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* Yields and their Uncertainties — Engine physies improving yields, GCE
constraining engines



Neutrino-Driven Supernova Mechanism

Temperature and Density of the Core
Becomes so High that:
Iron dissociates into alpha particles
Electrons capture onto protons
Core collapses nearly at freefall!
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Core reaches nuclear densities

Nuclear forces and neutron
degeneracy increase pressure

Bounce!




The Herant et al. (1994) Convective Supernova Engine
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Neutrino-Driven Supernova Mechanism: Convection

Infalling Material

Produces
Accretion Shock
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With HST,
astronomers
now have a
slowly
growing set
of
progenitors
observed

pre-collapse.

These
observed
progenitors
confirm the
theory
predictions.
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DiStribUtiOn Of :I_: STD Model: Z=0.02 and NS mass + 0.1Mg
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Dominik et al. 2012, Belczynski et al. 2016,2017
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y [10'3 cm]

Wongwathanarat et al.
(2017) and Young et al.
(2017) both found that
simple models based on
the convective engine
could match the
structure of Cas A.
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We can compare
to a broader set
of remnant
yields.

The difficulty
with these
broader yields is
that most
remnants don’t
have the diverse
set of data like
Cas A. Wecan
get a wide range
of yields just on

explosions alone.

We need to
understand the
progenitor
uncertainties as
well.
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Conclusions

The convective engine has been the leading theory model for
2 decades. Observations from SN energies, remnant masses,
and remnant structure support this engine (no other
proposed model matches these constraints without extreme
tuning).

Other engines exist — pair-instability supernovae, MHD jets to
explain hypernovae/GRBs (and perhaps some SLSNe). For
some vyields, these will be important.

We can use individual supernova remnants to probe
nucleosynthesis (and the engine). Stay tuned for new results
here.

Currently there are still large yield uncertainties. Within the
uncertainties, more than one solution can be found to match
GCE. Determining all solutions and eliminating solutions
should be high on our “to-do” list.
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