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ABSTRACT

The response of candidate Inertial Fusion Energy first wall materials to
the intense bursts of x-rays and ions that will emanate from IFE targets
is an important issue for power plants and for any facility that would test
high yield target performance. In an effort to gain understanding of the
behavior of these materials while undergoing rapid phase changes and

- to validate code that predict such behaviors, a multi-institution group

~ has been conducting experiments on the Z and RHEPP facilities at
Sandia. As part of this project, calculations of irradiation with tungsten
wire array x-ray on Z and ions on RHEPP have been performed with the
BUCKY computer code. When comparing experiments to calculations
for graphite and tungsten samples, we have found some behavior that is
not predicted by the code. We will show how the greater than 1 keV
lines in the Z tungsten wire array x-ray source affect the material
response. On the RHEPP ion experiments, we will show how sensitive
the results are to the thermal conductivity of the material.
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*BUCKY has separate 1-D meshes for the gas/vapor/plasma and for the liquid/solid. The
gas/vapor/plasma mesh is Lagrangian radiation hydrodynamics. The liquid/solid mesh has
no radiation transport or hydro.

*Vaporization and condensation moves cells between the two meshes. This phase change is
calculated with thermodynamic and kinetic models. Latent Heat is included.

*Melting is calculated within the liquid/solid mesh. Material properties change as the
temperature moves through the melting temperature. Latent heat is included through the
temperature dependent EOS.

*Thermal conduction (diffusion) is calculated on the liquid/solid mesh using input
temperature-dependent conductivities and heat capacities.

*External electron, ion and x-ray sources deposit volumetrically through out both meshes.
Stopping powers are calculated for electrons and ions and are looked up on cold
experimental data tables for x-rays. The x-ray deposition is adjusted to included bleaching.

*Radiation transport in the gas/vapor/plasma mesh 1s calculated with either gray diffusion,
mult-group diffusion, Variable Eddington, or multi-angle method of characteristics.
Radiation and thermal conduction from the gas/vapor/plasma mesh are surface sources on
the liquid/solid mesh.
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BUCKY Target Output Calculations
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Picture of Z
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Picture of Z X-ray Spectrum
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Schematic Picture of RHEPP
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Picture of RHEPP Nitrogen Spectrum
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