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Abstract

Excitation of a cavity mode by a relativistic charged particle beam can be calculated by integrating the field of the
mode along the beam trajectory. The method can be applied for calculating radiation in a free space by considering the
limit of moving the cavity boundary to infinite distance. We give two examples, transition radiation from a metal target

and vortex radiation from a helical undulator.
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Figure 1: Layout of transition radiation.
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Figure 2: Cavity to be considered.
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Figure 3: Integration along the beam trajectory.
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Figure 4: Excitation strength depending on the waist posi-
tion.
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Figure 5: Excitation strength depending on the mode order.
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Figure 6: Calculation of angular distribution.
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Figure 7: Field of vortex mode and the beam motion.
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Figure 8: Functions representing excitation strength.
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Figure 9: Field of gauss mode and the beam motion.
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