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Abstract

We report the temporal and spectral evolution of the optical pulse in the high power Terahertz FEL at ISIR, Osaka
University. Autocorrelation of the FEL pulses were measured with a Michelson type interferometer and Si bolometers,
and the wavelength spectra of the FEL were obtained by Fourier transform of the interferogram. The temporal and
spectral distribution of the FEL optical pulse during the exponential amplification were measured by shortening of the

macro-pulse duration of the electron beam.
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Figure 1: Pulse energies of the FEL optical pulses
measured as a function of the relative optical cavity
length with a joule meter.
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Figure 2: Envelopes of the autocorrelation of the FEL optical pulses measured with a Michelson interferometer. (A)
The autocorrelations were measured at the cavity length A in the Figure 1, when the macropulse duration of the
electron beam is changed from 2.2 to 8.1 ps. (B) The autocorrelations were measured at the cavity length B in the
Figure 1, when the macropulse duration of the electron beam is changed from 2.6 to 8.1 ps.
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Figure 3: Wavelength spectra obtained by the Fourier transform of the autocorrelation of the FEL optical pulses as
shown in Figure 2. Panels (A) and (B) were measured at the cavity lengths A and B in the Figure 1, respectively.
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Figure 4: Time band-width product of the FEL optical
pulses.
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