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Shortening the free electron laser pulse by controlling the slippage effect
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The goal of this project is to experimentally demonstrate a new free
electron laser (FEL) concept, which enables to shorten the FEL pulse length down to the theoretical
lower limit, namely, to a single cycle pulse. Using a short-pulse laser with the wavelength of 800
nm and pulse length of 12 fs as seed light, we successfully generated coherent radiation with the
wavelength of 400 nm, and achieved spectral broadening by applying a field gradient in the
undulator. The pulse length of the coherent radiation evaluated by means of a cross-correlation
technique was of the order of 100 fs, which is consistent with a theoretical prediction that takes
into account the effects of the large dispersion in the transport line. The above experimental
results strongly suggest the validity of the new FEL concept to realize the single-cycle FEL.
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