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Modeling and design of radiative hydrodynamic experiments
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— Recent experiments at the National Ignition Facility studied the effect of radi-
ation on shock-driven hydrodynamic instability growth. X-ray radiography images
from these experiments indicate that perturbation growth is lower in highly radiative
shocks compared to shocks with negligible radiation flux. The reduction in insta-
bility growth is attributed to ablation from higher temperatures in the foam for
highly radiative shocks. The proposed design implements the X-ray Thomson Scat-
tering (XRTS) technique in the radiative shock tube platform to measure electron
temperatures and densities in the shocked foam. We model these experiments with
CRASH, an Eulerian radiation hydrodynamics code with block-adaptive mesh refine-
ment, multi-group radiation transport and electron heat conduction. Simulations
are presented with SiOs and carbon foams for both the high temperature, radia-
tive shock and the low-temperature, hydrodynamic shock cases. Calculations from
CRASH give estimations for shock speed, electron temperature, effective ionization,
and other quantities necessary for designing the XRTS diagnostic measurement.
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