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Effect investigation of waveguide for CAEP high power THz FEL
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Abstract: Investigations of using the waveguide in the whole optical cavity of CAEP high power THz-
Free Electron Laser(FEL) device are carried out. The influences of waveguide on the quality of optical
cavity, such as the loss, the gain and output power of THz laser at different frequencies are studied by
calculation and theoretical analysis. The results show that the gain of optical cavity can be increased
almost by 30%. Furthermore, the influences of two waveguide sizes, 14 mm and 22 mm, are compared.
This work will be helpful to the designs of CAEP THz-FEL equipment.
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Tablel Parameters of CAEP THz FEL

parameter value parameter value
energy/MeV 7 period/cm 3.8
peak current/A 12.5 peak field strength/T 0.33
electron beam micro bunch/ps 8 wiggler number of periods 42
emittance/rmm mrad 10 optical —
energy spread/% 0.75(FWHM) cavity length/m 2.769
repetition frequency/MHz 54.17 mirror curvature/cm 185
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Fig.1 Curves of wiggler gain G, net gain G, and resonator loss Ty, in optical cavities vs. pass
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Fig.2 Curves of output power(a) and wiggler gain(b) in different waveguide gaps vs. pass
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Fig.3 Curves of power in the optical cavities(a) and net gain (b) to the waveguide gap 22 mm and 14 mm in 1 THz vs. pass
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Fig.4 Curves of output power(a) and net gain(b) to the waveguide gap 22 mm and 14 mm in 2 THz vs. pass
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Fig.5 Curves of output power(a) and net gain(b) to the waveguide gap 22 mm and 14 mm in 3 THz vs. pass
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