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Effects of Lattice Vibration on Self-Trapping Energy of
Polaron of Electron-Surface Phonons Strong-Coupling
in Polar Semiconductor Slab’
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Abstract: T he effects of lattice vibration on the properties of the polaron in the polar semiconductor slab has been discussed by
using the Huybrechts’ linear-combination operater and variational methods, which is the electron interation with both the
weak-coupling bulk longitudinal optical phonons and the strong-coupling surface optical phonons. T he relationship of the self-
trapping energy of the polaron versus the thickness of the slab and temperature has been obtained. The numerical results of
CdF2 semiconductor slab show that the contribution of the surface and bulk phonons on the self-trapping energy of the
polarons is dominant at thinner and thicker slabs, respectively. It is also shown that the contribution of the interaction betw een
the electron and various phonon branches on polaron’s self4rapping energy and the polaron’s total self4trapping energy in
polar semiconductor slab will decrease with the temperature increasing. It also shows that the electron-phonons coupling is

weaken by the lattice vibration.
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