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Table 1 The material parameters (m, is the rest electron mass)
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Effect of Polaron Effect on Third-order Susceptibility
in ZnS/CdSe Quantum Dot Quantum Well

CHEN Zhi-hong, WANG Jun-yan, FANG Tian-hong
(School of Physics and Electronic-information Engineering, Xiaogan University, Xiaogan 432000, China)

Abstract: The effect of the electron-phonon interaction on the quadratic electro-optic effect ( QEOE ) and
electro-absorption process ( EA) was investigated theoretically for electrons confined in a core-shell quantum

dot. The interactions of electrons with different phonon modes in the core-shell system, including the confined
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longitudinal optical (1.O) and the interface optical (10) phonon modes, were investigated. We carried out a
detailed calculation of quadratic electro-optic effects (QEOE ) and electro-absorption process( EA) on a ZnS/
CdSe core-shell quantum dot as a function of pump photon energy with different incident photon energy and
under different quantum dot size. The results revealed that the polaron effects are quite important especially

around the peak value of the third-order susceptibility.

Key words: nonlinear optical; third-order susceptibilities; polaron effect; quadratic electro-optic effects; electro-
absorption process
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