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Neutrino-Driven Supernovae Simulations

Power Robust Explosions
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Neutrinos in CCSNe

https://dvartany.qgithub.io/data/ Vartanyan & Burrows, 2023
: s Seadrow et al. 2018
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Gravitational Waves in CCSNe

. ; i Vartanyan et al. 2023
https://dvartany.github.io/data/ Chot. Burrows, Vartanyan 2024
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Ni1-56 Distributions

Lizzy Teryoshin Radial Velocity [km/s]
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Correlation between Nickel bullet
mass fraction, velocity, & distribution i

e  Bulk Ni56 velocities > 4000 km/s :

e  Comparable to Cas A, iron-rich ejecta velocities :
‘around and above 4000 km/s’ (Milisavljevic et. al. 2024)
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luminosity (erg/s)

Synthetic Observables, 23 M o RSG
progenitor

My =85 My, Ex =3 —4x10°0 erg, M; = 0.03 M,

bolometric light curve

(angle averaged)
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Viewing angle dependent spectra, 23 M o

progenitor
3D LTE

—— 23 My; @ day 80

—— angle averaged rad iative
transfer
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Asymmetry and Nebular line Profiles

illustrative single Fe line
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First 3D energetic CCSNe carried out 17 Mo
427 s

from core-collapse to beyond shock- 8
breakout with consistent neutrino heating | . Scale: 7x 10° km
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Massive stellar explosions can
generically produce:

1. Energies, ejecta yields
2. Ejecta bulk and peak
velocities
3. Asymmetric structures:
 Cavities/voids
 Bullets/fingers
* Bochum event
4. ~1 day delay in SBO by
LoS 17M

5. Thorough element mixing 427 s
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Initial asymmetries set final
structures!
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