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Laser Interaction Critical to HEDP

Large pre-plasmas PIC (LSP) Modeling

Instali ties Stimulated Raman
Scattering (SRS)
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Modified hot Regime where SRS
electron generation has dramatic effect IS
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2D PIC (LSP) Simulations
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Laser Plasma

2D Cartesian AL =1pum Al +1 (Fixed)
49 .- /cell 50fS sin 5eV initial

49 ion/cell 14,,» FWHM Fully Kinetic
dx = dz = AL /16 L =10T20 W/cmT2
wdl At=0.1
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Start with uniform (2x10720 c¢cmT
—3 ) underdense plasma

50um 50um

Vacuum Constant Density:
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Look at
radiation in
green zone
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Raman scattering generates plasma waves
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Take radiation spectrum in vacuum at later
time
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Plasma wave is from Raman scattering
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By Power Spectrum
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Plugging in values:
WiR /wll =0.7

WL =wlP +wir
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Look at more realistic cases now
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50 um L*x10 um

pre-plasma profile:
nle /nd0 =exp(z/L)

L=10, 5, 1.»
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Start with L = 5.7

Axes move with laser
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Raman starts at slightly
lower density due to
longer scale length

Main interaction still
occurs near nic /4
resonance
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Conclusions
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 Raman scattering important for 2>5 um

* Transition to chaotic behavior spurred on by
Raman for Z>5um
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