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High Harmonic Generation (HHG) is very sensitive to pulse shape of the fundamental 
laser. We have first used an Acousto-Optic Programmable Dispersive Filter (AOPDF) in 
order to modify the spectral phase and second, a deformable mirror in order to modify the 
wavefront. We have optimized harmonic signal using a genetic algorithm coupled with both 
setups. We show the influence of macroscopic parameters for optimization process. 

Genetic algorithms have been already used to modify pulse shapes of the fundamental 
laser in order to optimize high harmonic signals [1,2], in order to change the emission wave-
length of one harmonic [3] or to modify the fundamental wavefront to optimize harmonic sig-
nals [4,5]. For the first time, we present a systematic study of the optimization of harmonic 
signals using the AOPDF. 

Signal optimizations by a factor 2 to 10 have been measured depending of parameters of 
generation. For instance, one of the interesting result concerns the effect of macroscopic 
parameters as position of the entrance of the cell with respect to the focus of the 1R laser when 
we change the pulse shapes. For instance, the optimization is higher when the cell entrance 
is above the focus where the intensity gradients are higher. Although the spectral phase of the 
IR laser is important for the response of one atom, the optimization depends also of phase-
matching and especially of the effect of intensity gradients. 

Other systematic studies have been performed as well as measurements of temporal pro-
files and wavefronts of the 1R beam. These studies allow bringing out the behaviour of high 
harmonic generation with respect to the optimization process. 
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