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An experimental study has been performed very recently at the Rutherford Appleton
Laboratory (UK) using the "Vulcan" laser facility. Four 600ps, 1054nm beams were
focused on 400um diameter 500nm thick aluminium targets at an irradiance of
=1.5x1013Wcm-2 in order to preform a plasma. A fifth narrow-band or broad-band
beam interacted with the preformed plasma with a given delay. A sixth 100ps, 527nm
pulse was used as a probe beam for interferometric measurements of the plasma density
distribution. Plasma electron temperature before and during the interaction was obtained
by means of X-ray time-resolved spectroscopy.

The laser intensity distribution in the focal spot of the interaction beam was manipulated
using phase plate technique in order to generate modulations with a typical scalelength
of 100um. The effect of such laser intensity gradients on filamentation instability was
investigated by means of time-resolved spectroscopy of Second Harmonic emission
(SH) and Stimulated Brillouin Back-Scattering as well as time-resolved imaging of SH
emission. Finally we studied the effect of laser beam smoothing techniques including
RPP (narrow-band), ISI and SSD (broad-band) on this interaction regime.
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