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Abstract. We present the first successful simulations of neutrino-driven supernova explosions
in three dimensions (3D) using the Vertex-Prometheus code including sophisticated energy-
dependent neutrino transport. The simulated models of 9.6 and 20 solar-mass iron-core stars
demonstrate that successful explosions can be obtained in self-consistent 3D simulations, where
previous models have failed. New insights into the supernova mechanism can be gained from
these explosions. The first 3D model (Melson et al. 2015a) explodes at the same time but more
energetically than its axially symmetric (2D) counterpart. Turbulent energy cascading reduces
the kinetic energy dissipation in the cooling layer and therefore suppresses neutrino cooling. The
consequent inward shift of the gain radius increases the gain layer mass, whose recombination
energy provides the surplus for the explosion energy.

The second explosion (Melson et al. 2015b) is obtained through a moderate reduction of the
neutral-current neutrino opacity motivated by strange-quark contributions to the nucleon spin.
A corresponding reference model without these corrections failed, which demonstrates how close
current 3D models are to explosion. The strangeness adjustment is meant as a prototype for
remaining neutrino opacity uncertainties.
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