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Abstract Based on the gain theory and the laser dynamic theory of laser, the effects of laser active region size, fiber
grating structure, coupling efficiency and injection current on frequency noise and relaxation-oscillation frequency are
analyzed, when we combine with the classical laser rate equation. To obtain low frequency noise and high relaxation
oscillation frequency, a simulation is conducted. The simulation results show that a small laser active region size, a
strong external cavity light feedback and a high injection current are beneficial to the improvement of noise
characteristics, and the influence of injection current is especially important. When the injection current is 9 times
higher than the threshold current, the frequency noise reduces by 14.7%, and the relaxation oscillation frequency
increases about 6.0 GHz.
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Table 1 Simulation parameters of FBG-ECSL at 25 C
Parameter Description Parameter Description
Ly=250 pm Active region length C,=0.9 Coupling coefficient
d=0.1 pm Active region thickness ng==4 Group refractive index
w=2 pm Active region width a,=2.5X107% m? Differential gain
N , ] ) Linewidth enhancement
Ny=1X10* m™* Transparency carrier density a=5 o
coefficient
A,=1X10% s! Nonradiative recombination coefficient Bop=1X10" Spontaneous-emission factor
B=1X10"" m’/s Radiative recombination coefficient I,;=100 mA Injection current
C=3X10"""m"/s Auger recombination coefficient Nee = 1. 44 Fiber refractive index
@it = 1000 m ! Internal cavity loss L..=5 cm External cavity grating length
I'=0. 34 Field confinement factor Lips =4 mm Grating length
R,=0.9 Reflectivity of left facet k=5 cm ™! Coupling strength parameter
R,=0.1 Reflectivity of right facet R..=0.1

e=1X10"" cm’

a,=2.37X107"% m?

Nonlinear gain compression factor

Differential gain considering

of photon density

g=3.6X10% cm’/s

Reflectivity of FBG

Gain slope constant coefficient

1 , Matlab , FBG-ECSL
2 o Ly 250, 500, 750 Hm’d 0.05, 0.10, 0. 15 pm,w 2,4, 6 pm,
2(a)~(c) s
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