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Frontiers in optical science in the short- were well reproduced by numerical simulations. We
wavelength region have greatly been expanded by will discuss the future precept of the seeded FEL
the advent of intense, single-pass free-electron lasers scheme to the shorter wavelength region.
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Figure 1 shows the recorded spectra of the FEL
radiation in fifty successive shots both without (a) : : ol
and with (b) the HH injection. They exhibit sharp shots without (a) and with (b) HH injection. The red
increases in the spectral intensity for several shots
shown as red lines in Fig. 1 (b). The small event-
number ratio of the enhancement, which is typically function of the deviation of K-value, AK = K —1.37944
~ 10 shots per 1000 shots, is caused by the timing
jitter between the seeding laser pulse and the elec- radiation (upper axis).
tron bunch. In addition, we investigated the reso-
nance effect by changing the deflection parameter,
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Figure 1: Spectra of FEL radiation in fifty successive
lines in (b) show profiles that have higher intensities
above the threshold level. The inset shows an appear-

ance probability of the high-intensity condition as a

(lower axis), and the central wavelength of the undulator

wavelength free-electron laser,” Nature Photonics 4



