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Multimode Behavior and Spontaneous Emission Factor of
Semiconductor Lasers and Their Effect on Transient Process

Guo Changzhi and Niua Jinzhen
(Department of Physics, Beijing University)

Abstract

The rate equations deseribing multimode behavior of semiconductor lasers are
treated in three different forms (single, individual, and total mode forms). Experi-
mental methods to determine the related carrier spontaneous recombination lifetime,
gain function, spontaneous emission factor and photon lifetime of several typical
samples are discussed. The established rate equations are then calculated by a com-
puter and the numerical results are compared with the observed self-pulsation, and
strong and weak relaxation oscillation of multimode semiconductor lasers. Their mech-
anisms, the effects of multimode behavior and spontaneous emission factor, the rela-
tions between individual and total mode behaviors, and between transient and station-
ary behaviors are discussed.





