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Two-state switching in quantum dot lasers

student : Hsu-Chieh, Cheng Advisor : Dr. Chien-Ping, Lee

Department of Electronic Engineering and Institute of
Electronic Engineering

National Chiao Tung University

Abstract

In this thesis, we have investigated the two-state lasing phenomena in quantum
dot lasers. In the experiment, the self-assembled InAs quantum dot grown with
molecular beam epitaxy has been used as the active layer of the laser, and the ridge
waveguide structure has been fabricated for the current and optical confinement.
There are two kinds of lasers with different wavelengths which are 1.3 and 1.2um
corresponding to the ground state and the excited state lasing at room temperature.
By measuring the characteristics of laser cavities with various lengths and at different
temperature, we could know find the influence of the cavity length and the
temperature on the characteristics of quantum dot lasers. As a result, we could
design the two-sectional structure of quantum dot laser cavity. The switching of the
laser of the single ground state and the single excited state has been achieved by
controlling the injection current in each cavity, and the 2-dimensional mapping
diagram of the injection currents versus the lasing states has been shown to find out
the operable condition. The operation condition would be clear based on the relation

between the injection current and the lasing state.
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§ % it M (bandgap) i BARAR T i M ML R E 0 B LA i
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3.2.3 3} & 4 fz(Gain redistribution)
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~(ar—am)—%f<g?> (3.2b)
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