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Optimization of femtosecond laser induced gas-phase plasma reaction using
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Optimal control system for femtosecond laser induced plasma reaction was
developed incorporating femtosecond laser pulse shaping technique. Among the various types of
machine learning algorithms, genetic algorithm, which has been successful in selective breaking in
intense laser fields, was adopted. The spectral phase of the femtosecond laser pulse was utilized as

the genetic information. The developed system was applied to aerial femtosecond laser plasma and
the optimal phase which gives the maximum optical emission intensity was explored. The intensity of
the plasma emission increased stepwise along with the generation. After the 40th generation, the
intensity exceeded that expected for the shortest pulse. This indicates that the laser plasma
reaction was successfully optimized.
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