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Abstract

Exact longitudinal and transverse resistive-wall impedances for a round pipe with a finite thickness were analytically
derived to accurately evaluate effects of resistive-wall wakefields on energy recovery linacs(ERLs). Parasitic loss in a
vacuum chamber due to the longitudinal impedance was evaluated and found to be serious compared with 3™ generation
SR sources because of the shorter bunch length. It was also shown by the calculation result of resistive-wall impedance
of a 2-layer round pipe that copper coating is effective for reducing the parasitic loss of a stainless steel(SS) chamber.
Transverse wake functions of different pipes were numerically calculated from the exact resistive-wall impedances to
simulate the multi-bunch beam motion due to cumulative resistive-wall wakefields in ERLs. Possibility of resistive-wall
beam breakup in the compact ERL and long undulators in ERLs was discussed based on simulation results.
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