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Experiment of a Novel Smith-Purcell Free Electron Laser
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Abstract This paper describes a novel Smith-Purcell FEL experiment with a relativistic electron beam of middle energy and a
quasi-optical resonator composed of diffraction grating and three-mirrors reflector. Coherent radiation with peak power of a few tens
of kW at 3 mm waveband is successfully detected from the experimental facility characterized by beam energy of 400 ~ 500 keV
pulse length of 70 ns pulse beam current of 0.2 kA and pulse magnetic field of up to 1.2 T.
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Fig.1 Graph of interaction of S-P effect
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Fig.2 Three-mirrors quasi-optical resonator
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Fig.3 Experimental setup of S-P FEL
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Fig.4 Typical accelerator voltage
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Fig.5 Detected waveform of RF signal
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