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Fig. 2 Comparison of the methods (a) waveguide dimensions; (b) electron beam energy; (¢)

wiggler strength; (d) wiggler period
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Table 1 Design parameters of for-infrared FEL oscillators with broad band

parameter : I ) |
(ENEAl¢])

- electron energy [MeV ] 1.8 2.1 3.0
energy factor y 4. 55 5.2 7.0
accelerator frequency [GHz] 3.0 3.0 3.0
Toor [A] 4.0 10.0 10.0

energy spread (%) 1.0 1.0 1.0

micropulse (ps) 15 10 10

macropulse (ps) 4 4 4
wiggler period {cm) 2.5 1.5 1.8
wiggler length (cm) 20.0 16.5 16.2
wiggler magnetic field (T) 0. 61 0.68 0. 85
wiggler parameter k 1.0 0. 67 1. 01
waveguide gap b (cm) 4. 32 1. 88 2.0
operation wavelength (cm) . 2.43 0.82 0. 80
gain (%) 26 37 43
oscillator cavity length (cm) 29, 34 24,32 24. 47
oscillating number 2000 2400 2400
mode TEO1 TEO1 TE(O1
0.5 (@) 0.5
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Fig. 3 Gain curves of a far-infrared FEL oscillator with broad band, where the parameters of
(a), (b), and (c) correspond to the ones of group 1. 1 and H in table 1,

respectively
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Extension of the Bandwidth for a Far-Infrared Free-Electron Laser

Liu Qingxiang Xu Yong Zhang Shichang
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Abstract Extension of the bandwidth is investigated for a waveguide free-electron laser
(FEL) by adjusting the waveguide dimensions, or the electron beam energy, or the
period and strength of the wiggler. A far-infrared FEL oscillator with the bandwidth of
400 um is designed.
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