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We propose a new scheme to control Laser Plasma Interaction (LPI). 

After  decades  of  intense  research  to  find  ways  of  laser  induced  plasma  heating  without 

anomalous effects  within  the  context  of  Inertial  Confinement  Fusion,  recent  experimental 

campaigns  unfortunately show that unacceptably high and uncontrolled levels of parametric 

instabilities persist such as Raman and Brillouin scattering.

The  scheme  proposed  here  proceeds  along  a  new  direction:  instead  of  continuous 

illumination, it is based on Spike Trains of Uneven Duration and Delay, «STUD pulses». The 

temporal and spatial profiles of the high average power lasers are tailored in order to minimize 

unwanted back-scattering (reflectivity) levels,  or in order to control the growth of plasma 

wave up to a desired level. By varying the temporal and spatial shapes of STUD pulses, made 

up of  "on"  and "off"  portions,  which  are  adjustable  with  mostly  deterministic  and  some 

stochastic  elements,  we  can  reach  optimal  control  of  LPI,  regardless  of  what  a  priori 

knowledge one may possess of the plasma conditions. 

With  the  help  of  numerical  simulations,  involving  mm-size  laser  plasma  interaction  and 

structured laser beams, we have worked out the essential parameters for STUD pulses that 

allow optimal control of LPI instabilities.
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