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Wake potential and stopping power for charged particles moving parallel to an
overlayer system
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An energetic charged particle moving paralel
to a solid surface experiences a wake potential
arising from the interaction of this particle with
surface electrons. The gradient of the wake
potential will act back on the charged particle and
cause it to lose energy. A number of theoretical
works has been reported.** However, such works
are restricted to semi-infinite solids.

The present proposa intends to extend
theoretical studies to overlayer systems composed
of thin films and semi-infinite substrates. Based
on the dielectric theory®™, a formulation of
surface (vacuum-film contact) excitations and
interface (film- substrate contact) excitations will
be developed by solving the Poisson equation and

taking into account the boundary conditions.

Expressions for the excitation potential and the
stopping power will be set up with the
consideration of energy-momentum conservation
laws. Full details of the wake potential as a
function of space and time will be studied. The
evauation of stopping powers for charged
particles with various energies will be
performed. Non-local dispersion effects will be
included. The dependence of stopping power on
the film thickness, the distance of the particle
from surface, and the velocity of the particle will
be investigated.
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