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The name "supernova" dates from the 1930s.
New stars or "novae" were well known.
The debate about the nature of spiral nebulae led

to the realization that there must be
"giant novae" (Lundmark 1920),
novae of "impossibly great absolute magnitudes"

(Curtis 1921),
"exceptional novae" (Hubble 1929)
"Hauptnovae" (Baade 1929).
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Simulating supernovaeSimulating supernovae
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Simulations of collapse and explosion
Spherical symmetry, sophisticated neutrino

transport

Liebendoerfer,
Mezzacappa,
Thielemann,
Messer, Hix, &
Bruenn (2001)
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The Terascale Supernova Initiative: A diverse
and experienced investigator team...
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...with expertise in all necessary areas...
Radiation transport,
(Magneto-)hydrodynamics,
Nuclear and weak interaction physics,
Computer science,

Large sparse linear systems,
Data management and visualization;
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...and support from the U.S. Department of
Energy:
Funding through the DOE Office of Sciences'

SciDAC program,
Access to DOE's terascale machines (several

1012 bytes of memory and flops),
Access to the expertise of teams specializing in

Advanced solvers,
Advanced computational meshes,
Performance on parallel architectures,
Data management and visualization,
Software interoperability and reusability.
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Mission- Explain supernova phenomena most
closely associated with collapse:
Successful launch of shock (explosion

mechanism and energy);
Neutrino signatures;
Remnant mass, spin, kick velocity, and magnetic

field;
Gravitational waves;
Heavy element (r-process) abundances.
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ConclusionConclusion
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Supernovae are important because...
...without them we wouldn't be here...
...they played a role in our intellectual history.

Supernovae are interesting because...
...they are spectacular astrophysical phenomena...
...they involve all four fundamental forces and many

branches of physics.
Supernova are challenging because...

...their richness has prevented realistic simulations...

...but the Terascale Supernova Initiative will meet the
challenge of elucidating the explosion mechanism.


