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Abstract:   
 
Molecular orientation is a challenging control issue covering a wide range of applications 
from reactive collisions, high order harmonic generation, surface processing and catalysis, to 
nanotechnologies. Our recent research has shown that an efficient way to obtain field-free 
molecular orientation is to use a train of short electromagnetic pulses.  Each individual pulse 
imparts a kick to the molecule which then orients.  By using evolutionary strategies (genetic 
algorithms), we have now demonstrated that optimal orientation can be obtained using only 2 
kicks.  The understanding of the mechanism rests upon a molecular target state providing the 
best efficiency versus duration of orientation compromise. The limited number of kicks, the 
robustness and the transposability to different molecular systems advocate in favor of the 
process when considering its experimental feasibility. 
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