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Improved Model Analysis of Fiber Bragg Grating External Cavity
Semiconductor Lasers

XU Qing-yang, CHEN Shao-wu

(State Key Laboratory on Integrated Optoelectronics, Institute of Semiconductors,

The Chinese Academy of Sciences, Beijing 100083, China)

Abstract A complete and precise static modal of fiber grating external cavity semiconductor laser is improved based

on the coupled-cavity laser model. By taking consideration of the coupling efficiency between the laser diode and the
fiber grating, the coupling coefficient 7 from the laser to the fiber grating and the coupling coefficient 7, from the

fiber grating to the laser diode are both involved in the elements of scattering matrix describing the coupled-cavity

core and fiber facets reflectivity also play important roles in the threshold current and side mode suppression ratio
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model, and the analytical expression of the coupled-cavity model is modified. It is found that the product of the
coupling coefficient 7 and 7, affects the gain curve. Additionally, analysis indicates that shorter external cavity and

shorter fiber grating length determine the single lasing mode oscillating in the lower region of the gain curve. Diode

optimized design principle is put forward by general considering of the parameters.
Fj'l =

(SMSR), especially in the case of relatively high reflectivity. This can be solved by carefully designing the length of
air gap, resulting in the match of the external cavity modes and Fabry-Perot (F-P) modes of diode. Accordingly the
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Fig.1 Schematic diagram of fiber grating external

cavity laser diode
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Fig. 2 Schematic diagram of equivalent coupled

cavity structure
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Fig.3 Loss and phase curves considering different
coupling efficiency
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Fig. 4 Comparison of fiber grating reflectivity spectrum

with two effective reflectivity spectra
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Fig.5 Loss curve of long external cavity (solid line)

compared with that of DBR laser (dash line),

inserted chart is the effective reflectivity spectrum
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a: facet reflectivity 71 is 0. 0773 b: cleaved facet
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