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Stability Analysis for External Cavity Modes of Semiconductor Laser
Subject to Optical Feedback
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Abstract The dynamics of semiconductor laser subject to optical feedback was studied analytically by the means of
asymptotic analysis method. The stabilities of external cavity modes (ECMs) were analyzed, and the bifurcation
boundaries of the ECMs were obtained. The stable regions of the ECMs are proposed and verified by numerically
calculating the Poincare section of semiconductor laser carrier density. The bifurcation diagram of semiconductor
laser carrier density at different effective injection currents was numerically calculated and the first Hopf bifurcation
boundary was agrees with the first Hopf bifurcation boundary calculated by the asymptotic method under the low
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injection current conditions.
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Table 1 Parameters of semiconductor laser

Parameters Value
Linewidth enhancement factor « 4
External-cavity round trip time z/ns 2
Cavity round trip time z;,/ns 0.014 4
Carrier lifetime z./ns 2
Photon lifetime z,/ns 0.002
Transparent carrier density N, /m® 0.8x10*
Threshold carrier density Ny /m? 2.0X10%
Gain coefficient G/s™! 8.4X10 "
Threshold current I;,/mA 40
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