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Fig. 1. Statistical properties of the broadband laser: (a) Intensity envelope of a broadband laser; (b) pulse duration ( At, ) distribu-
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tion for lasers with different bandwidths; (c) peak pulse intensity (I, ) distribution for lasers with different bandwidths. The vertical
axis represents the kernel density estimation (KDE) of the physical quantities of the broadband laser.
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Fig. 2. Schematic of back-scattered light amplification pro-

cess in SRS kinetic bursts.
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Fig. 3. Schematic diagram of an intensity-modulated broad-
band laser: (a) Intensity envelopes for three different modu-
lation schemes; (b) comparison of the electric field envel-
opes of a 0.6% bandwidth broadband laser and a broad-

band laser after using 50-100 intensity modulation.
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Fig. 4. Comparison of the spatio-temporal evolution of EPWs under four laser drives: (a) EPWs driven by a monochromatic laser;
(b) EPWs driven by a broadband laser; (c) spectra of EPWs driven by the monochromatic laser and the broadband laser; (d) EPWs

driven by an intensity-modulated monochromatic laser; (¢) EPWs driven by an intensity-modulated broadband laser; (f) spectra of

EPWs driven by the intensity-modulated monochromatic/broadband laser.
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Fig. 5. Electric field of back-scattered light observed at the left boundary of the simulation box: (a) SRS back-scattered light driven
by a monochromatic laser; (b) SRS back-scattered light driven by a broadband laser; (c) SRS back-scattered light driven by an in-
tensity-modulated monochromatic laser; (d) SRS back-scattered light driven by an intensity-modulated broadband laser.
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Fig. 6. Electron energy distribution in the simulations: (a) Electron distribution functions for the four lasers at 30007 ; (b) the

fraction of hot electrons produced by the four lasers, given by the difference of the distribution function from the initial Maxwell

distribution function.
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Suppression of stimulated Raman scattering kinetic bursts by
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Abstract

Laser plasma instability is one of the difficulties that plague inertial confinement fusion. Broadband laser,
as an effective tool for suppressing laser-plasma instabilities, has received a lot of attention in recent years.
However, the nonlinear bursts of high-frequency instabilities, such as stimulated Raman scattering driven by
broadband laser in the kinetic regime, make the suppression effect less than expected. In this study, a
broadband laser model with intensity modulation is proposed. By choosing an appropriate intensity modulation
envelope, it is possible to interrupt the amplification process of backscattered light in strong pulses, reduce the
probability of high-intensity pulses inducing intense bursts, and drastically reduce the fraction of backscattered
light and hot electron yield. Numerical simulations show that the intensity-modulated laser has a good ability
to suppress stimulated Raman scattering. For a broadband laser with average power of 1.0 x 10'® W/cm? and a
bandwidth of 0.6%, the reflectivity decreases by an order of magnitude and the fraction of hot electron energy
above 20 keV decreases from 7.34% to 0.31% by using the intensity modulation technique. The above results
confirm the feasibility of using the intensity-modulated broadband laser to suppress the high-frequency
instability and are expected to provide a reference for designing the subsequent broadband laser-driven fusion

experiments.
Keywords: inertial confinement fusion, kinetic effects, broadband laser, stimulated Raman scattering
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