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In the direct drive (DD) scheme of inertial confinement fusion (ICF) [1], lasers irradiate a

capsule filled with a Deuterium and Tritium gas to drive compression and ignition. In shock-

ignition (SI) [2] instead, the target is driven at a low velocity and then ignited by a high-intensity

spike pulse that launches a strong shock towards the target hot-spot. For both configurations,

experimental campaigns on National Ignition Facility (NIF) and Laser Mega Joule (LMJ) [3]

established that plasma density scales larger than 500 µm and electron temperatures of order of

4-8 keV are needed to reach ignition.

At LMJ and NIF ignition scales, stimulated Raman scattering (SRS) and stimulated Brillouin

scattering (SBS) are among the most frequent laser-plasma instabilities (LPI). SRS and SBS can

degrade the target irradiation uniformity by scattering laser energy off its path. Also, SRS can

generate hot-electrons (HE), which can pre-heat the target core. The impact of LPI and related

HE is not quite explored at these scales. So far, numerical investigations considered simplified

assumption as collisionless plasma [4] , or are performed for short spatial scales [5] .

In this work, for the first time we detail one-dimensional particle-in-cell simulations at NIF

and LMJ ignition scale in collisional plasma. We compare the results on Brilluoin and Raman

reflectivities and the occurrence of SRS-generated hot-electrons for ICF and SI relevant laser

intensities in collisionless and collisional plasmas. The reduction of SRS reflectivity is discussed

and related to the importance of collisions for different laser intensities. This work represents

a baseline for future two-dimensional simulations, where other phenomena can influence the

laser-plasma coupling.
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