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In the context of Inertial Confinement Fusion, high-power energetic nanosecond lasers at

play, such as the Laser Mégajoule, require optical smoothing techniques to make their focal

spots as homogeneous as possible. This requirement is mandatory because it allows reduc-

ing the imprint of spatial defaults on target and strongly reduces parametric instabilities that

occur during laser-plasma interaction, such as stimulated Brillouin (SBS) or Raman scatter-

ing (SRS). Stimulated scattering are triggered when resonance conditions between the laser,

the plasma wave and the scattered wave are satisfied, both in wave numbers and frequencies.

Because optical smoothing breaks the spatial and temporal laser coherency, it lowers the laser-

plasma coupling efficiency and provides the main tool for mitigating those unwanted instabil-

ities. Worldwide laser facilities mainly combine the so-called polarization smoothing (PS) and

smoothing by spectral dispersion (SSD) techniques [1], or at least use one of them. They prove

to be effective but are not sufficient. Those techniques that were defined in the 90’s, are a com-

promised between laser and laser-plasma coupling performances. In particular, SSD requires

spectral broadening through phase modulation. However, because of propagation impairments,

part of the phase modulation is converted into unwanted intensity modulation that induces laser

nonlinearities and optical damage. With the help of three-dimensional laser-plasma simulations,

we propose new ways to deal with the broad band induced by SSD, in particular the spectral

distribution scheme [2]. Taking advantage of the architecture of the Laser Mégajoule, for which

each "beam" (quadruplet) is split into four sub-beams, we show that the spectral broadening

can be distributed on the sub-beams, reducing optical damage while maintaining smoothing

performance for mitigation of stimulated Brillouin scattering.
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