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New Studies in Core-Collapse Supernovae
• Lots of work within JINA team (perhaps we
can form a team to help with proposals)
• Wide variation with energy (Andrews et al.
2020)

• The trajectories, especially in 3D are not simple
– reheat happens that may change the
importance of certain cross-sections (Vance et
al. 2020).

Compact Object Inspirals
There are many binary evolution scenarios
where a compact object spirals into its stellar
companion.
A disk will
form around
the NS or
BH, possibly
ejecting
some of the
material.

Zhang and Fryer 2001

Preliminary studies studying the
deleptonization in these disks and calculating
the yields show that these mergers can
produce some interesting yields. Like SNe, the
trajectories are not simple.

Core-Collapse Supernovae
(Andrews et al. 2020)

Nuclear Astrophysics and gamma-ray astronomy
Kilonovae (Korobkin et al. 2019)

• Nuclear decay lines are
important probes of the
engines (and the physics
behind them) of many
transients.
• There are a lot of missions
proposed for the next
generation gamma-ray
satellites (covering a range of
funding levels): Lunar
Occultation Explorer (LOX),
Compton Spectrometer and
Imager (COSI, COSI-X has phase
I funding), All-Sky Medium
Energy Gamma-Ray
Observatory (AMEGO), …
• To prepare for these missions,
astronomers are calculating a
modern set of signals inferred
from the yields of a wide range
of explosions.
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Thermonuclear Supernovae
(Hungerford et al.. In prep)

What do you need from us? Here are my thoughts
but I’m hoping you’ll provide us with better
direction.
• I know you want key rates, but as we see the complexity of
explosions, we are finding that there typically isn’t a single rate.
• What we can do is work together to get a good set of trajectories
(density/temperature evolution) to cover the wide range of scenarios
so that we can then test the dependence on a host of rates/crosssections. With codes like PRISM/NuGrid, we can also see how a new
rate affects the yields, and then the observations. To get the full set
of uncertainties, we need the explosion community to work together.
• We can help tie you to a broader astrophysical community: e.g.
gamma-rays, …

