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Observation of free-electron-laser-induced collective spontaneous emission in
soft x-ray region

SHIGEMASA, Eiji
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In order to observe collective spontaneous emission (SF) in the short

wavelength region, we have developed a new fluorescence spectrometer. Experiments have been carried
out at BL1 of SACLA (X-ray free electron laser (FEL) facility) by using this spectrometer, which
was set at the downstream of the beamline, for observing EUV radiation from excited helium atoms.
The FEL wavelengths were set at 53.7 nm and 52.2 nm, which correspond to the 3p and 4p resonances.
We have observed intense EUV radiation from excited helium atoms, emitted to the downstream of the
beamline. At the both wavelengths, pulsed time structures for the radiation were observed, whose
widths and delay times depend on the sample gas pressures. These trends agree with the general
features of SF, but the pressure dependence of the peak intensity completely differs from what is
expected for the SF. This may be due to the insufficient time resolution. A further work with much

improved time resolution is scheduled.
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