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High-repetition-rate seeded free-electron laser
enhanced by self-modulation
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High-repetition-rate and fully coherent soft X-ray free-electron lasers (FELs) are crucial for time-resolved
spectroscopic experiments. However, it is difficult to operate seeded FELs at a high repetition rate due to the
limitations of present state-of-the-art laser systems. We have proposed and carried out a series of experimental
studies on self-modulation based seeded FELs at the Shanghai Soft X-ray Free Electron Laser (SXFEL) facility
to significantly relax the requirements for seed lasers. Our findings demonstrate that this new method not
only decreases seed laser requirements but could also largely enhance the harmonic up-conversion efficiency,
paving the way for the realization of high-repetition-rate, fully coherent soft X-ray FELs. In this presentation,
we will summarize our progress” in self-modulation based seeded FELs, including harmonic self-modulation
and ultrashort ultrahigh harmonic pulse generation.
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