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Retardation effects in energy losses of relativistic charged particles near solid
surfaces
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When a charged particle moves paralel and
close to a solid surface, it suffers an energy loss
arising from the induced potential caused by the
interaction between the charged particle and surface
electrons. Many previous studies are concerned
only the non-retarded limit. However, when the
charged particle moves very fast, the induced
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potential could be affected by the electromagnetic
retardation effect. Thus, the present proposal was
to study the influence of the retardation effect on
the stopping power, the differential inverse inelastic
mean free path (DIIMFP) and the indastic mean
free path (IMFP) for an éectron with very high
speed moving parale to the solid surface.
Appropriate boundary conditions and the Lorentz
gauge were employed to solve Maxwell equations
using the dielectric response theory. Analytica
formulas of the stopping power, the DIIMFPs and
the IMFPs with retardation effect were derived.
The calculated results of the stopping powers, the
DIIMFPs and the IMFPs without and with
retardation effect were compared. Besides, it was
approved that the inelastic-scattering model with
retardation effect can reduce to the inelastic-
scattering model  without retardation effect for
electrons of low and intermediate speeds.
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