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Abstract

As the result of continuing development for the beam qualifications and intensity improvement of the free electron
laser (KU-FEL) at the institute of advanced study in Kyoto University, the focal intensity of the infrared laser pulse is
reached over 10 TW/cm? at the high charge operation with the photocathode electron gun. In such an intense field of the
infrared radiation, the tunnel ionization of gas molecules easily happens, and it will be possible to make a study for the
atomic and molecular sciences in the intense field at KU-FEL. In this work, we try to evaluate the FEL focal intensity in
the low density gas by analyzing the energy of the electron emitted through the tunnel ionization. We report and introduce

the experimental results and discussions so far.
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Figure 1: Schematic drawing of the experimental setup.
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Figure 2: Electron energy analyzer.
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Figure 3: Electron energy spectra with respect to the
retarded potential from the Tunnel ionization of N gas. (a)
shows the result at the pressure of 0.2 Pa and (c) shows at
the pressure of 0.08 Pa. The red lines on each plot show the
exponential fitting with the range from 0 to 400 V. It should
be noted that the results at the potential range higher than
500 V are dominated by the electric background at that
time.
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