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EFFECT OF PHONON-ELECTRON COUPLING ON
THE SURFACE WAKE POTENTIAL "

MENG XIAN WANG YOU-NIAN
( State Key Laboratory for Materials Modification by Laser, Ion and Electron Beams,
Dalian University of Technology, Dalian 116023)
(Received 28 July 1997; revised manuscript received 12 January 1998)

ABSTRACT
The wake potential and energy loss of a swift ion moving parallel to a heavily doped semicon-
ductor surface in vacuum are studied with the specular-reflection model and the dielectric response
theory. The phonon-electron coupling effect on the surface wake potential and the energy loss is in-
vestigated by using a frequency-dependent dielectric function. We find that there are two branches of
phonon-electron coupling excitations which contribute to the wake potential and the energy loss. Nu-
merical results show that the oscillation form of the wake potential is obviously influenced by the

phonon-electron coupling effect.
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