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CHARGED PARTICLES ACCELERATION BY WAKEFIELDs IN DIELECTRIC STRUCTURES
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Theoretical and experimental studies of wake fields excitation by a sequence of relativistic electron bunches of in dielectric structures and charged particles acceleration by their use are presented. The contribution to wakefield of Cerenkov and transition radiation for the semi-infinite waveguide and resonator cases were found. The number of coherently exciting electron bunches was determined with taking into account the wakefield removal from injection plane with group velocity. Dielectric structures of round and rectangular section were considered. It was shown that rectangular geometry allows to excite equidistant spectrum of transversal LSM and LSE modes and due to their summation to increase the amplitude of accelerating wakefield. Energy losses of electron bunches on wakefield excitation and energy spectra of accelerated electrons were measured. The concept of two-beam wakefield method of charged particles acceleration with accelerating rate of order 1 GeV/m that essentially exceeds existing in conventional accelerators.
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