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Large-scale modeling of high-energy density
plasmas from first principles: Dynamic Density

Response Properties
Recent promising results from inertial fusion energy (IFE) facilities, such as the National Ignition Facility in the
USA, have sparked a strong interest in IFE technologies. Because it is a multiscaled problem from a simulation
standpoint, significant effort is required to accurately model the dense plasmas on various length and time
scales, which is crucial for developing IFE technology. One of the main challenges in modeling is creating
reliable simulation tools to study the dynamic dielectric and transport properties of dense plasmas across
different temperature and density ranges. Quantum many-body theory is crucial in developing a dependable
method for computing these properties, provided the density response function of plasmas is known. This
presentation discusses the advanced simulation methods being used and developed at the Center of Advanced
Systems Understanding [1-4] for this property and the associated computational and work expenses.
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