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on the NIF
DAVID MARTINEZ, Lawrence Livermore Natl Lab

We investigate on the National Ignition Facility (NIF) the ablative Rayleigh-Taylor (RT) instability in the transition from
linear to highly nonlinear regimes. This work is part of the Discovery Science Program on NIF and of particular importance to
indirect-drive inertial confinement fusion (ICF) where careful attention to the form of the rise to final peak drive is calculated
to prevent the RT instability from shredding the ablator in-flight and leading to ablator mixing into the cold fuel [1,2]. The
growth of the ablative RT instability was investigated using a planar plastic foil with pre-imposed two-dimensional broadband
modulations and diagnosed using x-ray radiography [3]. The foil was accelerated for 12ns by the x-ray drive created in a
gas-filled Au radiation cavity with a radiative temperature plateau at 175 eV [4]. The dependence on initial conditions was
investigated by systematically changing the modulation amplitude [5], ablator material and the modulation pattern. For
each of these cases bubble mergers were observed and the nonlinear evolution of the RT instability showed insensitivity to the
initial conditions. This experiment provides critical data needed to validate current theories on the ablative RT instability
for indirect drive that relies on the ablative stabilization of short-scale modulations for ICF ignition. This paper will compare
the experimental data to the current nonlinear theories.
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