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Abstract

Effects of the random fluctuation in grating half-period have been studied by an effective index
transfer matrix method in DFB lasers. The laser facets are assumed to be perfectly antireflection
coated, and the period fluctuation is modeled as a Gaussian random variable. The random fluctuation
breaks spectral symmetry in both uniform-grating and quarter-wavelength -shifted(QWS) DFB
lasers, and decreases the effective coupling coefficient. This leads to increased average mirror loss
of *1 modes and reduced stopband width in uniform grating DFB lasers, and degradation in the
wavelength accuracy and the single mode stability in QWS-DFB lasers. Threshold gain difference
decreases with increasing period fluctuation irrespective of grating coupling coefficient in
QWS-DFB lasers, while spatial hole-burning effect is exacerbated or alleviated when the normalized
coupling coefficient is lower and higher than 1.5, respectively.
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