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Generation of wideband electromagnetic pulse BY RELATIVISTIC electron bunch in A semi-infinite waveguide

Balakirev V.A., Onishchenko I.N., Sidorenko D.Yu., Sotnikov G.V.

NSC “KhIPT”, Kharkov, Ukraine, e-mail: onish@kipt.kharkov.ua
The excitation of pulse of transition radiation, which occurs when the bunch of charged particles is injected through the front metal wall into the semi-infinite cylindrical waveguide, is investigated. The exact formulas for all components of electromagnetic field of thin ring-shaped bunch are obtained. These formulas describe the excited field at any point and any moment of time. In present work a number of successive conformal transformations of integration area was applied in order to carry out the inverse Fourier transformation. Integration along the initial infinite straight-line contour was substituted by integration along the closed circular contour [1,2]. This allowed us to separate out the integral presentation of cylindrical Bessel function of first kind and obtain the final solution in the form of infinite converging series, which can be reduced to the Lommel functions of two variables [3]. The energy efficiency, power and spectrum of radiation, excited by finite size charged bunch in vacuum waveguide, are determined with the help of numerical calculations. Multimode field excitation is considered. It is shown, that under certain conditions the excited electromagnetic pulse has short duration, high intensity and wide frequency spectrum. The influence of various parameters of waveguide and charged bunch (current, length and radius of bunch, waveguide radius) and longitudinal coordinate of observation point on the parameters of pulse of transition radiation is studied.
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