Numerical Simulations of the SSD-Smoothed
Laser Beam Filamentation and FSBS in Plasma
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Introduction
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e Analysis of the SBS dispersion equation suggests that near-forward SBS
can be driven resonantly by the finite bandwidth of a SSD laser beam.

e We have simulated the interaction of narrow-bandwidth (0.14-THz) and
wide bandwidth (0.60-THz) light waves with ion-acoustic waves.

e In both cases near-forward SBS occurred, and the beam nonuniformity
increased slightly.

R.w. Short, 29th Annual Anomalous Absorption Conference,
P2064 Monterey, CA, 14-18 June 1999.



A 2-D numerical model for SBS and
fillamentation was developed
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Our code solves the paraxial light-wave equation coupled
with the ion-acoustic wave equation in t, z, and x.

We used 1-D SSD boundary conditions for the laser beam
A(X,t) = Ao(x,t)ei(l)SSD (x,t)eid) Dpp(x)

A (x,t): flat-top profile with a rise time of ~ 100 ps

dssp (X, 1) = 35, sin[2mv(t + ¢x)| with parameters relevant to OMEGA:

modulation depth 5,,, = 6.15,7.89
modulation frequency v, = 3GHz ,9GHz

grating parameter ¢ = 111 ns/m

estimated bandwidth AV =2vp, (§,,+2)
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Propagation through plasma changes the
hot-spot intensity distribution

Intensity on the target plane during 700 ps
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