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Abstract

High harmonics generation (HHG), driven by focusing a few-cycle laser pulse in gas, is developed as the attosecond light
source. Since the maximum photon energy of HHG scales with the square of the driving laser’s wavelength, a longer
wavelength laser is needed to obtain higher photon energy. The highest photon energy of HHG is 1.6 keV driven by the
midinfrared laser pulse with the 3.9 um wavelength so far. The free electron laser apparatus at the Laboratory for Electron
Beam Research and Application (LEBRA FEL) at Nihon University continuously covers the wavelength from 1.5 um to
6 um. Thus, this FEL is stable to explore the wavelength dependence of HHG. To evaluate the focal intensity for driving
HHG, we conduct measurements of the pulse duration and the focusing performance of the FEL pulse. We report the

results of these measurements here.
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Figure 1: Experimental setup for the noncollinear SHG
autocorrelation measurement.
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Figure 2: Macropulse waveforms for the SHG signal (red)
and square of the fundamental signal (black). The blue line
shows the ratio of the red line to the black lines multiplied
by 10. Pink points show the instantaneous wavelengths.
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Figure 3: SHG intensity autocorrelation traces for the 3 um
(a) and 2 pm (b) wavelengths. (c) and (d) show the
macropulse waveforms and instantaneous pulse durations
for 3 um and 2 pm, respectively.
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Figure 4: The traces for the knife-edge scanning near the
focal point. (a) horizontal and (b) vertical traces.
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Figure 5: The beam envelopes of (a) horizontal and (b)
vertical. Insets show the enlarged plots near the focal point.
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