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Study on gain characteristics of a free electron laser
operating in the collective regime

Lu Zaitong, Zhang Lifen, Zhao Donghuan, Wang Mingchang, Wang Zhigiang
(S8hanghbai Institute of Optics and Fine Mechanics, Academia Sinica, Shanghai 201800)

Abstract: The gain characteristios of the collective free electron laser operating in a
superradiant amplifier have been studied through the variation of the interaction length and
pumping magnetic field. We could obtain arbitrary interaction length by means of an axially
movable “kicker” magnetic field that deflected the electron beam. The experimental results
showed that the radiation gain of collective FEL was approximately 1.7th power of the pum—
ping magnetic field with gain ranging from 0.4dB/cm to 1.38dB/cm.
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Fiz. 1 Configuration of a Baman free eleciron laser
to measura gain characteristics

1-cathode; 3—anode; 3-wiggler magnet; 4-guide magnetic field; 5-microwave horn:
6-drift tuke; T-calorimeter: 8-movable “kicker” magnet
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Fig. 2 Axial magnetic field distribution and deflected Fig, 3 Photograph of e-beam
distance of e-beam versus “kicker” magnet position cross-section on witness tarzget
(a) axial magnetic field distribution; (&) deflected (1) at 5em point in front of the “kicker”
distances of e-beam from central axis; (¢) corres- magnet; (2) at 2¢m in front of it; (3) at
ponding position of the “kicker” magnet b em behind it
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Fig. 4 mm wave radiation power versus wiggler Fig. 5 Interaction on length versus
magnetic field at various interaction lengihs radiation output energy '
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