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Abstract

The project on development of a mid-infrared SASE type FEL system based on a compact Energy Recovery Linac
(cERL) is started at KEK. The numerical simulations of FEL right growth and electron beam behavior under 5 m or
two 3 m undulators by using Genesisl.3 code are being performed. The results of simulation indicate the FEL profile
is spread about 50 mm due to diffraction effect. This will be a cause of reduction of FEL right intensity. In addition,
the FEL right will passing through the vacuum chamber with specific mode something like a waveguide. To realize the
generation of high-intensity FEL right, we estimate the energy losses in the vacuum chamber to treat the vacuum chamber

to a rectangular waveguide. In this paper, we present the theory of the energy losses at the boundary of waveguide.
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Table 1: Attenuation Coefficients for Several Materials
(FEL Wavelength of 20.0 pm)

Material A [dB/m]
SUS304  5.87
Cu 0.89
Al 1.09
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Figure 2: Attenuation of FEL energy along z-axis.
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