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Photoluminescence study in GaAs/AlGaAs
multi-quantum well structure by hydrogen passivation
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Abstract

The effect of the surface state on the quantum efficiency of underlying GaAs/AlGaAs multi-quantum
well(MQW) structures consisting of three GaAs quantum wells with different thickness, is studied by low
temperature photoluminescence(PL). The structure was grown by molecular beam epitaxy(MBE) on (100) GaAs
substrate. The thickness of three GaAs quantum wells was 3, 6 and 9 nm, respectively. The MQWs were
placed apart from 50 nm AlGaAs edge-barriers including two inner-barriers with 15 nm in thickness. The
samples used in this study were prepared with different growth temperatures. Particularly, the hydrogen
passivation effect to the 9 nm quantum well located at near surface appeared much stronger than any others.
Transition energy and optical gain related to the hydrogen passivation effects on the multi-quantum well

structure was calculated by transfer matrix method.
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Fig. 1. Schematic diagram of MQW grown by MBE.
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Fig. 2. Band diagram of the near-surface quantum

well[8].
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Fig. 3. PL intensity of hydrogen passivated MQW.
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Fig. 4. Normalized PL intensity of hydrogen passivated
MQW.
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Fig. 5. PL intensity of hydrogen passivated MQW.
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Fig. 6. Normalized PL intensity of hydrogen passivated
MQW.
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