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Smith-Pursell effect from spiral-shaped target
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When a relativistic charged particle moves near the surface, field of the particle excites oscillations of the
atomic electrons, so the polarization currents arise, giving birth to the secondary electromagnetic field –polar-
ization radiation (PR). If a charged particle moves with constant velocity along the inhomogeneous medium,
PR is called diffraction radiation (DR) [1].
It is of interest to investigate DR from spiral-shaped target, arising when a relativistic charged particle moves
along the axis of the spiral. The target has its own periodicity, but it slightly differs from the problem of
Smith-Purcell (SP) effect [2], due to helical form of the target, when an element of the target repeats over and
over with a free space in between.
The problem is solved in a zero approximation, using polarization currents method [3]. Even this simple
approach demonstrates typical SP behavior specific to this kind of problems.
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