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Abstract
We are doing development of the free electron laser (FEL) of a far infrared region, and research of FEL physics.

FEL is reflecting the time structure of an electron beam, that is, Hundreds of micro pulses with time width(20ps~30ps)
comparable as electronic Bunche exist, additionally there constitute a macro pulse from standing in a line with the time
interval for 9.2 ns. In order to measure the time structure of a FEL pulse, Ge-Ga detector is usually used, but since the
time resolution of Ge-Ga detector is later than 10 ns, it cannot decompose and measure a FEL micro pulse. Since the time
structure of a FEL micro pulse can acquire complementary information to the wavenumber spectrum measured with a
diffraction grating spectroscope, it is an interesting subject of research. The test experiment of the autocorrelation
technique which used the Michelson interferometer several years ago was conducted, the interference pattern was
measured, and optical resonator length dependence was acquired. The test experiment of the autocorrelation technique
which used the Michelson interferometer several years ago was conducted, and optical resonator length dependence was
acquired by measuring an interference pattern. This research is scheduled to resume the experiment of the FEL time
structure by the autocorrelation technique which used the Michelson interferometer, and to extend it to measurement in
the large domain of FEL of operation from reappearance of a former experiment. The outline of an interferometer
experiment, the obtained experimental result, and its analysis result are reported this time.
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