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2% 2. The spontaneous emission rate into the lasing
mode against the phase control currents for
a three-section DBR laser: with including K
(solid curve) and not including K (dotted cu-
rve).
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13 3. The effect of nonlinear gain saturation on the
relative intensity noise spectra versus freque-
ncy: £=0 (solid curve), =1X 1072 m® (dashed
curve), and =6.7X10"% m® (dotted curve) at
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Phenomenological nonlinear gain saturation effect on the noise characteristics of a multi-electrode
DBR laser, when the lasing wavelength changes continuously, is presented theoretically. Using the
optical transmission line theory, noise characteristics reliant on output power are analyzed by taking
into account both the spontaneous enhancement factor K due to the distribution of the spontaneous
emission along the active cavity and the nonlinear gain saturation effect. Spontaneous emission rate
was increased due to an increase in injected current into the passive section, which in turn lead
to increase in relative intensity noise (RIN) and frequency noise. Phenomenological nonlinear gain
saturation was found to have significant effect on RIN and frequency noise characteristics. However,
linewidth was found to decrease due to a phenomenological nonlinear gain saturation effect.



