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Figz. 5 A comparison between resonant-ike frequency calculated from the logarithmic gain function ( solid line) and that
from the linear gain function ( broken line) as a function of cavity length. Po= 10" em™ 3%, R = 0.95, (a) g= 0.
001, (b) p= 0.3
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Effect of Nonlinear Gain/Current Relation on Rate Equations
of a Ultrashort-Cavity Laser
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Abstract The linear relation of gain on carrier density in the conventional rate equation is
replaced by the logarithmic relation ( gain saturation effect) for quantum well (QW) lasers.
The static and dynamic behaviors changes brought by this revision are analyzed. For longer
cavity QW lasers, it is believed that the conventional rate equation is still a good approxima—
tion; but for short cavity QW lasers, the nonlinear gain relation must be taken into consider—
ations. The calculations indicate that the spontaneous emission factor f and the modulation
bandwidth will be overestimated in measurement or theoretical prediction if the gain satura—
tion is neglected, especially for microcavity lasers.
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