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Despite the large number of feedback loops running simultaneously at the FERMI Free Electron Laser (FEL), they are not sufficient to maintain the optimal working point in the
long term, in particular when the machine is tuned in such a way to be more sensitive to drifts of the critical parameters. In order to guarantee the best machine performance, a
novel software application which minimizes the shot-to-shot correlation between these critical parameters and the FEL radiation has been implemented. This application, which
keeps transversally and longitudinally aligned the seed laser and the electron beam, contrary to many algorithms that inject noise in the system to be optimized, run
transparently during the experiment beam times. In this paper we describe the status of the FERMI optimizers and present a newly developed method to calculate a FEL quality
factor starting from the images provided by a photon energy spectrometer which tries to mimic the evaluation of machine physicists, as well as the first results obtained using
two model-less algorithms to optimize the FEL performance through maximization of the quality factor.

1: FERMI: Free Electron Laser (HGHG single stage) 2: Problem description
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3: Automatic optimization through correlation

4: Example of continuous longitudinal
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e I T I The algorithm moves automatically the seed laser across the electron
e bunch to get the maximum FEL energy without excitations.
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5: Short and long term results in seed laser — 6: FEL Quality Factor Index
electron bunch overlap optimization

The FEL Quality Factor (FELQFactor) is an index which summarizes in a
number the most important features of the photon energy spectrum.
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