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Quantitative Analysis of Effects of the Longitudinal Wake Field
on a High Intensity Electron Beam in an L-Band Linac
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Abstract

The energy spectrum of a high-intensity electron beam is strongly influenced by the longitudinal wake field in the
accelerating structure of an electron linac induced by the electron beam itself. We conduct research on the effects
appearing in the energy spectrum of the electron beam accelerated with the L-band linac at ISIR, Osaka University. We
calculate the wake potential and energy spectra using an empirical wake function, parameters of which are calibrated
with the numerical calculation program for the wake field, named ABCI, and the calculated energy spectra are
compared with the measured ones. The energy spectra measured as a function of the RF phase are well explained by the
calculation.
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