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Introduction

We report on design simulations for the DivSNRT experiment, which is a spherically-diverging Rayleigh-Taylor experiment scaled to the physical
conditions in core-collapse supernovae and which will be carried out at the National Ignition Facility (NIF). The simulations are done in cylindrical
geometry, using the block-AMR multi-group radiative diffusion hydrodynamics codes CRASH and FLASH. We assess the sensitivity of the Rayleigh-
Taylor instability growth on numerical discretization eftects, variations in the laser drive energy and the manufacturing noise at the material interface.
Future simulations will be used to study the seltf-generation of magnetic fields and how these aftect the experimental outcome.
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Planar Target

Setup: The first few shots will be done using a planar version of the design, o0 T
which consists of a cylindrical tube with radius 1500 um, made of 25 um |
ablator, 200 um Copper followed by Br doped plastic (Fig. 7).
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Copper tube: We study the option of putting the target inside a tube made
of Copper, in order to better retain the pressure and achieve a more planar
shock wave. Contrary to what is expected, the Copper tube does not help
to reduce the non-planarity of the shock wave, even if it is made very thick i .
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the generated magnetic fields are of the order of mG (Fig. 9). Rayleigh-Taylor growth.

Conclusion

We have carried out design simulation for a diverging Rayleigh-Taylor experiment relevant to core collapse supernovae using two different codes. We find
that for perturbations with well resolved wavelength, the CRASH code is able to account for the eftects of the target manufacturing noise as long as its
amplitude is larger than a single grid cell. The present work will serve as the basis for more detailed, multi-interface target design optimization studies
in the future which will also include the effect of the self-generation of magnetic fields. This research was supported by the DOE grant DE-SC0008823.
The research used resources of the National Energy Research Scientific Computing Center, which is supported by the U.S. DOE Office of Science under
Contract No. DE-AC02-05CH11123.



