2005 Vol .44 No.1 pp.177-182 DOI:

Uniform Descriptions of Electron-10 Phonon Interaction in Structures of Multi-layer
Coupling Low-dimensional Systems

ZHANG Lil-2 and SHI Jun-Jie?

1 Department of Mechanism and Electronics, Panyu Polytechnic, Panyu 511483, China

2 State Key Laboratory for Mesoscopic Physics and School of Physics, Peking University, Beijing
100871, China

(Received: 2004-11-11; Revised: )

Abstract: By using the transfer matrix method, within the framework of the dielectric
continuum approximation, uniform forms for the interface optical (10) phonon modes as well as
the corresponding electron-10 phonon interaction Hamiltonians in n-layer coupling low-
dimensional systems (including the coupling quantum well (CQW), coupling quantum-well wire
(CQWwW), and coupling quantum dot (CQD)) have been presented. Numerical calculations on the
three-layer asymmetrical AlGaAs/GaAs systems are performed, and the analogous characteristics
for limited frequencies of 10 phonon in the three types of systems (CQW, CQWW, and CQD) when
the wave-vector and the quantum number approach zero or infinity are analyzed and specified.
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