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All optical measurement of attosecond pulses and laser plasma dynamics using
liquid-sheet jets
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Plasma-mirror frequency-resolved optical gating (PM-FROG) is a method by all
optical measurement. We demonstrated that PM-FROG is applicable to characterization of 20-fs
pulses. We could characterize a nearly Fourier transform limited vacuum ultraviolet pulse with the
pulse duration of 20 fs and the wavelength of 160 nm. In addition, a spatial dependence of plasma
reflectivity could be observed.

We demonstrated that a liquid-sheet jet of water is used in the PM-FROG measurement of an
ultraviolet pulse. The validity of the PM-FROG measurement was confirmed by the measurement with
self-diffraction FROG. We revealed the electronic excitation dynamics in the surface of water
liquid sheet through the time-dependent complex reflectivity obtained by the PM-FROG.
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