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The Vishniac instability [1, 2] discovered analytically in the context of radiative shocks
and invoked to explain the fragmentation of the shock front of supernova remnants is not
well known nowadays. With numerical simulations, we want to understand the effect of
the instable theoretical parameters on the triggering and on the growth of the instability.
Previously [3] we realized with the HYDRO-MUSCL2D code, numerical simulations of
a cylindrical thin shell perturbed with high-density spots. This technique does not allow
to control the perturbation wavenumber. In a new approach we chose to introduce on a
plane-parallel thin shell a sinusoidal perturbation with a specific amplitude and
wavenumber. By means of the Titane supercalculator (CCRT/GENCI/CEA, France) we
made a parametric study of the Vishniac instability and we present here the adiabatic
index effect. To realize the numerical simulations we set the amplitude to initiate the
linear regime of the instability and we set the Mach number (9"~ 4 - 5) to have a
suitable dynamic. For the instable wavenumber range and for three adiabatic indexes (y =
1.1, 1.4 and 5/3) we compare the oscillations of the perturbation mass dM calculated in a
specific region (valley or hill). We find different behaviors of dM for y = 1.1 and for y >
1.1: the instability only grows consequently and degenerates for y = 1.1 in agreement
with the theoretical analysis and validates constraints for the laboratory experiments.
Thus the experimental project in collaboration with Edens et al. on the Z-Beamlet laser
(La Sandia) could manage to prove the existence of the Vishniac instability in laboratory.
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