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Theoretical studies of polarized photoluminescence Spectrum of
self-assembled quantum dots

Student : Wen-Ting You Advisor : Shun-Jen Cheng

Department of Electrophysics
National Chiao Tung University

ABSTRACT

This thesis presents a theoretical study of polarized
photoluminescence spectrum of a single spin exciton confined in a
strained self-assembled quantum dot (QD). The electronic structure of an
exciton in QD is studied in the framework of four-band strain k- p
model. The time-dependent perturbation theory is employed to calculate
the polarized emission spectrum of strained quantum dot. The study
shows that the effect of heavy- and light-hole (HH and LH) mixing is
especially pronounced in quantum dots with lateral shape deformation
and is essential in the polarized photoluminescence spectrum of QD. The
HH-LH mixing results in pronounced optical anisotropy and substantially
renormalize the magnitude of fine structure splitting between the bright
exciton states of deformed QD.
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