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Discussion of Key Fundamental Topic in Experimental Teaching Based on a

Novel Single-mode Semiconductor Laser

WU Jian-wei'
(1. Chongqing Key Laboratory of Optoelectronic Functional Material,
Chongqing Normal University, Chongqing 400047, China;
2. Department of Electrical Engineering, Korea Advanced Institute of
Science and Technology, Daejeon 305-714, Rep. of Korea)
Abstract: Semiconductor laser technology is a special core curriculum of optics and optical engineering in our university. Based on the
theoretical fundamental knowledge, experimental research is a very key link. However, in the research and exploitation of semicon-
ductor laser, single-mode Fabry-Perot semiconductor laser with a novel structure has been developed in recent years. Firstly, basic
structure and working principle of this novel single-mode semiconductor laser is introduced. Because of strong mode competition,
single mode laser spectrum with high side-mode suppression ratio (SMSR) is easily achieved based on the multi-mode laser using a
built-in feedback external cavity, which is shifted with change of operation temperature. And then, injection locking behavior as a
key physical mechanism that is referred for students in experiment is analyzed and discussed in detail in this paper. Both injection
power and wavelength detuning are two important parameters to cause the injection locking. As the wavelength detuning is in-
creased., the required threshold power for injection locking is also enhanced. The wavelength detuning range for injection locking is
extended in the case of high injection power.

Key words: Semiconductor laser technology; single-mode semiconductor laser; structure and principle; injection locking
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