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Hot electron generation in direct drive can be predicted by PIC simulations
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1. A hot electron scaling was obtained from PIC simulations as function of laser plasma
conditions in the quarter-critical region

2. Using this scaling and conditions from LILAC simulations, whole-pulse hot electron
generation can be predicted

3. After taking laser smoothing effects into account, the predicted hard X-ray signals agreed
with Omega warm target experiments, showing the promise of this approach
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Laser plasma instabilities in the OMEGA experiments were shown to be
dominated by Two-Plasmon Decay (TPD) [1]
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Mode structure of TPD Time-resolved w/2 spectra [2]
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A predictive hot-electron capability is required for direct ICF design
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Previous efforts for hot electron scaling focused on dependency of n [1-3]
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We used 2D OSIRIS simulations* to study hot electron scaling
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. * Fonseca, Ricardo A., et al. "OSIRIS: A three-dimensional, fully relativistic particle in cell code for modeling plasma
ROCHESTER based accelerators." International Conference on Computational Science. Springer, Berlin, Heidelberg, 2002.
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Smoothing by spectral dispersion (SSD) [1] induces intermittent speckles

on atime scale of 3 ps
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The obtained scaling law depends on n as well as Te
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Laser smoothing effects need to be considered
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Speckle intensity distribution®
and hot electron fraction
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Far field intensity distributions of
beams from R75 phase plate**
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*Dainty, J. Christopher, ed. Laser speckle
and related phenomena. Vol. 9. Springer
science & business Media, 2013.
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cs.com/Manuals/VisRad/power_sources/phas
e_plate_params.html



HXRD2 can be predicted by Thot
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Hot electron temperature scaling
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The predicted hard X-ray signals were found to agree with Omega warm

target shots
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Summary/Conclusions

Hot electron generation in direct drive can be predicted by PIC simulations
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1. A hot electron scaling was obtained from PIC simulations as function of laser plasma
conditions in the quarter-critical region

2. Using this scaling and conditions from LILAC simulations, whole-pulse hot electron
generation can be predicted

3. After taking laser smoothing effects into account, the predicted hard X-ray signals agreed
with Omega warm target experiments, showing the promise of this approach
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