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Analysis of modulation characteristics and transient
response of semiconductor micre- cavity lasers
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Abstract: Based on the structural property of semiconductor and the enhanced effect of spontaneous
emission in cavity quarium electron dynamics, a simple rate equation is derived for micre- cavity lasers. Transient
response and dynamic modulation characteristics of micre-cavity lasers are discussed. The dependence of
threshold, ture- on delay and relaxation oscillation frequency on spontaneous emission factor, inject currert and
the length of the caviy is analyzed. The results construct the theoretical basis to mprove the high frequency

modulatbon characteristics of micre-cavity lasers and to optimize their structures.
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2.1 parameter symbol value
lasing medium group velocity vy 8.8x 10cnv s
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Fig. 1 Time evolution of the carier and photon popuktion exhbiting relaxation oscillation
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Fig. 2 Dynamic modulation response characteristics of microcavity lasers
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