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Computational investigation of impulse-fluence scaling in x-ray
illuminated materials on the National Ignition Facility1 GRIFFIN CEAR-
LEY, University of Michigan, PETER PORAZIK, LAURA BERZAK HOPKINS,
STEVE MOON, Lawrence Livermore National Laboratory, ERIC JOHNSEN, Uni-
versity of Michigan — A number of systems in high-energy-density physics involve
conversion of x-rays into material impulse through absorption processes. In such
systems, x-rays of a given energy are deposited within the material up to a depth
dictated by the material’s opacity. This energy deposition causes an increase in
pressure, driving the heated surface layer to blow off and sending a compressive
wave into the bulk of the material. The material impulse generated by x-ray en-
ergy deposition scales with the overall fluence of the incident x-rays. This scaling
is sensitive to the x-ray source spectra and opacity. Modeling the relationship be-
tween impulse and x-ray source is challenging; analytical models tend to be overly
simplistic, entirely ignoring the sensitivity of this relationship to spectral detail. For
a high-fidelity treatment of this problem requires numerical simulation, we utilize
the codes Mercury and Ares to simulate x-ray deposition and the resulting impulse
generation, respectively. We validate our numerical method and the constitutive
models used therein with data obtained from experiments on the National Ignition
Facility. We employ this method to quantify the sensitivity of impulse to the source
spectrum and the dependence of impulse-fluence scaling on this sensitivity.

1This work was conducted during a 2020 HEDP Summer Student Internship at
Lawerence Livermore National Laboratory.
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