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Features of Radiation Generated by Bunches of
Charged Particles Passing Through the Centre of a

Ball
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The radiation generated by a rectilinearly and uniformly moving train of fine bunches of charged particles is
investigated. It is assumed that the particles cross a ball made of conductive, dielectric or composite material
passing through its center. The obtained numerical results are based on the corresponding exact analytical
solutions of Maxwell equations [1,2].

It is shown that theremay be peaks in the emission spectrum of particles at some “specific frequencies”with the
wavelengths of the order of ball radius. The values of the spectral density of radiated energy at these specific
frequencies may be many times larger than the values of that quantity at adjacent frequencies. The peaks in
the spectrum of radiation generated by the particles disappear if one replaces the ball by a plane-parallel plate
made of the same materials, with a thickness equal to the diameter of the ball. A visual explanation of this
phenomenon is given.
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