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power density of 5.0X 107 *W/em’. Inset graph in the

PL peaks are measured under the excitation

right part shows the schematic model of the thermal

depopulation of carriers from N-induced bound states.
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Investigation of Photoluminescence and Photoreflectance
in MBE-Grown GaInNAs/GaAs QWs

Liang Xiaogan', Jiang Desheng', Bian Lifeng', Pan Zhong®, Li Lianhe’ and Wu Ronghan’
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Abstract: Photoluminescence (PL) and photoreflectance (PR) spectra of GalnNAs/GaAs multiple quantum wells (MQWs)
grown on GaAs substrate by MBE are measured over a range of temperature and excitation power density. T he energy posi-
tion of dominant PL peak shows an anomalous S-shape temperature dependence instead of Varshni relation. By the careful in—
spection, especially for the PL under lower excitation power density, two near band-edge peaks are well identified. They are as-
signed to carriers localized by nitrogen-induced bound states and interband excitonic recombinations respectively. It is suggest-
ed that the temperature— induced switch of such two luminescence peaks in relative intensity causes a significant mechanism
responsible for the observed S=shape shift in GaInNAs. A quantitative model based on the thermal excitation and depopulation

of carriers is used to explain the temperature dependence of the PL peak related to N-induced bound states.
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