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In inertial confinement fusion experiments, various parametric instabilities can appear, such

as stimulated Raman (SRS) or Brillouin (SBS) scatterings or cross beam energy transfer (CBET).

These instabilities are notoriously deleterious because they significantly affect the laser prop-

agation within the hohlraum. Hence, effective and fast numerical schemes, that could estimate

their importance, are needed to guide the forthcoming fusion experiments at the Laser Méga-

joule.

We present a new nonstationary 3D ray tracing scheme evolving in a fixed mesh, in or-

der to model nonlinear wave propagation or wave-wave coupling. The ray dynamics derives

from the dispersion relation while the wave amplitudes evolve according to envelope equations.

Our scheme, called ray-in-cell, borrows the methods used in particle-in-cell (PIC) codes, like

weighting, in order to account for the variations of the wave amplitudes in the ray dynamics,

and to effectively couple waves.

We apply our scheme to describe the nonlinear propagation of an electron plasma wave,

that would be driven by a mechanism similar to stimulated Raman scattering. The transverse

inhomogeneity of the drive, and the nonlinearity of the wave dispersion relation, lead to wave-

front bowing, which we accurately model. In particular, our predictions regarding to growth

of transverse wavenumbers are shown to agree successfully with those from PIC simulations

and experiments. Moreover, we discuss how our scheme may effectively model SRS, SBS and

CBET within the same simulations and, therefore, account for their interplay.
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