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Abstract:

Understanding the death of massive stars in core-collapse supernova explosions
has long been a challenge, with simulatfions struggling to reproduce successful
explosions and fully capture the diversity of observed events. Recent advances in
3D multi-physics simulations are now finding success and shedding light on how
stellar properties and environments influence explosion dynamics, the formation of
neutron stars and black holes, and the nucleosynthesis of heavy elements.
Meanwhile, observations are uncovering a range of unusual supernovae—some
extraordinarily luminous or exhibiting unexpected X-ray and radio emission—
suggesting that ongoing engine activity from the central compact remnant may
confinue to drive energetic processes even after the explosion. | will discuss recent
progress in supernova simulations, which model the full phenomenon—from
explosion initiation and stellar disruption to the resulting light curves and spectra
observed in the aftermath. The bridging of simulations and observations is helping
build a more complete picture of the deaths of massive stars and the remains left
behind.
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