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Abstract

Temporal evolution of the FEL spectrum was investigated with the Terahertz FEL at ISIR, Osaka University. The
growth of the FEL optical pulse during the exponential amplification was discontinued by shortening the macro-pulse
length of the electron beam, and the FEL wavelength spectra under the exponential growth were measured with a plane-
reflective grating type spectrometer and a Ge:Ga photoconductive detector. The time-resolved wavelength spectra of the
FEL were obtained from the noise level to the power saturation level.
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Figure 1: Peak intensities of the FEL optical pulses
measured as a function of the relative optical cavity
length with a Ge:Ga photoconductive detector.
Wavelength spectra were measured at the point A on the
detuning curve.
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Figure 2: Time-resolved wavelength spectrum measured
at the point A in the Figure 1. The FEL power reaches
saturation rapidly and the peak has stayed in almost the
same wavelength around 105 pum. The spectrum width
has slightly narrowed after the saturation, and oscillates
periodically.
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Figure 3: Temporal evolution of the wavelength spectrum
measured from the noise level to the power saturation
level. Times in figure show passage times form the
reference trigger of the timing system.
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