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Abstract 

In this paper, sinusoidal chirped Gaussian apodized fiber Bragg grating (FBG) utilized in mode-locked hybrid 

soliton pulse source (HSPS) is reported for the first time using time domain solution of coupled wave equations and rate 

equations. The model consists of a multi-quantum well laser, an optical fiber, and a FBG. The One facet of diode is high 

reflectivity (HR) coated for improved cavity Q and the other antireflection coated (AR) to allow coupling to the external 

cavity and suppress Fabry Perot modes. The output power is measured through the grating. Time-domain solution of the 

coupled mode equations is performed using a piecewise-uniform approach. The carrier density is determined from a 

conventional rate equation with the assumption that the gain is linearly dependent on the carrier concentration. Numerical 

results indicated that the sinusoidal chirped FBG provides a wider bandwidth by adjusting the reversion coefficient or chirp 

rate. A wider bandwidth is also achieved with this grating even if FBG length is short. Furthermore, it is also shown that 

HSPS utilized sinusoidal chirped FBG produces shorter pulses giving in the 25 to 72 ps range whereas it ranges to 31 to 97 

ps for linearly chirped tanh apodized and 30 to 80 ps for linearly chirped Gaussian apodized as well as  increasing the mode-

locking frequency range. As a result, mode-locking performance of HSPS with sinusoidal chirped gratings is better than that 

of linearly chirped gratings. 
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