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Abstract

We are developing the intense THz FEL by using an L-band electron linac at the Institute of Scientific and Industrial
Research, Osaka University. In order to evaluate characteristics of the generated THz FEL in time-domain, we are
conducting the pulse duration measurements with the cross correlation between the THz FEL and the Ti:Sapphire laer
pulses. Also we make a trial experiment to extract a single THz FEL pulse by applying the laser-activating
semiconductor switch to respond to the request for the single THz pulse irradiation experiments. In this presentation, we

report the present status of these studies.
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Figure 1 Schematic diagram of the setup for the cross
correlation measurement of the THz FEL pulse with the
Ti:Sapphire laser by using ZnTe crystal.
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Figure 2: Waveforms of the Ti:Sapphire laser pulses
through the polarizer by changing the polarizations with
the birefringence of the ZnTe induced by the THz FEL
pulses. 5 sequential waveforms are shown and they are
significantly varying in shot to shot.
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Figure 3: Ti:Sapphire laser system in this experiment. (a)
5 W, 532 nm cw solid-state laser (Spectra-Physics,
Millennia V). (b) Mode-locked Ti:Sapphire laser
oscillator (Spectra-Physics, TSUNAMI). (¢) 10 W, Q-
switching laser (Spectra-Physics, Evolution-X). (d)
Regenerative amplifier (Spectra-Physics, SpitFire).
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Figure 4: Expenmental layout for the laser- -activating
switch.
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Figure 5: Waveforms of the reflected THz pulses with
GaAs and Silicon (Resistivity 1,000 ohm-cm and
10,0000hm-cm) wafers. Each waveform is averaged with
10 shots.
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Figure 6: Intensity variation of the reflected pulses with
GaAs wafer by changing the optical delay of the
Ti:Sapphire laser pulse. It shows the slope with the time
duration of about 20 ps.
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