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The Future Circular Collider electron-positron (FCC-ee) pre-injector complex demands high-performance RF
accelerating structures to achieve reliable and efficient acceleration of beams up to 20 GeV. In this study, we
describe an analytical approach to RF design for the traveling-wave (TW) structures including a pulse com-
pression system to meet the rigorous specifications of the FCC-ee pre-injector complex. The fundamental
mode at 2.8 GHz and Higher Order Mode (HOM) characteristics were determined through the utilization of
lookup tables and analytical formulas, enabling efficient exploration of extensive parameter ranges. Optimiza-
tion of the structure geometry and in particular the iris parameters was performed to address key challenges
including maximizing effective shunt impedance, minimizing surface fields, and effectively damping long-
range wakes through HOM detuning. Moreover, we investigated the impact of beam-loading effects on the
bunch-to-bunch energy spread. Comprehensive thermal and mechanical analyses were carried out to evalu-
ate the impact on the accelerating structure performance during operation at a repetition frequency of 100
Hz.
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