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Abstract: 
Recent breakthroughs in inertial confinement fusion have demonstrated fusion ignition, but 
significant physics and engineering challenges remain to truly achieve energy breakeven. 
Hydrodynamic mix at material interfaces is known to be detrimental for laser-driven and pulsed-
power-driven inertial confinement fusion implosions. Hence, mitigation of mix remains an open 
challenge. The Rayleigh-Taylor instability (RTI), which occurs when the interface between two 
fluids with different densities is accelerated, has been known to play a critical role in producing 
hydrodynamic mix at material interfaces. The RTI is an ubiquitous instability and RTI-like 
features and growth have been noted in astrophysical observations. The presence of magnetic 
fields, plasma transport, and kinetic effects can significantly alter the evolution of the RTI, which 
may explain discrepancies between numerical simulations and observations. These will be 
discussed in this talk. Other high-energy-density research relevant to pulsed-power implosions 
such as the growth of the electrothermal instability that can seed the late-time RTI will be 
discussed briefly. There is a need for high-fidelity computational models to study high-energy-
density plasmas. A hierarchy of models, ranging from magnetohydrodynamic (MHD) to fully 
kinetic, are developed and applied across a wide range of parameter regimes in the 
PLASMAWISE laboratory at the University of Washington.  
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