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Abstract

Radiation at 3THz or light of a 100um wavelength generated with the THz-FEL at the Institute of Scientific and
Industrial Research (ISIR), Osaka University is measured using two superconducting hot-electron bolometers (SHEB);
one with a NbN (normal superconductor) detector and the other a YBCO (YBa:CusOs high temperature
superconductor) detector. Both detectors are fast enough to separately measure FEL micropulse at interval of 9.2 ns,
which comprise four families of independent FEL micropulses. The single-shot time spectra, however, include
significant amplitude noises compared to signals and hence it is difficult to analyze these spectra quantitatively. We try
some kinds of numerical methods to reduce noises of the spectra measured with the YBCO detector and find the so-
called MMSE-STSA (Minimum Mean-Square Error Short-Time Spectral Amplitude Estimator) method can
significantly reduce effects of the noises. As a result, it is experimentally shown that four families of FEL micropulses
develop independently and differently in the power saturation region.
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