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The Effects of Beam-Intensity Structure on Two-Plasmon Decay in Direct-Drive Laser Fusion Targets

R. W. Short

Laboratory for Laser Energetics, U. of Rochester

Two-plasmon decay involves the conversion of an incident electromagnetic wave into two Langmuir waves at the

quarter-critical density. Because of its comparatively low threshold and potential for hot-electron production, the

theory of this instability has been extensively studied. Its linear behavior for idealized one-dimensional pump and

plasma structures is well known. Two-plasmon decay is essentially a two-dimensional instability, however, since at

least one of the product plasma waves must propagate at a finite angle to the pump. Thus, the short-scale-length

azimuthal intensity variations produced by beam-smoothing techniques such as SSD can be expected to affect the

growth and saturation of the instability. The size threshold for two-plasmon decay to be transversely localized as an

absolute instability in a hot spot is calculated and compared with the intensity structures expected at quarter-critical

density. This work was supported by the U.S. Department of Energy Office of Inertial Confinement Fusion under Cooperative

Agreement No. DE-FC03-92SF19460.
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