Simulation of Stimulated Brillouin Scattering and
Stimulated Raman Scattering in Shock Ignition
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Laser—plasma instabilities below the quarter-critical

surface are important in shock ignition -

LLE

e Particle-in-cell (PIC) and fluid simulations find that stimulated
Brillouin scattering (SBS) and stimulated Raman scattering (SRS)
in the low-density region can cause significant pump depletion of
the ignition pulse in shock ignition

e SBS is reduced by the plasma flow

e New simulations with both realistic seed levels and nonlinear
physics are needed
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The 40 + 20 spherical shock-ignition experiment on

OMEGA used separate compression and ignition beams
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e 60 OMEGA beams were split into 40 low-intensity drive beams
(~14 kJ) and 20 tightly focused, delayed beams (~5 kJ)
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Simulation parameters similar to the 40 + 20-beam
shock-ignition (Sl) experiments on OMEGA*
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In a conventional inertial confinement fusion (ICF)
scheme, laser—plasma interactions (LPI’s) at n./4
reach a steady state
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Interplay of the modes at different densities leads to
intermittent LPI activities at Sl intensities
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A single Maxwellian fit Tt = 29.5 keV was consistent

with the experimental values Tt = 30 to 40 keV
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SBS in the n = 0.015 to 0.17 n, region can cause
significant backscattering—plasma flow is important
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Significant pump depletion is seen at n = 0.17 n.
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Significant SRS is also seen at high intensities
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Fluid simulations with HLIP see smaller reflectivities
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Compared to HLIP, OSIRIS has kinetic and nonlinear
physics but also higher seed levels for convective
SRS and SBS
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Laser transmittance may be limited by LPI
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Open questions
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* Modeling of LPI coupling in the entire coronal region
— computation challenge (1020 FLOPS in 2-D)
— seed levels for convective modes
e Coupling LPI and hydro simulations
* Integrated design for ICF
TC12750 FLOPS: floating-point operations per second




Summary/Conclusions

Laser—plasma instabilities below the quarter-critical

surface are important in shock ignition -

LLE

e Particle-in-cell (PIC) and fluid simulations find that stimulated
Brillouin scattering (SBS) and stimulated Raman scattering (SRS)
in the low-density region can cause significant pump depletion of
the ignition pulse in shock ignition

e SBS is reduced by the plasma flow

e New simulations with both realistic seed levels and nonlinear
physics are needed
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