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Fig. 2 Relationship of the gain-rate difference and frequency difference for different

parameters of the strongly coupled external cavity semiconductor laser
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Stability Limit Conditions of Semiconductor Lasers with a Strongly
Coupled External Cavity

Chai Yanjie Zhang Hanyi Zhou Bingkun
(Department of Electronic Engineering, Tsinghua University , Deijing 100084)

Abstract The stability properties of semiconductor lasers strongly coupled to an external
cavity are theoretically analyzed. A strong feedback factor approximation is introduced to
the rate equations of external cavity semiconductor lasers. Through a gain-rate-frequency
ellipse drawing,we get a result that there exists a theoretical limit condition on the stability
of given semiconductor lasers with a strongly coupled external cavity. Technical methods
can not surpass this limit condition after the parameters of laser are given. We also
concluded that stronger feedback and shorter length of the external cavity are beneficial to
improving the stability of lasers.
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