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ABSTRACT:

An overview of a recent and new predictive science centers at Illinois --- The
Center for Exascale Simulation of Plasma-coupled Combustion (XPACC) and
The Center for Exascale-enabled Scramjet Design (CEESD) --- will provide
context for more in-depth research efforts in computational flow physics that
related to the simulation challenges and physical mechanisms of engineering.
These studies will include the vortex dynamics induced by a laser-induced
optical breakdown, how such a breakdown seeds ignition and detonation, and a
new embedded approach for using machine-learning to augment simulation
models for such multi-physics systems.
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