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Optical spectroscopy of single InGaAs quantum-dot

molecules

Student : Sheng-Yun Wang Advisor © Dr. Wen-Hao Chang

Institute of Electrophysics

National Chiao Tung University

Abstract

The photoluminescence:(PL) of single quantum dot molecules
(QDMs) formed by two closely stacked IngsGagsAs layers is observed.
Similar pattern of photoluminescencewere investigated in different
QDMs. They can be identified as direct exciton, indirect exciton and
biexciton by power dependent and polarization resolved micro-PL
measurements. We also confirmed negative charged exciton by the
spectra of different excitation energy. With the increasing temperature, we
found that the intensity varied with a crossing between driect exciton and
indirection exciton. It indicated a directional transfer of hole between the
two adjacent dots. We support a rate-equation model to simulate
experiment data and inferred that the phenomenon comes from
phonon-assisted nonresonant tunneling of the hole by fitting parameters.
Power-dependent PL at different temperature implied such nonresornant

tunneling.
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