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Spectroscopic studies of single quantum dots and
quantum dot molecules in magnetic fields

Student : Chia-Hsien Lin Advisor : Dr. Wen-Hao Chang

Department of Electrophysics
National Chiao Tung University

Abstract

We discuss the confined mechanism of different exciton complexes in
single quantum dots and quantum dot molecules. With varying laser
excitation power and energy, we can identify the different exciton
complexes luminescence and model the Coulomb interaction of each
exciton complexes. As measuring diamagnetic shifts for different exciton
complexes confined in single InAs/GaAs quantum dots, biexcitons and
charged excitons were found to exhibit a weaker diamagnetic shift due to
the Coulomb interactions among the constituent carriers.

In the magneto-photoluminescence, we deduce exciton g factor of the
single InGaAs/GaAs quantum dots to be -0.67. This value is significantly
smaller than the reported values ranging from -1.5 to -3. We presumed
that such a small g factor might come from the band mixing of light hole
and heave hole.

Finally, with comparing the single InGaAs/GaAs quantum dot



molecules transmission electron microscopy (TEM) image to the
spectrum, the direct exciton and indirect exciton was observed due to the

electrons had been confined in the same quantum dot.
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