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| Analysis of Optical Gain Spectra in GaAs/AlGaAs Graded-Index
Separate-Confinement Single Quantum Well Structures

Zheng Baozhen, Xu Jizong, Wang Liming, Xu Zongying and Zhu Longde

(Instituze of Semiconductors, Acodemia Sinica, Beijing)

Abstract

TE and TM polarized optical modal gains of graded-index separate-confinement single
quantum well lasers are measured in detail on the samples with different well widths. For
the lasers with well width L,>120A, the emission ard gain spectra exhibit double peaks caused
by n=1 and 2 subband transitions, respectively, lase: oscillation takes place by n=2 subband
transition. Reducing the well width, the saturation 1ain of the n=1 subband transition incre-
ases, laser oscillation will take place by n=1 subland transition, while the threshold current
density for n=2 subband lasing will increase. The superlinear increase of the material gain
with the decrease of the well width reduces the minimum cavity length for n=1 subband las-
ing. For the narrow well of L.<100A, the higher mirror reflectivity and shorter cavity length
will result in lower threshold current density. The lasers with the well width and cavity loss
in a certain range oscillate at different TE and TM wavelength because of the difference bet-

ween their gain spectra.
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