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Investigation of Loss and Threshold Characteristics in the Laser Diode
with External Feedback

LIU Chong, GE Jian-hong, CHEN Jun
(The State Key Laboratory of Modern Optical Instrumentation, Zhejiang University , Hangzhou, Zhejiang 310027, China)

Abstract Through the analysis of the loss and threshold characteristics of a laser diode (LD) , the threshold current
density of LD with external feedback is calculated, according to the theory of multi-beam interference and the
definition of equivalent reflection factor. When the length of external cavity approximates to the wavelength of LD,
the obtained equation can be used to analyze the influence of the external cavity to the threshold current accurately.
When the length of external cavity is much longer than the wavelength of LD, it is out of work. Because in the
experiment the external cavity is much longer than the wavelength, the theory model is simplified by analysis to the

injected power. The threshold drive current will be reduced obviously for the external feedback. The theoretical

results agree well with the experimental findings.
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Fig. 1 Equivalent resonator of LD with

external feedback

L is the cavity length of LD and L is the external-cavity length
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Fig. 2 Calculation of equivalent reflection factor
when L >> 2
R; and R; are the reflectivities of the front and back facets

of LD, Rj3 is the reflectivity of the mirror
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Fig. 3 Experiment setup of LD with external feedback
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Fig. 4 Schematic diagram of external feedback beam
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Fig.5 Threshold current reduction with

external feedback
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