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Auvomatic Adjustments of a Femtosecond-pulses Laser
Using Genetic Algorithms

HIROKAZU NOSATO,T YUuJi KASAIL T MASAHIRO MURAKAWA, it
TARO ITATANI, T TETSUYA HiGUucHIt and TATSUMI FURUYAT

This paper describes an evolvable laser system that can generate femtosecond optical pulses.
Laser systems must be aligned precisely, because the light has to travel many times within
a laser cavity before returning to the focus point with pm resolution. Therefore, it typi-
cally takes three days to align a femtosecond laser manually, and the optimized condition is
determined empirically. In order to overcome this problem, we propose the evolvable laser
system (ELS), which can adjust automatically the positioning of laser cavity components by
genetic algorithms (GA). In this ELS, it can align the laser components automatically within
15 minutes.
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Fig.1 Femtosecond pulse laser system.
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Fig.2 Evolvable femtosecond pulse laser system.
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Fig.3 Flowchart of alignment based on GA.
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Fig.5 Wave profiles of pluse and continuous wave.
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Fig.6 Mirror holder for automatic alignment.
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Fig.7 Alignment axes of mirror.
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Fig.8 Evolvable femtosecond pulse laser system for
experiment.
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Fig.9 Fitness versus iterations for the experiments.
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Table 1  Alignment results for the experiment.

Fitness START AVE MAX MIN STD
GA 0.502 1.805 2.271 1.611 0.2236
Hill Climbing | 0.502  0.503 0.504 0.502 0.0004
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Table 2 Alignment results with the random search.

Fitness AVE MAX MIN STD
Random Search 0.522 1.520 0.415 0.1041
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Fig.10 Wave profiles after GA alignment.
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