HELIOS Benchmark Calculation:
Radiation-Driven Shock in Aluminum

In this HELIOS benchmark simulation, a planar aluminum foil is irradiated by a time-
dependent external radiation field. The parameters chosen are taken from a series of Al shock
breakout experiments performed at the NOVA laser facility at Lawrence Livermore National
Laboratory [1]. A strong shock propagates through the Al and breaks out of the rear surface. We
compare the simulated shock trajectory with experimental shock breakout data.

The radiation drive is shown in Figure 1. The external drive applied to the foil is
characterized by a time-dependent radiation temperature. The drive is based on DANTE
radiation flux measurements from the NOVA experiments. At each point in time the external
source is assumed to have a Planckian spectral distribution. The radiation field was created in a
laser-heated hohlraum, with a 2 ns flat-topped laser pulse.

A SESAME equation of state [2] for Al (material #3717) was used in the simulation, as were
PROPACEQOS multigroup opacities. PROPACEQS is a code used to generate multigroup opacity
and equation of state data based on ATBASE atomic data [3] and physics modules in the
SPECT3D Imaging and Spectral Analysis package [4]. Radiation transport was computed using
the multi-angle short-characteristics method and 100 frequency groups.

Other parameters used in this simulation are contained in the HELIOS workspace file for the
“Radiation-Driven Shock” example problem.
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Figure 1. Time-dependent external radiation drive used for Al shock breakout benchmark simulation.



Results

Figure 2 shows the Lagrangian zone positions as a function of time (blue curves). The front
of the shock in the simulation is identified by the location where the Al begins to be compressed
and the Lagrangian zones begin to move. The experimental data is represented by the red

triangles and circles. The agreement between the simulation and experimental shock breakout
data is seen to be very good.
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Figure 2. Comparison between Lagrangian zone positions from HELIOS simulation (blue curves) and
experimental Al shock breakout data (red symbols).
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