse: equal masses
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See also Bauswein+ 2017 From Kashyap, Das+, PRD 105 103022 (2022)



Prompt collapse: equal masses
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Prompt collapse: equal masses
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GW190425
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GW190425
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GW190425
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Remark

 Knowing when and where to look is essential to identify
the threshold mass for prompt collapse

e Early warning from LGWA could play a major role

10!

101

t—

10°
tmrg [days]

tha et b er e baen el eaedoenraled

10! 10-1 109 10!

From Radice+ MNRAS 528:5836 (2024)



1)

M (q) /Mn(g =

f(q)

Prompt collapse: q # 1
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Can constrain the incompressibility at the highest density achieved in NSs!

From Perego, Logoteta, DR+, PRL 129:032701



Kilonovae from long-GRBs?!?

_Afterglow/kilonova GRB 230307A

[] JWST/NIRCAM
*

Host galaxy
z=0.065

Al

See also Mei+ 2022; Rastinejad+ 2022; Troja+2022; Yang+ et al. 2022; ... From Levan+, Nature (2023)




Long vs short bursts from mergers

10} o Short
No Binaries
e Mergers forming small disks
power short-GRBs
40 F
e Mergers producing large disks
power long-GRBs
16 No Disks
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long to short lived remnants
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From Gottlieb+, ApJL 2023



Implication for NS mergers (l)
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Implications for NS mergers (ll)
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Implications for NS mergers (ll)

1 I

Caveats

e The mechanism by which mergers would power LGRBs
is not well understood

 LGRBs from mergers could be other things: AIC,
WD+NS, or WD+BH mergers

 Need GWs to distinguish all scenarios!

prompt collapse @) @PP
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Conclusions

« LGWA will be an outstanding tool for multi-messenger astronomy

e White-dwarf mergers can be used as laboratories to study
— mass transfer
— type la and other thermonuclear transients
— tidal disruption events (TDEs)
— LGRBs

e Early warning from LGWA will be critical for MMA science with NS mergers
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