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One of the advanced accelerator concepts is acceleration of particles by wakefields excited by relativistic elec-
tron bunches in dielectric structures. One problem of this method is the emittance growth of the accelerated
beam due to its angular divergence. To focus the accelerated bunches, we suggest using a plasma that fills the
vacuum channel of the dielectric unit.
The plasma-dielectric structure under investigation is a dielectric-lined circular waveguide that has a trans-
port channel filled with isotropic plasma. In the linear theory approximation (overdense plasma) the total field
is represented as a sum of the plasma wave, the eigen waves of the dielectric waveguide, and the quasistatic
field of the bunch. It is shown that at a certain plasma density the superposition of the plasma wave and the
dielectric waves allows the acceleration of the witness bunch by the field of the dielectric wave together with
simultaneous focusing by the plasma wave. For the overdense plasma regime the results of analytical investi-
gations coincide well with results of particle-in-cell simulations (PIC). Also, we carried out a PIC simulation
of the underdense (“blowout”) regime of wakefield excitation in the unit.

Primary author: Dr SOTNIKOV, Gennadiy (NSC Kharkov Institute of Physics and Technology)

Co-authors: Prof. ONISHCHENKO, Ivan (NSCKharkov Institute of Physics and Technology); DrMANUILENKO,
Oleg (NSC Kharkov Institute of Physics and Techn); Dr MARKOV, Peter (NSC Kharkov Institute of Physics and
Technology); Mr KNIAZIEV, Roman (V.N. Karazin Kharkov National University, Kharkov, Ukraine); Prof. MAR-
SHALL, Thomas (Columbia University)

Presenter: Dr SOTNIKOV, Gennadiy (NSC Kharkov Institute of Physics and Technology)

Session Classification: WG3 - Electron beams from electromagnetic structures, including dielectric
and laser-driven

Track Classification: WG3 RF - Electron beams from electromagnetic structures, including dielectric
and laser-driven


