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Experiment on common-chaotic-signal induced synchronization
in semiconductor lasers
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We experimentally observe synchronization of two semiconductor lasers commonly driven by a chaotic

semiconductor laser subject to optical feedback. Under condition that the relaxation oscillation frequency is

matched between the two response lasers, but mismatched between the drive and the two response lasers, we

show that it is possible to observe strongly correlated synchronization between the two response lasers even

when the correlation between the drive and response lasers is low. We also introduce separate optical feedback

to the two response lasers. The maximum correlation between the two response lasers is obtained when the

phase of the feedback light is matched between the two response lasers, while the minimum correlation is

observed when the difference in the optical phase is 7.
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Fig. 1 Experimental setup for synchronization induced
by a common chaotic signal in semiconductor
lasers with optical feedback.
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Fig. 2 Experimental result of temporal waveforms and
corresponding correlation plots for (a), (b) Drive
and Response 1, (c), (d) Response 1 and
Response 2.
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Fig. 3 Experimental result of temporal waveforms and
corresponding correlation plots for
(a), (b) Responsel and Response2 (¢pr1=0r2),
(c), (d) Responsel and Response2 (or; # dr2)-
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Fig. 4 Cross correlation for (a) Responsel and 2, (b)
Drive and Responsel as a function of external
cavity length.
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