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The controlled adjustment of the coherence length of vertical-cavity
surface-emitting lasers with external optical feedback
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Abstract: This paper numerically analyzed the effects on the coherence length of vertical-cavity
surface-emitting lasers (VCSELs) subject to optical feedback and bias current from the external
cavities by using Lang-Kobayashi rate equations. It is found that the coherence length of VCSELs is
decreased depending on the increase of the feedback intensity for long external cavities, but is
insensitive to its bias current. Numerical results show that the coherence length of VCSELs can be
shortened continuously in a wide range from thirty meters of solitary laser to three millimeters by the
optical feedback technique, This property facilitates application in novel measurement technology in
which coherence properties are of importance,
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Fig. 2 The time series of the VCSELs’ output

Fig. 1 Power spectrum of the VCSELs’ output
when the external cavity length L =2 cm

when the external cavity length L..=2 cm
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Fig. 3 The phase of the VCSELs’ output when

the external cavity length L«=2 cm Fig. 4 Coherence length of the laser with chaos

versus the feedback intensity at different external
cavity lengths
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