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Abstract We proposed and numerically studied a method for chaotic synchronization of three-section distributed Bragg
reflection (DBR) semiconductor lasers driven by a common noise. The analysis of cross-correlation and correlation
dimension shows that a pair of parameter-matched DBR lasers can achieve chaos synchronization when the injection
strength of noise light is within 0. 34-0. 83. More importantly, chaos synchronization is very sensitive to the mismatch of
parameters in grating region and phase region of DBR laser, and DBR laser has a large space for hardware parameters. By
modulating the current in the grating region, the chaos synchronization on-off keying can be realized, and the

synchronization recovery time is only about 4 ns. Using chaos synchronization of DBR laser, we are expected to achieve

high-speed and secure chaotic laser key distribution.
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Fig. 1 Device diagram of common noise-driven chaotic synchronization of DBR lasers

2314003-2



#1 DBRPEUEHOCHIIHRT NS EL

Table 1 Some internal parameters of DBR semiconductor laser

Symbol Description Value
a Linewidth factor 3
r Interface reflection coefficient 0.32
L Active region length 700 pm
L Phase region length 100 pm
L praing Grating region length 500 pm
w Active region width 2.50 pm
T Active region thickness 40 nm
G Nonlinear gain coefficient 1X10 *m’
D, Initial carrier density 1X10"m™*
G, Gain coefficient linear 3X10 “m®
D Carrier density transparency 1.5X10* m™*
Jsion Grating stopband frequency —400 GHz
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