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Polaron Energy Level in Wurtzite Mg, Zn, _, O/Mg, 3Zng ;0 Parabolic Quantum Well
ZHANG Guo-qing, ZHAO Feng-qi, ZHANG Chen-hong

College of Physics and Electronic Information, Inner Mongolia Normal University, Hohhot 010022, China
Abstract: The energy levels of polaron in a wurtzite Mg, Zn, O/Mg, ;Zn, ;0 parabolic quantum well are
investigated by adopting a modified Lee-Low-Pines variational method. The ground state energy, the
transition energy and the contributions of different branches of optical phonon modes to the ground state
energy as functions of the well width d are given. The effects of the anisotropy of optical phonon modes(like-
LO and like-TO)and the spatial dependence effective mass, dielectric constant, phonon frequency on energy
levels are considered in theoretical calculation. The results indicate that the contributions of the electron-
optical phonon interaction to polaron energy shift in Mg, Zn, . O/Mg, ;Zn, O parabolic quantum well are very
large, which make the energy of polaron reduce. For a narrower quantum well, the contributions of half-space
optical phonon modes is large, and the contributions of the confined optical phonon modes is small, while for a
wider one, the case is contrary. In the region of d, the contributions of the electron-optical phonon interaction
to polaron energy shift in wurtzite Mg, Zn, , O/Mg, ;Zn, ,0 (about from 67 to 79 meV) are greater than that of
Al,Ga, _ As/Aly ;Ga, ;N parabolic quantum well (about from 1.8 to 3.2 meV). Therefore, the electron-optical
phonon interaction should be considered in studying electron state in ZnO based quantum well.
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