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Abstract The temperature dependence of gain in InGaAs multi-stacked quantum dots (QDs) laser was investigated and
compared with InGaAs single quantum well( SQW) laser. It was found that quantum dost laser showed a much better sta-
bility of gain on temperature. The gain in InGaAs QDs increases with temperature in the region from 140K to 200K. Be-
yond 200K the gain decreases with increasing temperature. The mechanism for the above gain characteristics was ana-

lyzed. The gain peak wavelength moves to longer wavelength range with increasing temperature and exhitits a better tem-

perature stability compared with quantum well laser.
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Fig. I Schematic diagram of structure and energy bands

of non-coupled 3-layer-quantum dots of InGaAs/GaAs
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Fig. 4 Net modal gain spectra of InGaAs QDs and
SQW at different temperature. The injected current
density is 1kA/cnm’ . The solid line is for the QDs
sample and the dashed line is for the SQW sample.
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Fig.5 Temperature dependence of peak net modal gain
of InGaAs QDs. The sclid line is for the QDs
sample and the dashed line is for the SQW sample.
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Fig. 6 Temperature dependence of gain peak
wavelength of InGaAs QDs and SQW samples.
The solid line is for the QDs sample and the dashed
line is for the SQW sample. The injected current
density is 1kA/cm®
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