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Abstract

Time-resolved interferograms of the THz free electron laser (FEL) at Osaka University are measured using a Michelson
interferometer and a fast THz detector. The FEL is operated in the high-power mode or the 27 MHz mode, in which a
single FEL pulse lases in the optical cavity, under the conditions of an electron beam energy of 15 MeV, an wiggler gap
of 30 mm, and an wavelength of 110 um. An FEL macropulse generated in the present experiment consists of
approximately 100 micropulses with durations of up to a few tens of picoseconds separated by 36.8 ns. The THz detector
used in the experiment is a Schottky diode detector for quasi-optical radiation with a time resolution of shorter than 200
ps. The interferograms for all the micropulses are simultaneously measured using the detector and they show appreciably
different patterns from an interferogram patter measured using a time-integrated detector for the macropulse.
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Figure 1: Schematic drawing of the THz-FEL system at
Osaka University.
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Figure 2: Schematic drawing of the measurement
system using the Michelson interferometer
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Figure 3: Detuning curve of the macropulse energy
measured with an energy meter. The horizontal axis
shows the relative position of a mirror for the optical
cavity (mm) and the vertical axis is the macropulse

energy (UJ).
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Figure 4: Interferograms of the FEL pulse measured at
the positions from 1 to 5 in the detuning curve in Fig.
3. Left; with the energy meter, right; with the diode
detector.
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Figure 5: FEL macropulse measured with a diode
detector.
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Figure 6: Interferograms of a micropulse measured in
the leading edge of the macropluse shown in Fig. 5.
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Figure 7: Interferograms of a micropulse measured in

the trailing edge of the macropluse shown in Fig. 5.

e —

0
10 15 20 25 30 35 40 45 50 55

Figure 8: Interferograms of a micropulse measured in the region a (left) and the region b (right) of the macropluse

shwon in Fig. 5.
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Figure 9: Wavelength spectra of an FEL micropulse derived using FFT for the region a (left) and the region b (right)

of the macropluse shown in Fig. 5.
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