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Abstract

We are conducting experiments on free-electron laser (FEL) physics using the THz-FEL based on the L-band
electron linac at the Institute of Scientific and Industrial Research, Osaka University. The FEL gain is one of the
essential properties of FEL and it can be evaluated by temporal evolution of FEL power. We have developed a new
technique to measure the FEL power evolution over the wide rage by varying the electron pulse length or the number of
FEL amplifications. The FEL gain was derived from the pulse shape of the FEL light measured with a Ge-Ga
semiconductor detector, which has the time resolution of about 10 ns, but it turned out that the FEL gain measured with
the Ge-Ga detector was incorrect due to the non-linear response to the input light intensity. We have developed a novel
technique to measure temporal evolution of FEL power using a Si bolometer, which has a linear response in the wide
range. As the Si bolometer has the time resolution of about 200 ps, we measured energy of FEL pulses by changing the
pulse duration of the electron beam or the number of FEL amplification and derived the FEL power evolution.
Although errors are not small, the FEL gain was derived from the power evolution and was analyzed with Rigrod
theory!!!. The measured gain variation with the number of amplifications is consistent with the theory.
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