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Application of genetic algorithm for optimization design of free electron laser
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Abstract Background: Optimization of free-electron laser (FEL) facilities is of great significance to achieve
radiations of high-quality, e.g. higher brilliance, purer spectrum. In addition, these properties are affected by various
parameters, e.g. the electron trajectory along the accelerator and undulator, the beam envelope or beta function, which
could be changed by tuning the correctors and quadrupoles. Purpose: This study aims to find a set of suitable
parameters to optimize the radiation power. Methods: The genetic algorithm (GA) is applied to investigation of the
FEL power optimization with respect to the focus-defocus-focus (FODO) lattice configuration between the undulator
segmentations. A friendly graphical user interface (GUI) is designed for deployment of the software. Results: The
preliminary study of the machine optimization shows that it is efficient to find good pair of FODO lattice to get power
high enough even if it is not globally optimized. Conclusion: This application of genetic algorithm for optimization
design of free electron laser is efficient and stable based on many experiments of multi-variable optimization
problems, and it is helpful to the future application to the genuine FEL machine optimization.
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