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Abstract The dynamic characteristics of semiconductor ring laser (SRL) with high bias current are
numerically investigated, the bifurcation diagrams of different feedback coefficients, bias currents and delay
time are displayed. The detailed process states demonstrate that the chaos paths with different parameters are
different. The results show that the chaos generated by SRL with high bias current has broad bandwidth
characteristic. The influences of parameters on the bandwidth of chaos are also studied. It is found that the
widest bandwidth is about 18 GHz when the feedback coefficient is 0.5.
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Fig.1 Schematic diagram of SRL with optical feedback
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Table 1 Parameters in simulation

Parameter Value
SRL radius R / pm 100
Differential gain g, 1.17x107"
Group velocity v, /(m/s) 8.57x10’
Line—width enhancement factor o 4
Carrier density at transparency No /m™ 7.6x10%
Threshold current 7, /mA 21.5
Injection efficiency n), 0.5
Self-saturation coefficient &, /m 3.16x107
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Parameter Value
Cross—gain coefficient &. /m 6.32x107
Photon lifetime 7, /s 5.17x107"
Carrier lifetime 7, /s 3.15x10”°
Optical round—trip time in the ring 7, /s 7.33x107"
Quantum well active region volume V /m’ 2.58x107"°
Optical confinement factor I” 0.226
Wavelength of SRL A /nm 1550
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Fig.2 Bifurcation diagrams of SRL's output signals with (a) feedback coefficient, (b) bias current (c) and delay time
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