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In order to drive laser fusion targets in an ablative mode instead of an exploding-pusher
mode, longer pulse lengths and perhaps shorter laser wavelengths are desireable. Recent
experiments at Livermore are aimed at studying laser-plasma interaction issues using longer
pulse lengths (0.6 — 2 ns); also, for better laser-target coupling, experiments at frequency
doubled light have been conducted.

The issues under consideration are absorption of laser hght into the plasma, transport
of heat into dense material, scattering of laser light at the underdense plasma, and supra-
thermal electrons which can cause target preheat; however, hot-electron production can
be reduced by using shorter laser wavelengths.

‘Experimental data indicate that at longer pulses, lower light intensity can be used
to increase target absorption. However, longer pulse experiments are characterized by
much larger regions of underdense plasma which tend to stimulate Brillouin and Raman
scattering. The latter mechanism is especially detrimental because it is capable of generat-
ing hot electrons. Measurements show that, contrary to expectations, the angular dis-
tributions of suprathermal X-ray emissions are highly anisotropic. Furthermore, at
long pulse lengths, time-resolved sub-Kev X-ray emission data from targets indicate that
there may be a Z dependence of the laser intensity threshold for inhibited heat transport.

The results of the experiments generally agree with calculations, but there are still
experimentally observed phenomena which are not fully explained. Further experiments
are planned to elucidate these complex physical processes.

* Work performed under the auspices of the U.S. Department of Energy by the Lawrence Liver-
more Laboratory under Contract No. W-7405-Eng—48.
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