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The impact of laser plasma instabilities (LPI) on designs for direct drive ignition will be

described. While this has been investigated in sub-ignition-scale experiments on the Omega

Laser Facility, these experiments were characterized by shorter plasma scale lengths and cooler

coronal temperature than anticipated in ignition designs [limited by the available laser energy

(< 30 kJ)]. LPI manifests itself in two ways in these sub-ignition-scale plasmas: Cross beam

energy transfer (CBET), that reduces laser coupling, attainable ablation pressures, and the laser

intensity at the quarter-critical density surface; and two-plasmon decay (TPD) that places a

threshold on the laser intensity at the quarter critical surface, above which hot electron preheat

becomes a limiting factor. While the hydrodynamic scaling of target performance from OMEGA

to the MJ (ignition) scale is understood, the same is not true of LPI. This talk will describe

recent studies, aimed at addressing this scaling, that have been performed at the MJ-scale on the

National Ignition Facility. In these experiments, planar targets were used to produce intensity

scalings in ignition-relevant coronal conditions, while avoiding cross beam energy transfer. Hot

electron production was observed to be less severe than anticipated based on naive extrapolation

of OMEGA data. The effect of higher coronal plasma temperatures and longer density scale

lengths is seen to favour stimulated Raman scattering (SRS), which is thought to be responsible

for the hot electron production.
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